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PREFACE  TO  THE  FOURTH  EDITION. 


When  the  sudden  and  lamented  death  of  Mr.  Parrish  occurred, 
in  September,  1872,  he  had  for  some  time  been  engaged  in  making 
preparations  for  a  new  edition  of  his  Treatise  on  Pharmacy,  in 
anticipation  of  the  revised  U.  S,  Pharmacopeia.  Stricken  down 
while  in  the  zealous  discharge  of  his  duties  as  a  peace  commis- 
sioner to  the  Indians,  his  papers  were  placed  in  the  hands  of 
the  editor,  who  has  endeavored  to  carry  out  the  views  of  his 
deceased  friend  in  so  far  as  they  were  indicated  by  the  MS.  and 
notes  which  he  left  behind. 

Among  the  changes  thus  introduced  will  be  observed  an  altera- 
tion in  the  general  arrangement  of  the  work.  Part  I.  has  been 
almost  entirely  rewritten,  embodying  new  topics  and  some  which 
were  formerly  in  other  portions  of  the  volume.  Part  II.  has  also 
been  much  altered,  and  the  order  of  the  remaining  divisions  has 
been  changed. 

The  position  which  the  work  has  assumed  as  a  leading  authority 
on  Pharmacy,  and  the  ^knowledge  that  the  author  had  devoted  to 
it  so  large  a  portion  of  the  labors  of  an  active  and  useful  life,  have 
made  the  editor  realize  fully  the  responsibility  incurred  in  its 
revision.  This  responsibility  he  has  endeavored  to  discharge  con- 
scientiously, regardless  of  the  labor  which  it  involved.  During  the 
ten  years  which  have  elapsed  since  the  appearance  of  the  last  edi- 
tion, the  advance  of  pharmaceutical  science  has  been  marked,  and  it 
has  been  his  endeavor  to  introduce  whatever  of  value  has  l)een  de- 
veloped by  the  investigations  and  improvements  made  during  that 
period.     In  adapting  the  work,  moreover,  to  the  new  edition  of  our 
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national  Pharmacopoeia  it  became  necessary  not  only  to  observe  the 
changes  in  the  list  of  preparations  but  to  revise  tlie  nomenclature. 
The  new  notation  of  chemical  substances  has  likewise  been  intro- 
duced, involving  a  very  laborious  revision  of  all  the  chemical 
formulas. 

These  changes  and  additions  have  increased  the  size  of  the 
volume  by  about  one  hundred  and  fifty  pages,  notwithstanding 
the  care  with  which  all  matter  that  could  be  considered  obsolete 
has  been  omitted.  It  has  been  the  object  of  the  editor  throughout 
to  preserve  strictly  the  practical  and  useful  character  of  the  work, 
and  he  hoj^es  that  it  may  be  found  not  unworthy  a  continuance  of 
the  confidence  which  has  hitherto  been  bestowed  upon  it. 

The  use  of  syllabi  in  the  scientific  portions  of  the  work  has  been 
continued,  as  designed  by  the  author,  experience  having  still  further 
confirmed  his  impressions  as  to  their  advantage  in  displaying,  in  a 
condensed  shape,  ail  important  facts  connected  with  the  substances 
described.  In  alluding  to  these  syllabi  it  is  proper  to  refer  to  the 
author's  acknowledgment,  in  his  previous  edition,  of.  the  valuable 
assistance  rendered  by  Prof.  J.  M.  Maisch  in  their  preparation. 

If  it  had  been  possible  by  any  typographical  arrangement  to 
make  a  distinction  between  the  new  matter  and  the  old,  the  editor 
would  gladly  have  done  so.  The  changes,  however,  have  been  so 
numerous  and  pervade  the  text  so  thoroughly  that  no  system  could 
be  adopted  for  this  purpose  without  distracting  the  attention  of 
the  reader  to  a  degree  that  would  be  inadmissible. 

Philadelphia,  March,  1874. 
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The  syllabi  are  adapted  to  the  student,  and  may  be  used  by  teachers 
of  materia  medica  and  pharmacy  as  affording  classifications  of  the 
officinal  preparations. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipu- 
lator ;  they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in 
compounding. 

Comments  upon  the  uses  and  properties  of  the  officinal  preparations 
follow  the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  the  first  chapter  in  Part  III.,  in  the  several 
chapters  of  Part  IV.,  and  in  Parts  V.  and  VI. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  their 
eom|)osition,  most  prominent  properties,  and  doses ;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale, 
in  the  text. 

In  consulting  the  index^  the  most  ready  method  of  finding  a  prepa- 
ration is  to  refer  to  the  class  to  which  it  belongs — a  salt  is  best  found 
under  the  Latin  name  of  its  base. 
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PRACTICAL  PHARMACY. 


PART  I. 

FURNITURE  AND  IMPLEMENTS. 


CHAPTER    I. 

ARRANGEMENT  OF  PISPENSING  STORE. 

Xo  directions  can  be  given  to  suit  all  conditions  and  circum- 
stances for  the  arrangement  of  the  pharmaceutical  store.  The 
mo^it  common  limit  to  completeness  in  this  is  want  of  capital. 
Pharmacy  is  a  profession  in  which  knowledge,  skill,  and  integrity 
constitute  the  leading  elements  of  success,  and  most  of  those  enter- 
ing it,  and,  from  want  of  experience,  consulting  a  work  of  this 
kind  for  advice,  are  limited  to  a  few  thousand  dollars,  which  it  is 
very  important  to  economize.  What  is  here  oftered  has  the  merit 
of  being  disinterested  and  the  result  of  much  experience  and  obser- 
vation, but  completeness  is  not  claimed  for  it.  I)ruggists'  sundry- 
men  and  wholesale  drug  houses  issue  illustrated  and  priced  cata- 
loeues,  in  which  are  described  many  articles  of  use  and  ornament 
wHich  would  unnecessarily  cumber  these  pages;  they  are  freely 
accessible  to  all  buyers. 

The  chief  objects  of  the  arrangement  of  the  store  are  the  proper 
preservation  of  the  goods  in  suitable  quantities,  and  in  positions 
readily  accessible  to  those  engaged  in  selling  therp,  and  the  tasteful 
and  attractive  display  of  such  as  address  themitelves'  to  the  fancy 
of  customers.  :  -^.v'    -*. 

The  gcx>d8  ordinarily  contained  in  a  pharmaceutical  or  dispensing 
shop  in  the  United  States,  consist,  1st,  of  crude  drugs  of  vegetable 
and  animal  origin,  in  which  are  included  many  articles  not  useil  in 
medicine,  but  appropriately  associated  with  medicines  in  the  stock 
of  a  drug  store,  chiefly  employed  in  dyeing,  in  the  arts,  and  in 
domestic  economy ;  2d,  chemicals,  including  some  drugs,  the  chief 
uses  of  which  are  outside  the  range  of  medicine;  3d,  pharmaceutic 
preparations  in  great  variety ;  4th,  proprietary^  articles ;  5th,  toilet 
articles  and  perfumery ;  6th,  articles  of  aiet  for  invalids  and  infant* ; 
7th,  apparatus  for  administering  medicines,  nursing  bottles,  etc. 
To  these  are  added,  in  most  stores,  soda  water  on  draught,  and,  in 
nianv,  a  variety  of  so-called  fancy  articles  not  easily  classified. 
2  (17) 
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ARRANGEMENT    OF    DISPENSING    STORE. 


How  to  dispose  of  these  to  the  best  advantage  in  the  store  is  the 
point  now  under  consideration.  The  most  obvious  method  is  to 
take  pattern  by  a  store  already  furnished,  but  much  may  be  gained 
by  considering  the  requirements  of  the  case  and  seeking  to  improve 
on  the  old  methods. 

Stores  furnished  twenty  years  ago  have  numerous  drawers,  some- 
times a  hundred  or  more,  chiefly  for  the  storage  of  the  first  of  the 
above  classes ;  occasionally  these  were  lined  with  tin,  a  useful  pre- 
caution in  those  designed  for  the  gum  resins,  oleo-resins,  and  the 
more  perishable  herbs  and  leaves.  A  modern  improvement  is  to 
substitute  for  many  of  the  drawers  tin  cans  neatly  and  uniformly 
painted  and  labelled.    Fig.  1  exhibits  a  case  of  drawers  such  as  are 


Fig.  1. 


!;             1 

II 

! 

1 

I 

CAse  of  drawers. 


manufactured  on  a  large  scale,  where  lumber  is  cheap,  with  the  aid 
of  mortising  machines,  finished  and  fnced  with  black  walnut,  at 
the  establishment  of  John  M.  Maris  &  Co.,  Philadelphia. 

They  are  chiefly  recommended  by  their  cheapness,  costing  much 
less  than  similar  drawers  can  be  made  for  by  a  carpenter  even  under 
favorable  circumstances.  The  material  best  suited  to  make  these 
drawers  of  is  well-seasoned  poplar  or  clean  white  pine.  It  is  to  be 
remembered,  however,  that  such  drawers  as  are  here  described  are 
not  made  well  and  smoothly  enough  to  meet  the  requirements  of  a 
very  particular  pharmacist.  The  sizes  found  most  convenient  for 
the  generality  of  retail  stores  are  5J  inches  deep,  9  inches  wide, 
and  10  inches  long.  The  back  and  bottom  of  the  frame  or  case  in 
which  the  drawers  are  placed  should  be  covered  with  tin  or  gal- 
vanized iron  to  prevent  rats  and  mice  from  injuring  the  drugs  placed 
in  the  drawers.  The  drawer-pulls  are  sometimes  made  of  iron  with 
an  open  frame  for  inserting  a  glass  label ;  but  most  of  the  patterns 
are  objectionable  from  the  careless  inanner  in  which  the  label  has 
been  fitted  to  the  frame ;  the  glass  is  also  liable  to  be  broken  by 
rough  usage.  Paper  labels  are  published  in  a  variety  of  styles  and 
patterns  designed  for  drawers,  cans,  and  bottles;  they  are  very  cheap, 
and  serve  a  good  purpose  where  cheapness  is  the  leading  motive. 

A  gilt  label  painted  directly  upon  the  drawer,  although  an  old 
style,  is  perhaps  the  best.  It  is  not  always  convenient  to  have  this 
put  on  by  an  expert  sign  painter,  and  a  good  method  is  to  obtain  a 
plain  glass  sign  and  cement  this  upon  the  drawer-front  in  a  way 
hereafter  described  for  bottles.    In  this  case,  the  drawer-pall  xnajr 


Fig.  2. 


Fig.  3. 
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be  dispensed  witL  by  hollowing  a  suitable  slit  on  the  lower  edge  of 
the  drawer  to  allow  of  the  fingers  being  inaerted. 

Figs.  2  and  3  represent  japanned  tin  cane,  well  suited  to  replace 
the  urawerB  for  such  substances  as  flaxseed  meal,  mustard  flour, 
aad  arrowroot,  which  would  require  a 
gallon  size.  Fig.  2,  Tauilla,  saifron,  laven- 
der-flowers, rosemary,  and  the  like,  which, 
in  a  strictly  retail  store,  might  be  placed 
in  the  quart  eiza  When  made  of  the 
pattern  of  Fig.  3,  the  lida  should  be  large 
eDoutrh  to  slip  easily  on  to  the  cans,  which 
should  he  slightly  tapering  near  the  top, 
BO  that  when  the  lid  is  evenly  raised  the 
weight  of  the  can  and  its  contents  will 

cause  it  to  drop  on  to  the  counter.  cnn«  (Btnndlng  top  snil  round). 

Only  those  drugs  whicli  are  bought  in 
considerable  quantities  will  require  duplicate  cans,  or  other  vessels, 
in  the  store-room  or  cellar,  and  where  a  single  receptacle  is  pro- 
vided, it  should  be  of  the  size  to  hold  the  whole  amount  purchased 
at  one  time.  It  is  very  objectionable  to  allow  paper  packages  of  a 
variety  of  drugs  to  accumulate  in  a  large  drawer  or  other  recepta- 
cle; beside  the  danger  of  the  duplicate  package  being  overlooked 
or  forgotten,  when  the  proper  drawer  or  can  is  to  bo  replenished, 
the  contact  of  one  package  with  another  is  often  injurious  to  both. 

A  few  articles,  such  as  carrageen,  Iceland  moss,  and  hops,  un- 
pressed,  are  so  bulky  as  to  require  especially  large  receptacles  in  the 
store;  for  these  a  few  cans  of  extra  size  should  be  appropriately 
located,  so  as  not  too  much  to  break  in  upon  the  general  plan. 

Fig.  4  shows  a  large  can  for  camphor,  having  a  solid  diaphragm 
across  the  diameter  about  half-way  from  the  top  to  the  floor  on 
which  it  stands;  a  piece  of  glass  is  fitted  into  the 
lid  by  means  of  a  small  ledge  soldered  on  to  its 
under  surface,  on  this  there  is  a  gilt  label.  To  di- 
minish ita  resemblance  to  similar  cans  in  grocery 
stores  it  is  japanucd  of  a  light-buff  color,  to  matcD 
the  cans  on  the  shelves. 

It  would  extend  tbin  chapter  too  nmch  to  give  a 
list  of  drawers,  cans,  and  bottles,  and  their  appro- 
priate sizes.    The  experience  obtained  during  ap- 
preDtioeehip,  with  an  inteliigeut  view  of  the  popu- 
lattOD  and  general  characteristics  of  the  location 
■elected,  wiir  give  some  idea  of  the  shop  furniture 
to  be  provided  and  the  stock  to  be  purchased.     To 
some,  the  proper  advice  would  be  to  buy  very  cau- 
tioosly,  leaving  room  for  improvement  as  the  business  develops; 
othera  would  require  to  be  reminded  of  the  importance  of  having 
erery  facility  for  business  in  advance,  giving  the  idea  of  complcte- 
tMSB  the  first  place  in  the  mind. 

Cliemicats  are  almost  nniversally  kept  in  glass  bottles,  excepting 
,  potash,  saltpetre,  pearlasb,  Glauber  salts,  Epsom  salts,  mu- 


Fig.  4. 
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riate  of  ammonia,  carbonate  of  ammonia,  and  a  few  others  sometimes 
Eold  in  quantities  of  several  poands;  drawers  and  tiu  cans  are  un- 
suited  to  Bomc  of  these,  and  a  few  stoneware  jare  with  suitable 
tight  corks  or  caps  should  be  located  for  their  reception  out  of 
sight,  but  not  too  far  from  the  dispensing  counter. 

Most  of  tlie  chemicals  should  be  kept  in  quart  salt-mouth  bottles 
on  the  ehelvea;  these  hold  from  one  to  three  pounds  of  ordinary 
salts.  Some  of  the  more  costly  salts,  such  as  iodide  and  bromide 
of  potassium  and  chloral  hydrate,  are  as  -well  kept  in  pint  salt- 
mouths;  then  there  are  a  few,  such  as  iron  by  hydrogen,  the  chlo- 
rides and  iodides  of  mercury,  the  salts  of  bismuth,,  sulphates  of 
quinia  and  cinchonia,  which  are  appropriately  kept  iu  half-piut 
and  four-ounce  salt-nioutha. 

The  practice  of  keening  the  ordinary  small  crystals  and  crystal- 
line powders  in  the  original  packages  scut  out  by  the  mauufacturera 
is  not  without  advantages,  but  requires  they  should  be  kept  in  a 
chemical  case,  and  this,  when  open  to  view,  fails  to  impress  with 
an  idea  of  systematic  aBrangement  and  care.  On  the  whole,  it 
seems  best  to  provide  a  regularly  labelled  shop-bottle  for  each  of  the 
chemicals,  and  to  keep  the  original  packages  as  duplicate  bottles  in 
a  chemical  case.  Of  the  several  kinds  of  salt-mouths,  that  shown 
in  Fig.  5  is  the  moat  popular.  Figs.  6  and  7  also  represent  approved 
kinds.  The  leading  considerations  which  determine  the  quality  of 
glassware  are  shape,  surface,  and  weight. 


Fig.  6. 


Fig.  0. 


Fig.  7. 


Moulded  an II -mouth. 


The  shape  of  the  bottle,  whether  square  shoulder  or  round 
shoulder,  and  whether  relatively  tall  or  short,  may  be  partially  de- 
termined by  the  height  of  the  shelves,  but  is  rather  a  matter  of  taste 
than  of  utility;  the  weight  of  the  bottle  is,  however,  of  importance 
OB  determining  its  strength.  The  New  England  Glass  Company 
make  their  quart  salt-mouth  and  tincture  bottles  of  ordinary  thiCK- 
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ness  to  weigh  about  19  ounces,  including  the  stopper;  tliey  also 
make  tbem  extra  heavy  to  weigh  2  pounds;  the  corresponding  pints 
weigli  13  ounces  and  19  ounces  respectively;  the  ordinary  half  gal- 
lons weigh  two  pounds;  extra  heavy,  2  pounds  12  ounces.  Tlieir 
finest  bottles  are  all  carefully  levelled  and  punted  on  the  bottom. 
They  are  blown  and  finished  without  a 
mould,  but  the  stoppers  are  now  univer-  Fig.  8. 

tally  made  in  a  mould  and  are  hollow,  as 
shown  in  Fig.  8.  The  New  England  Com- 
pany's price  upon  the  extra  heavy  bottles 
is  from  30  to  35  cents  per  pound,  accord- 
ing to  circumstancee.  There  are,  however, 
other  makers  furnishing  much  cheaper 
wares,  serving  an  equally  good  purpose. 

Bottles  made  in  a  mould  have  a  less 
ele^nt  surface,  but  are  more  unifonn  in 
shape,  than  blown  bottles.     Fige.  7  and  8 
represent  such;  they  are  mostly  found  of 
sizes  below  the  quart.     Since  the  inven- 
tion of  cylindrical  moulds  of  solid  iron  so  sMi-mouth  naii  Biui'i>er. 
thick  as  to  retain  the  heat  of  the  succes- 
sive charges  of  fused  glass  blown  into  them,  the  unpolished  surface 
formerly  produced  by  the  sudden  chilling  of  the  glass  on  contact 
with  the  mould,  has  been  greatly  obviat^,  and  a  handsome  bottle 
is  the  result 


Fig.  9. 

A 


Fig.  m 


Fig.  11. 


*  A 


Moat  of  the  numerous  liouid  pharmaceutical  preparations  are 
kept  in  bottles  such  as  are  nere  tigured,  called  Tincture  Bottles. 
Tiie  present  prevailing  style  is  the  mushroom  stopper,  Fig.  9;  it  is 
Id  this  respect  superior  to  that  shown  in  Fig.  10,  that  it  always 
18  in  a  correct  position  to  the  face  of  the  bottle.  The  moulded 
tinctare  is  adapted  to  range  on  the  same  shelf  as  the  corresponding 
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Fig.  12. 


Oil  bottle. 


Balt-mouth,  Fig.  7,  and  it  is  often  found  convenient  in  the  prescrip- 
tion case  to  adopt  this  kind,  especially  where  an  alpliabetical 
arrangement  is  preferred. 

Fig.  12  represents  a  bottle  which  is  admirably  contrived  to  keep 
fixed  oils,  for  the  purpose  of  dispensing.     The  lip  of  the  bottle  is 

furnished  with  a  flange  nearly  at  right 
angles  to  it,  which  is  ground  on  the  outer 
surface,  so  as  to  fit  a  cap  shown  separately 
in  the  right  hand  figure.  Into  the  neck 
of  the  bottle  is  inserted  a  ground  glass 
stopper,  also  shown  separately  in  the 
drawing,  which  is  perforated  by  a  lipped 
tube,  and  has  upon  the  side  opposite  the 
lip  a  groove  for  the  admission  of  air  in 
pouring  out  the  oil. 

The  object  of  this  arrangement  will  be 
obvious.  In  drawing  oil  trom  the  bottle 
it  flows  through  the  tubed  stopper,  run- 
ning in  a  thin  stream  from  the  lip,  and 
any  portion  which  runs  down  the  outside 
collects  in  the  gutter  formed  by  the  outer 
lip  and  runs  back  into  the  bottle  through 
the  groove  in  the  side  of  the  stopper.  The  cap  keeps  this  oily  por- 
tion from  becoming  dusty,  and  protects  the  contents  from  the  action 
of  the  air.  A  bottle  of  this  description  may  be  used  without 
becoming  greasy  on  the  outside. 

Fig.  13  represents  a  tin  vessel  for  dispensing  fixed  oils;  the  lip 
around  the  neck  of  the  can  collects  the  waste  oil,  which  flows  back 
through  a  small  hole  into  the  vessel.  It  is  covered  by  a  tin  cap, 
shown  in  the  drawing,  and  is  a  cheap  and  durable  substitute  for 
the  oil  bottle,  especially  adapted  to  larger  sizes  and  for  oils  retailed 

in  large  quantities  for  manufacturing 
purposes. 

Ordinary  cans  of  tinned  iron  are 
objectionable  for  brandy  and  other 
liquids  containing  tannin,  which  by 
contact  with  the  iron  exposed  at  the 
edges  are  blackened  and  rendered  in- 
elegant ;  block  tin  is  too  soft  to  be 
durable;  it  is  only  by  preventing  the 
edges  of  the  tinned  iron  from  contact 
with  the  contents,  by  special  precau- 
tions, that  this  useful  alloy  can  be 
rendered  available  for  this  class  of 
liquids. 

Fig.  14  shows  a  furniture  bottle 
designed  for  keeping  sy  rujw.  In  place 
of  the  ordinary  tightly-fitting  ground 
stopper,  a  loose  stopper  of  glass  is  supported  in  the  neck  by  a  bulb 
resting  on  the  lip,  which  is  so  flared  as  to  cause  a  syrup  to  flow 


Fig.  13. 


Fig.  14. 


. 


Oil  can  with  cap. 


Syrup  bottle, 
loose  atopper. 


back  into  the  bottle  instead  of  flowing  over  on  to  the  outBide. 
Though  uot  air-tiKlit,  these  are  sufficiently  closed  to  keep  out  the 
dost,  which  is  su&cieiit  for  ordinary  dispensing  purposes. 

Besides  the  foregoing,  there  are  two  kinds  of  bottles  frequently 
employed,  where  cheupueBS  is  the  chief  consideration,  viz. : — 


Fig.  15. 


Fig.  16. 


The  specia  jar^  which  consists  of  a  wide-mouth  bottle  without  a 
lip,  the  mouth  of  which  is  covered  by  a  tin  top.     This  isobjection- 

¥ig.  17.  Fig.  IR.  Fig.  19. 


btrrn  wlda-nouthed 


able  AH  not  excluding  the  air,  and  it  is  also  less  neat  and  substantial 
tbaa  the  Milt-niouth.     It  is,  however,  less  costly. 
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Fig.  20. 


The  packing  bottle^  which  is  made  either  with  a  wide  mouth  for 
solids,  as  in  ^''igs.  16  and  17,  or  a  narrow  mouth  for  liquids,  as  in 
Figs.  18  and  19 ;  these  are  stopi>ed  by  corks,  and  are  the  least  desir- 
able kind  of  furniture  bottles,  though  very  useful  for  transporting 
medicines,  or  for  keeping  extra  supplies  with  which  to  replenish  the 
regular  furniture  bottles.  Packing  bottles  are  comparatively  cheap, 
and  are  generally  made  of  stronger  glass  tlian  salt-mouths  or  tinc- 
tures. They  may  be  formed  without  a  lip,  called  common  (Fig.  18), 
or  with  a  lip,  called  extra  (Fig.  19).  Those  with  the  lip  are  the  most 
ap^^roved,  and  hold  somewhat  more  than  their  nominal  capacity. 

The  use  of  colored  bottles  has  been  recommended  in  furnishing 
the  shelves  of  the  shop  and  laboratory,  as  tending  to  prevent  the 
destructive  influence  of  light  on  some  salts  of  mercury  and  silver, 
and  on  certain  organic  substances,  volatile  oils,  and  tinctures.  Of 
the  various  colors  which  have  been  recommended,  blue  was  formerly 
preferred,  though  recent  authorities  maintain  that  blue  has  no 
action  on  the  chemical  rays,  and  advocate  the  adoption  of  red  glass 
as  the  best  adapted  to  prevent  the  injurious  eflect  of  light.  Some 
pliotographers  successfully  protect  the  apartments  in  which  they 

conduct  their  delicate  manipulations  by  yellow  glass, 
which  suggests  the  use  of  this  color  in  the  manufac- 
ture of  furniture  bottles  reouiring  such  ]»recautions. 
The  free  access  of  light  may  be  prevented  by  a  coating 
of  black  varnish,  or  by  the  less  elegant  method  of 
pasting  over  the  surface  some  dark-colored  paper. 

Fig.  20  shows  a  form  of  air-tight  bottle  made  for 

preserving  fruits  which  is  of  strong  green  glass,  and 

well  adapted  to  keeping  such  substances  as  carbonate 

of  ammonium  and  assafcetida,  which  are  especially 

unsuited  to  ordinary  salt-mouths.     The  mouth  of  the 

bottle  is  wide  enough  to  introduce  the  hand  into,  and 

when  the  cap  is  brought  into  place  the  junction  is  so  nearly  air 

tight  as  to  prevent  the  change  of  carbonate  of  ammonium  into  the 

soft  and  pulverulent  bicarbonate. 

In  the  case  of  bottles,  displayed  on  the  shelves,  gilt  labels  are 
now  very  generallv  used.  The  New  England  Glass  Company 
sjild  an  appropriately-shaped  space  upon  the  bottle,  and  then  put 
it  into  the  fire  so  as  to  fuse  a  thin  coating  of  glass  over  it,  and  the 

letters  are  afterwards  put  on  with  paint;  but 
this  is  a  very  expensive  process  of  gilding.     A 
more  common  method  is  to  apply  the  gold  on 
the  under  surface  of  a  curved  glass  label,  on 
which  the  letters  have  been  previously  painted 
backward,  then  to  cement  this  on  the  bottle  with 
a  dark-colored  cement.     The  cement  is  composed 
of  3  parts  of  resin  and  1  of  wax. 
One  of  the  advantages  of  this  method  is  that  the  labels  can  be 
prepared  systematically  by  expert  letterers,  then  sent  to  the  required 
place  and  applied  to  the  bottles  at  leisure.     They  can  also  be  re- 
moved at  any  time  by  the  application  of  suflicient  heat  to  soften 


Fruit  J.ar. 


Fig.  21. 


01a8i  label. 
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the  cement.  Tlie  exposed  surface  of  the  glass  is  free  from  paint  or 
giUling,  and  may  be  cleaned  and  polished  without  injury.  On 
moulded  bottles  there  is  sometimes  an  indented  label-space  to  hold 
a  glass  label  of  the  kind  described,  so  as  to  bring  the  surface  of  the 
label  nearly  into  a  line  with  the  bottle,  but  to  secure  this  is  not 
practicable  in  making  blown  bottles. 

Bottles  for  acids  are  very  commonly  made  in  moulds  with  the 
name  of  the  acid  blown  in  the  glass,  or  it  is  not  uncommon  to 
engrave  the  name  of  the  acid  upon  the  surface  of  blown 
glass  bottles,  as  in  Fig.  22.     The  new  process  for  etching      Fig.  22. 
on  glass  with  a  strong  current  of  sand  is  quite  appli- 
cable to  this  method ;  the  use  of  fluoric  acid  does  not 
produce  a  sufficiently  sharp  and  conspicuous  label. 

The  use  of  printed  paper  labels  is  so  much  less  expen- 
sive than  either  kind  heretofore  mentioned,  that  it  still 
prevails  in  a  large  class  of  stores,  especially  in  the  rural 
districts  and  suburbs  of  the  cities.  To  meet  the  demand 
for  these,  and  to  promote  the  use  of  correct  nomenclature, 

the  Philadelphia  College  of  Pharmacy  formerly  pub-     ^ ^ 

lished  several  sets  of  Latin  shop-labels  for  drawers  and  Acid  bottle. 
b<>ttles,  each  set  containing  an  assortment  embracing 
several  different  sizes,  according  as  the  articles  are  usually  kept  in 
large  or  small  quantities.  These  had  a  large  sale,  and  it  is  an  in- 
teresting item  in  the  history  of  this  pioneer  institution  for  phar- 
maceutical education,  that  during  a  period  of  great  monetary  em- 
barrassment, the  publication  of  Latin  labels  was  one  of  its  leading 
pecuniary  resources.  The  enterprise  of  rival  printers  and  litho- 
graphers has  of  late  years  put  improved  sets  into  the  market,  and 
the  College  has,  for  the  present,  ceased  any  further  connection  with 
the  business,  than  to  continue  editing  its  own  edition,  published 
by  Ketterlinus,  of  Philadelphia. 

After  having  pasted  the  label  on  the  bottle  or  drawer,  by  means 
of.  mucilage  of  tragacanth,  or  other  convenient  paste,  and  stretched 
it  tightly  over  the  part,  it  should  be  smoothed  by  laying  a  piece 
of  thin  paper  upon  it,  and  pressing  it  uniformly  with  the  thumb. 
When  it  has  become  dry,  it  may  be  sized  by  painting  over  it  a 
thin  coating  of  clear  mucilage  of  gum  Arabic.  This  should  ex- 
tend a  very  little  over  the  edges  of  the  label.  It  should  then  be 
dried  again,  and  varnished  with  spirit  varnish ;  this  not  only 
improves  the  appearance  of  the  label,  but  renders  it  durable  and 
impervious  to  moisture. 

It  is  customary  in  the  arrangement  of  a  store  to  place  the  drawers 
immediately  above  the  washboard  to  the  height  of  about  3  feet, 
and  to  surmount  it  by  the  shelving  on  which  the  bottles  are  placed. 
Where  practicable  the  shelving  should  be  limited  in  height  so  that 
the  top  row  of  bottles  should  not  exceed  6  feet  9  inches.  It  can 
then  be  reached  from  the  floor;  the  cornice  or  finish  surmounting 
the  whole  may  be  light  or  heavy  according  tp  taste  and  the 
height  of  the  ceiling.  Fig.  28,  which  is  drawn  ,V  of  the  full  size, 
shows  the  arrangement  of  a  section  corresponding  with  a  section 


26  ARRANGEMENT    OF    DISPENSINQ    STORE. 

of  drawers  bIiowo  in  Fig.  1.  The  top  and  elielves  are  Iiero  sup 
ported  by  ujirighte  of  tliu  same  width  as  the  Bhelves,  and  fnued  bjf, 
an  appropriate  moulding'  it  will  be  Been  by  its  length,  which  l 


5  feet  8  inches,  that  it  will  allow  of  12  half-gallnn  and  32  quart 
bottle;  if  u  row  of  pints  were  added,  it  would  cnntaiu  64  bottles, 
but  it  would  not  come  witliin  the  prescribed  height,  and  would 
require  a,  movable  stepladder  or  Btool  to  be  always  at  hand.  Where 
the  top  shelf  is  just  beyond  reach  from  the  floor,  a  permanent  etep 
is  sometimes  laid  along  the  whole  length,  just  high  enough  to 
escape  the  bottom  drawer:  Perhaps  in  a  majority  of  instances  it  is 
rather  impracticable  to  limit  the  height  of  the  shelving  as  above 
indicated,  on  account  of  limited  wall  space,  hut  another  expedient 
would  be  to  lower  the  height  of  the  drawere  by  omitting  one 
range,  and  thus  obtain  room  for  anoiber  shelf  of  bottles  within 
the  limit.  A  saving  of  wall  space  is  also  obtained  by  omitting 
the  uprights  and  pilasters,  and  securing  the  shelves  from  bebiud. 
Fig.  24  shows  an  iron  bracket  used  for 
this  purpose;  these  are  made  of  various 
^^^^^^^^^^^^^_  sizes  and  ]iatterns,  and,  being  larger  in 
^^Rj^B^^^^^V  one  direction  than  another,  may  serve  by 
jT^U^i^VW  J  reversing  them  for  sustaining  a  narrow  or 
^^gfl  TL^jLil  comparatively  wide  shelf.  The  width  of 
*-  ""■  a  range  of  shelves  is  generally  uniform, 
and  does  not  exceed  7  inches,  and  is  suffi- 
fient  for  the  largest  bottles.  The  omission 
of  Ihe  uprights  rei^uires  that  the  shelves 
should  be  upon  the  same  level  along  the 


Fig.  24. 
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whole  line  of  the  wall,  and  thas  giving  continuous  ranges  of  bottles 
of  the  same  size  and  style.  Where  the  bottles  are  handsome  and 
handsomely  labelled,  this  looks  very  well.  It  also  favors  an  alpha- 
betical arrangement,  beginning  at  A  on  each  shelf  and  range  of 
drawers,  and  running  backward  from  the  front  of  the  store.  The 
material  of  the  shelving  will  be  regulated  partly  by  ideas  of  ex- 
pense, and  in  many  first-class  stores  in  the  United  States  oiled 
black  walnut  is  being  substituted  for. painted  pine,  and  certainly 
has  a  more  substantial  and  rich  appearance.  Formerly  the  bottom 
row  of  bottles  was  of  two-gallon  size,  then  succeeded  gallons,  half 
gallons,  and  quarts,  and  in  separate  sections  5  or  6  narrow  shelves 
of  pints  and  half-pints,  reaching  from  the  bottom  to  the  same 
height.  These  serve  to  break  the  uniformity,  and  bring  many  im- 
portant articles,  which  are  kept  in  small  quantities,  within  con- 
venient reach ;  the  rarer  articles  on  the  top  shelves  are  reached  by 
a  ladder.  Tliis  has  recently  been  so  far  changed  as  to  omit  the 
lare^er  bottles ;  a  few  half-gallon  salt-mouths  occupy  the  first  shelf, 
and  quart  salt-months  and  tinctures  the  two  shelves  above ;  the 
pints  and  half-pints  are  either  placed  in  separate  sections  or  arranged 
m  a  prescription  case  with  four-  and  two-ounce  bottles,  some  of 
which  are  duplicates  of  the  larger  bottles,  and  othei-s  calculated  to 
contain  the  whole  amount  of  stock  of  their  respective  contents. 

Cases. — Part  of  the  wall  space  in  a  dispensing  store  is  usually 
devoted  to  cases  for  proprietary  articles,  perfumery,  and  prepara- 
tions put  up  and  labelled  ready  for  sale.  Sometimes  these  are  on 
the  top  of  the  cases  of  drawers,  under  the  bottles,  but  more  fre- 
quently they  break  the  uniformity  of  the  continuous  lines  of  bottles, 
sometimes  afibrding  a  convenient  division  between  salt-mouths  and 
tinctures ;  or  they  may  occupy  the  whole  of  one  side  or  end  of  the 
store  to  the  exclusion  of  the  furniture  bottles.  In  the  storage  of 
this  class  of  goods,  one  object  is  to  keep  them  in  full  view  of  cus- 
tomers ;  to  this  end  show  cases  are  also  disposed  upon  the  counters 
and  even  in  the  windows,  and  it  is  found  by  experience  that  goods 
so  displayed,  to  use  the  commerical  phrase,  sell  themselves.  The 
professional  idea  of  a  pharmacy  or  disj^ensing  store  is  rather  adverse 
to  the  extensive  sale  of  goods  not  directly  demanded  by  the  exigen- 
cies of  sickness,  but  it  must  be  admitted,  that  the  public  expecta- 
tion and  demand  is  that  the  pharmacist  should  supply  a  great  variety 
of  articles  touching  only  indirectly  upon  his  ostensible  pursuit,  and 
it  is  undoubtedly  true  that  a  large  number  of  pharmacists  through- 
out the  United  States,  owe  the  ability  to  conduct  their  business 
profitably  to  the  demand  upon  them  for  proprietary  articles,  and 
articles  of  utility  and  ornament  connected  with  the  toilet.  The 
vicinity  of  these  to  the  counter  and  till  will  diminish  the  disturbance 
of  dispensing  operations  in  times  of  unusual  pressure  of  business, 
but  it  shoulof  not  be  forgotten,  as  in  keeping  with  the  general  ob- 
jects of  the  store,  to  bring  into  equal  prominence  such  familiar  and 
attractive  drugs  as  will  be  recognized  and  appreciated  by  intelligent 
customers. 
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Cut  glass  jars  of  choice  gum  Arabic,  tragacanth,  liquorice,  ich- 
thyocalla,  vanilla,  rhubarb,  and  French  rose  may  well  occupy  con- 
spicuous positions  in  the  store.  Figs.  25  and  26  represent  forms 
of  show  jars  which  are  adapted  to  this  object.  For  supporting 
these  and  other  ornamental  bottles  and  jars  in  the  windows  and 


Figs.  25  and  26. 


Fig.  27. 


A 


Show  Jars. 


Window  bracket. 


other  parts  of  the  store,  brackets  such  as  are  here  shown,  Fig.  27, 
are  useful.  The  globes  of  colored  liquids,  which  have  been  from 
time  immemorial  insignia  of  the  craft,  are  generally  mounted  on 
such  brackets.  Care  should  be  taken  to  have  these  liquids  to 
contain  sufficient  alcohol  or  glycerin  to  prevent  their  freezing  and 
bursting  the  globes,  and  discharging  their  contents  perhaps  over 
valuable  goods. 

The  drawers,  salt  mouth  and  tincture  bottles,  upright  and  flat 
cases,  and  fancy  jars  for  the  counters  and  windows  will  accommo- 
date such  of  the  ordinary  drugs  as  are  sightly  and  desirable  to.  be 
kept  in  proximity  to  the  dispensing  counter.  Such  apparatus  as 
bedpans,  urinals,  syringes,  nursing  bottles,  and  nipple  shields,  should 
have  deep  drawers  or  closed  cases  allotted  to  them,  where  they  can 
be  kept  in  considerable  variety,  without  deterioration  or  undue 
exposure  in  the  general  course  of  business.  The  stoneware  jars 
already  referred  to,  as  adapted  to  heavy  chemicals,  may  stand  on 
shelves  slightly  elevated  above  the  floor,  under  the  back  counter, 
in  the  cellar  way,  or  in  some  appropriate  closet  readily  accessible — 
rotten-stone,  pumice-stone,  and  camphor  are  also  suited  to  such  a 
position.  Sponges  are  so  bulky  as  to  require  special  provisions  for 
their  accommodation.  Ornamental  baskets  or  large  jars  for  the  front 
windows  and  counters  are  mostly  used ;  or  the  fine  qualities  are 
hung  up  upon  the  strings  on  which  they  came,  and  the  coarser  put 
away  in  a  large  drawer  m  the  counter,  or  perhaps  in  a  barrel  in  the 
cellar ;  this  article  of  commerce  is  among  the  least  profitable  in  the 
store,  but  cannot  be  left  out  on  that  account. 

The  fixed  oils  and  fats  should  have  a  separate  closet  in  the  coun- 
ter or  elsewhere,  appropriated  to  them ;  if  on  the  shelves  even  in 
oil  bottles,  Fig.  12,  the  oils  will  seldom  be  kept  from  soiling  the 


Fig.  23. 
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Inttlea  and  Bbclf.  Some  of  them,  as  castor  oil  and  eweet  oil,  re- 
Hiiire  to  be  k«jit  in  toDBulerablo  iiuantity.  Experience  is  aguiugt 
K««pui}(  cod-liver  oil  in  any  other  way  than  in  sealed  bottltjs  not 
exceeding  one  pint  in  capacity.  The  large  oil  cans  may  l>e  kept  in 
tilt  cellar  or  vuult,  and  used  to  replenish  email  ones  or  l)ott1o»  iji 
the  ointment  closet.  A  shallow  tin  tray  of  the  size  of  the  sbelf  is 
>a  advantageoiiit  arrnugement;  a  few  striiia  of  tin  edgtsi  up  Bcrve 
to  prevent  uie  soiling  of  the  bottom  of  the  bottle. 

Extracts  pe(|nire  a  separate  closet,  which  may  appropriately  he 
in  the  counter,  and  should  contain  shelves  for  at  least  thirty  jaM 
iif  this  very  immrtiint  class  of  preparations.  Ointments  and  ex- 
tracts ar«  usually  kept  in  jars  made  of  porcohiin  or  quoensware. 
Thfisit  vary  in  quality,  in  color,  and  in  ehutic. 
Tbejf  should  not  be  made  of  very  porous  ma- 
imnl,  ospeoinlly  if  designed  for  ointments, 
tnd  should  be  ^vell  glazed,  both  un  the  inside 
aiid  ootaide  surfaces.  The  best  are  manufac- 
tared  in  Staffordahiro,  England,  and  at  the 
roval  ma nu factories  of  Prussia. 

In  rogard  to  the  abape  of  Jai-s:  tlio  variety 
oiled  canopy-top  (Fig.  28)  is  generally  \<ro- 
frrrwl.  as  having  a  more  finished  ajijiearancc 
than  the  flat-top  {Fig.  30). 

Jars  eiiould  never  be  labelled  on  the  top,  an 
tlio  tope,  being  of  about  the  same  sizL-,  aru 
liable  to  be  misplaced,  and  mistakes  occasioa- 
■jlr  occur  in  this  way. 

Oiotmenta  and  extracts  are  also  frequently 
pot  into  queensware  jars  without  tops,  called 
juttipoU  and  tie-overs  (FicB.  29  and  31).     These 

are  cheaper  than  covered  jars,  but  are  inconvenient  and  ill  adapted 
lo  the  preservation  of  the  snbstauces  kept  in  them.  They  are 
Qsoally  tied  over  with  kid,  bladder,  or  parchment.  Extracts 
rapidly  lose  their  moisture  when  kept  in  tie-overs  or  gallipots,  and 
tnou  become  deteriorated.     Ointnieiita  also  undergo  a  change  nuder 


Cben  circumstances,  fretiuently  becoming  rancid.  When  tie-over 
jars  or'gnllijtots  are  need,  it  is  well  to  cover  the  top  with  a  piece 
of  tiiv.tbil  or  waxed  paper  previous  to  securing  the  skin  over  them, 
but  as  soon  as  This  lias  been  oi^med  the  contents  are  exijoacd  to  the 


30 


ARRANGEMENT    OP    DISPENSING    STORE. 


Ooreredjar 
with  tin 
box. 


Fig.  32.     influence  of  the  air  and  to  the  accumulation  of  dust, 
and  practically  they  are  seldom  tied  over  again. 

A  device  I  have  adopted  for  preserving  extracts  in 
the  tie-over  jars  in  which  they  are  received  from  the 
manufacturers,  is  to  inclose  the  jar  in  a  tin  box,  just 
large  enough  to  receive  it,  and  having  a  well-fitting  top 
which  serves  to  keep  out  the  du8t  and  to  prevent  evapo- 
ration. Fig.  32  shows  this ;  A  represents  the  body  of  the 
box,  B  the  jar,  and  C  the  tin  top  or  cap ;  when  weighing 
out  a  portion  of  the  extract,  the  jar  is  removed  from  its 
box,  and  restored  to  it  when  finished. 

Volatile  oils  should  be  kept  in  stock  in  small  quan« 
titles,  except  the  few  which  are  in  large  demand.  Oil  bottles, 
Fig.  12,  of  small  size,  are  best  suited  for  their  preservation ;  these 
may  be  made  of  colored  glass,  or,  preferably,  kept  in  a  dark 
closet.  When  common  vials  are  used,  cans  of  appropriate  size  to 
hold  the  vials  aftbrd  a  good  protection.     Some  careful  pharmacists 

empty  the  original  packages  in  w^hich  the  oils 
are  received  into  small  vials,  carefully  cleaned 
and  dried ;  these  are  filled  to  the  neck,  corked 
securely,  and  set  away  in  a  closet,  to  be  opened 
only  as  required. 

The  patent  safety  can  here  figured  is  very  gene- 
rally used  for  the  transportation  and  storage  of 
oil  of  turpentine,  benzine,  and  similar  inflamma- 
ble liquids ;  it  consists  of  a  can  of  tinned  iron 
inclosed  in  a  wooden  box,  with  a  tubule  for  fill- 
ing it,  and  one  for  drawing  the  liquid  from  it. 
Such  cans  may  appropriately  replace  glass  ves- 
sels for  the  storage  of  the  aoove-namea  class  of 
substances. 


Fig.  33. 


Patent  aafety  can. 


Counters. — In  the  proper  construction  of  a  pharmacist's  counter 
there  is  much  room  for  ingenuity ;  the  space  which  a  counter  may 
occupy,  the  uses  to  which  it  is  to  be  put,  and  the  necessity  of  stor- 
ing goods  in  it,  or  otherwise,  and  if  so,  what  kind  of  goods,  should 
all  be  carefully  considered  in  planning  it.  In  any  but  a  small  store 
there  will  generally  be  at  least  two  counters,  frequently  there  are 
three  or  even  four.  Nearest  the  entrance  to  the  store  we  have  in 
the  United  States  what  is  seldom  or  never  found  in  European 
pharmacies,  the  soda-water  counter  and  draught  apparatus.  This 
consists  of  a  panelled  front  and  ends,  thirty  inches  high,  on  which 
is  a  marble  slab  perforated  for  the  passage  of  pipes  into  the  drausjht 
apparatus.  The  most  approved  kinds  of  these  are  more  or  less 
elaborate  marble  cases  containing  metallic  coolers,  syrup  cans,  and 
ice ;  the  soda-water  coolers  are  connected  with  a  draught  pif>e  for 
each  of  the  kinds  of  carbonic  acid  water,  plain,  Vichy,  and  Kissingen 
being  the  usual  varieties,  and  the  syrup  cans,  with  ornamental  fau- 
cets for  drawing  the  syrups.  This  counter  usually  contains  some 
shelves  for  glasses  and  extra  syrups,  and  a  large  sink,  with  hydrant 
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and  wash  pipe  for  washing  glasses.  The  soda-water  is  either 
bought  in  tlie  fountains  whicli  are  delivered  as  often  as  necessary 
into  the  cellar,  and  attached  by  a  coupling  to  the  pipes  connected 
with  the  draught  apparatus,  or  made  with  an  appropriate  gas  gene- 
rator and  force  pump  directly  under  the  soda-water  counter,  in  the 
cellar.  The  construction  of  this  counter  is  so  simple,  and  its  use  is 
eo  little  within  the  range  of  pharmacy  proper,  that  it  need  occupy 
no  more  space  in  this  chapter. 

Passing  the  "soda  fountain,"  as  it  is  often  called,  we  reach  the 
main  counter,  on  which  articles  are  weighed,  labelled,  and  wrapped, 
and  over  which  they  are  sold.  This  counter  may  or  may  not  be 
used  also  for  compounding  prescriptions  and  for  other  pharmaceu- 
tical processes,  according  to  its  length  and  the  general  arrangement 
of  the  store. 

A  different  method  of  arranging  and  furnishing  the  store  of  a 
pharmacist  has  long  been  advocated ;  of  late  the  method  has  so 
far  been  acted  upon  as  to  enable  any  one  desirous  of  rendering  his 
store  both  unique  and  conformable  to  this  method  to  carry  out  this 
plan  much  more  economically  than  it  has  heretofore  been  possible. 
The  plan  is  to  have  the  drawers  and  shelves  made,  as  already  de- 
scribed, in  sections,  each  separate  from  the  other,  and  placed  at 
such  distances  apart  as  the  space  at  his  di8[>osal  will  permit.  The 
sjiaces  on  the  wall  between  the  cases  of  shelves  can  be  appropriately 
used  by  securing  ornamental  brackets,  whereon  to  support  jars  of 
tooth-powder,  toilet  articles,  and  such  goods  as  are  suitable  for  dis- 
play. 

In  front  of  the  shelving  sash  doors  should  be  hung  on  slip  hinges 
(for  facility  of  removing  them  for  the  purpose  of  cleaning),  glazed 
with  glass  of  canary  color  or  entirely  opaque.  Upon  the  inner  sur- 
fiice  of  the  glass  ornamental  lettering  may  be  placed  to  relieve  their 
blank  appearance,  and  on  the  top  of  each  glass  the  name  of  the 
class  of  preparations  contained  in  the  case  might  be  conspicuously 
painted  to  serve  as  a  directory  to  the  assistants,  and  tend  to  impress 
the  customer  with  the  feeline^  that  system  was  a  ruling  character- 
istic of  the  establishment.  iThe  location  of  the  different  cases  is  a 
matter  of  importance;  the  front  of  the  store  near  the  windows 
should  be  appropriated  to  the  soda-water  counter,  and  as  there  will 
be  many  who  will  call  specially  for  soda-water,  those  classes  of  ol>. 
jects  which  have  the  least  immediate  connection  with  the  more 
strictly  pharmaceutical  portion  of  the  business  should  be  grouped 
in  that  part  of  the  store;  these  will  include  the  perfumery  and 
toilet  articles  generally  found  in  such  stores,  and  next  to  this  should 
be  placed  the  cases  devoted  to  proprietary  articles,  and  those  subr 
stances  which  are  usually  kept  in  parcels  ready  for  sale;  next  to 
this  should  be  placed  the  cases  of  shop  furniture  bottles,  which 
contain  those  remedies  in  most  constant  demand  for  the  ordinary 
calls  of  promiscuous  trade,  and  then  those  which  belong  more  to 
the  dispensing  of  prescriptions  and  recipes  for  domestic  practice. 
The  accompanying  figure  illustrates  the  character  and  style  of 
here  recommended. 
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Of  course  tliU  is  but  a  general  outline  of  tbe  plan  which  moL 
be  filled  out  in  accordance  with  tlie  judgiiieut  of  the  pharmaciat^ 


^-Buit  each  particular  case.  The  advantages  belongine;  to  thia  me- 
1  thod  are  facility  of  arrangement,  classification  of  stock,  and  preser- 
vation of  the  contents  of  the  bottles  from  the  injnrious  effects  of 
light,  facility  of  removal  in  case  of  firo  or  change  of  business  loca- 
tion, and  economy  in  outfit  -when  fixtures  of  equally  good  appear- 
ance are  obtained  in  the  ordinary  method  of  building  them  espe- 
cially for  the  room  they  are  to  occupy. 

Pig.  35  shows  the  front  of  a  dispeusiug  counter.  The  casing  along 
the  front  was  adopted  witli  a  view  to  storing  and  displaying  goods, 
the  want  of  ample  case  room  in  the  store  having  made  additional 
accommodations  of  thia  kind  desirable.  It  is  liable  to  the  criticiw 
of  the  goods  being  too  much  below  the  line  of  vision  to  draw  mw 
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kttcntion  to  them,  but  this  is  dimmished  when  ciiBtomers  are  sitting 
on  the  chairs  opposite.  It  is  remarkable  that,  although  this  counter 
has  been  in  see  for  manyyears,  not  a  single  light  of  glass  ha<)  been 
broken  on  this  frout  The  lights  are  Freu^  plate,  but  not  of 
double  thickuefis. 
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feel  Tftnjr,  tltirty-two  and  a  half  incliea  wide,  and  three  J'eet  Iiigh. 
The  Ion  IS  covered  in  part  with  marble,  and  back  of  the  cases  with 


Fijf.  8fi  exhihitB  the  back  view  of  the  same  counter,  fourteen 

<{>  IS  CO 

lil-clntu;  a  large  gliias  show-case  occupieB  the  loft-hand  end,  hut 
not  the  whole  widtli,  Uil'  bottom  being  eereu  inches  below  the  top 
lefel  of  the  counter.  The  whole  structure  is  movable,  being  in 
thnw  \mits,  so  accuralely  titttnl  together  as  not  to  show  a  peain  or 
crack  st  the  jnnction.  It  contains  no  sink,  the  washing  of  bottles, 
impieiuoutji,  etc  being  ncconipliehed  in  a  large  shik  in  the  operating 
coiintiT  luiek.  The  prescription  scales  are  m  a  case  near  the  right 
hand  eml  of  the  counter  over  the  oak  slide  lor  folding  powders, 
and  near  the  drawers  for  boxe«,  |iill  tiles,  etc.;  and  the  larger  scales 
are  neiir  the  middle,  over  the  paper  and  label  drawers. 

A  small  mahogany  desk  with  writing  materials,  and  containing 
in  a  drawur  blank  laWls,  slips,  blanks  for  prescrii-tions,  etc.,  is 
pliH-od  on  tlie  counter  iiniuediutely  adjoining  the  prescription  scales, 
ihos  Kvoiding  the  carrying  of  every  prescription  and  label  to  the 
large  desk  used  for  the  accounts  and  the  general  writing  purposes 
of  the  eatAhli.thiiient. 

Thi!  {>ra4criplion  counter  may  appropriately  he  a  distinct  feature 
in  th«  store,  located  further  from  the  entrance,  sometimes  in  a  line 
with  the  dis|iensing  counter,  but  more  generally  at  right  angles 
to  iL  Fig.  38  shows  the  back  view  of  one  recently  constrncti'd, 
and  nlthougli  with  a  niitiimuin  of  npjioiulnients,  found  ample  for 
a  vtTV  oousiderahlo  prescription  busineas.  It  is  drawn  witli  u  ease 
of  »1i<dving  upon  it,  which,  in  front,  is  a  ehow-caso.  Fig.  37  shows 
the  I'rout  view  of  this  counter. 

Fi.,'.  :iT. 


The  diit]H<n8ing  counters  have  the  front  and  ends  of  oiled  walntit 
in  mncU,  the  drawere  ami  shelving  of  the  buck  of  ]>ine  or  poplar 
ata)n«d.    All  have  white  marble  tops.    The  drawers  are  arranged, 
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^^^^Pflonic  with  Ruitablo  compartments  for  labels,  and  others  for  uiJ 
^^^Hluacliiiic,  corks,  paper,  bottles,  etc.;  wliile  tlie  oj)cii  spaces  aQor 
^^^f^tljQ  necessary  room  for  cork-pres^r,  mortars,  pill  tilea,  spatula 
^^^^   paste-pot,  etc.     These   counters  are   well    made,  ami   the   who] 


appears  as  a  liandflotne  piece  of  furniture. 


sliows  the  front,  anJ  Fig.  88  the  buck,  of  the  hir^Gst  sis 
7  tWt  loni^,  2  feet  3  inches  wide  at  the  floor;  tO|i  slielt  11  iiu-hei 
wide,  ami    lieiuLt   over   all    5   feet   fl   iuchcs.     The  front  of   thd 


Fig.  38. 


Fig.  31). 


counter  (Fig.  87)  has  four  glass  doors,  with  shelves  3  inches  wida| 
forming  a  good  show-case  for  the  display  of  [lerfuniery  and  fain 
^(Tods.     The  hack  has  a  scale  case  with  glass  door.     On  either  si 
lire  shelves  for  the  dispensing  bottles — giving  room  for  10  pint, 
lialf-pint,  28  four-ounce,  and  84  two-ounce.     The  relative  distauc* 
of  tlie  shelves  from  each  otlier  can  easily  be  varied. 

On  the  top  of  the  prescription  counter  a  frame  should  be  screwed, 
jibont  tliree-eighths  of  an  inch  thick,  of  hard  wood,  bevelled  from 
below  upwards,  3  or  4  inches  in  diameter.  Two  may  he  jirovided, 
of  ditlerent  diameters — in  which  to 
set  the  mortar  for  trituration  while 
ill  u»e.  It  is  especially  useful  in 
niaking  a  pill  muss,  furnisliing  in 
either  corner  a  firm  rest  for  the  mew 
tar  against  the  force  exerted  in  tritw 
ration;  this  ia  shown  in  Fig- 
Several  devices  may  be  mentioned  Y, 
this  connection,  which  nniy  especiall| 
suit  the  circumstances  of  jiarticuliq 
stores.  ■ 

Near  the  dispensing  counter  shouli 

Clump  for  mortw.  ^'^  plnccd  tliC  sitlk,  With    ihc  iVquisi^ 
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supply  of  water,  both  hot  and  cold,  if  possible,  and  the  shelves  ou 
which  the  mortars  and  pestles  should  be  placed.  These  shelves 
should  incline  towards  the  sink,  so  that  any  water  may  run  otf 
from  them  into  the  sink.  The  shelf  for  pestles  is  best  arranged  by 
having  holes  lx)red  large  enough  for  the  handles  to  pass  through, 
but  not  the  heads,  so  they  will  remain  in  their  respective  places. 

The  best  method  of  keeping  those  remedies  which  are  of  great 
activity,  and  consequently  poisonous  in  overdoses,  has  engaged  the 
attention  of  the  most  careful  pharmacists,  and  much  has  been 
written  both  about  their  custody  and  dispensing.  Some  have 
adopted  the  plan  of  keeping  them  in  a  locked  closet,  which  is  per- 
hai«  the  simplest  and  best  method ;  others  add  to  this  an  arrange- 
ment by  which  the  opening  of  it  strikes  a  bell,  and  also  attach  to 
the  door  a  spring  or  weight  which  prevents  the  door  being  shut 
until  the  vial  is  mtentionally  replaced,  acting  as  a  reminder  of  the 
class  of  remedies  being  used. 

In  r^ard  to  the  morphia  salt,  so  often  written  for  when  the 
quinine  salt  is  intended,  a  plan  that  has  been  pursued  for  yeare  by 
some  18  to  put  only  a  few  grains  in  the  dispensing  bottle  at  a  time, 
so  as  to  render  it  impossible  that  the  number  of  grains  of  quinino 
ordinarily  directed  shall  bo  disjjensed  without  recourse  to  the  dupli- 
cate bottle  of  moiphia  salt. 

The  choice  of  the  place  whore  the  poisons  are  kept  is  of  con- 
siderable importance.  It  is  best  to  have  it  so  situated  that  the 
proprietor,  or,  in  his  absence,  the  person  in  charge,  will  liave  it  in 
full  view  from  the  place  he  generally  occupies;  it  should  be  quite 
convenient  to  the  prescription  balance,  as  these  articles  are  gene- 
rally used  in  small  quantities,  and  always  should  be  weighed  with 
great  exactness.  A  specific  place  should  be  arranged  for  each  bottle, 
and  it,  with  its  appropriate  place,  should  be  numbered  in  duplicate, 
so  that  misplacing  bottles  would  not  be  likely  to  occur.  A  list 
with  the  numbers  of  the  bottles  and  their  contents  should  also  bo 
fastened  in  some  j^Jirt  of  the  case  for  convenient  reference ;  on  this 
the  maximum  dose  of  each  might  well  be  written  out  in  full. 

In  the  Prussian  pharmacopceias  certain  lists  are  published  which 
prescribe  the  maximum  doses  to  be  dispensed,  and  in  case  of  error 
the  pharmacist  is  directed  to  ask  the  prescriber's  attention  before 
compounding  such  prescriptions. — American  Journal  of  Pharmaci/^ 
1871,  vol.  xliii.  891. 

Where  the  top  of  the  prescription  counter  is  hardly  large  enough 
for  all  purposes,  it  may  be  extended  by  a  lid  upon  hinges,  which 
shuts  away  wlien  out  of  use  (shown  in  Fig.  86,  at  the  right-hand 
end),  and  when  powders  are  to  be  folded,  may  be  raised  or  let  down 
according  to  its  position,  and  is  then  clean  and  ready.  In  the 
store  of  my  friend  James  T.  Shinn,  of  Philadelphia,  there  is  such 
an  arrangement,  which  renders  available  a  space  along-side  of  the 
prescription  counter  and  over  the  steps  leading  into  the  cellar.  If 
a  slide  immediately  under  the  top  of  the  counter  is  appropriated  to 
folding  powders,  as  in  Fig.  36,  it  is  apt  to  be  dniwn  out  nnd  used 
iDcantiously  for  other  purj.ioses,and  so  becomes  bruised  and  soiled  ; 


38 


ARttASGEMKNT    OF    DISPBNSINQ    STORE. 


while  tliie  is  of  liglit  material  and  at  an  elevation  above  the  level 
of  the  counter-top.  In  the  same  store  there  is  a  eimple  and  satis- 
factory method  of  keeping  cerates  and  ointments,  in  a  convenient 
and  accessible  position,  ani  at  nearly  the  same  temperature  through- 
out the  year.  On  the  line  of  the  steja  leading  into  the  cellar,  a 
drawer  is  inserted  horizontally,  just  lielow  the  floor,  in  which  the 
ointments  are  arranged  in  flat-top  jars.  To  reach  them  one  has  to 
descend  about  half  way  down  tlie  steps  and  pull  out  the  drawer, 
when  the  required  jar  is  readily  removed.  This,  thou£;h  a  very 
cheap  device  and  very  economical  of  sjiace,  is  less  convenient  to  use 
than  a  dumb-waiter  or  elevator  set  into  a  closet,  on  which  the  oint- 
ments and  very  fermentable  syrups  are  let  dowu  into  the  cellar  and 
drawn  up  when  required. 

The  working  counter  may  be  located  in  the  back  part  of  the 
store,  or  where  the  establishment  is  large  enough  to  employ  sepa- 
i-ate  hands  in  the  manufacturing  department,  it  may  be  in  a  separate 
liiborafory  or  in  the  cellar. 

It  is  to  be  used  for  TOrcolationa,  filtrationa,  evapffrations,  and 
small  distillations,  besides  the  making  of  syrups,  spreading  of 
])lasters,  and  moulding  of  suppositories  and  other  minor  o{jeratione, 
when  they  are  on  too  large  a  scale  for  the  prescription  counter. 

It  should  beimmediately  contiguous  to  thegasand  water  supply, 
and  to  the  sink;  the  top  should  be  made  of  hard  wood  or  oiled 
slate  or  eoapstone,  and  have  an  inclination  towards  the  sink.  The 
top  should  project  sufficiently  to  prevent  liquids  spilled  on  it  from 
running  into  any  drawer  or  receptacle  beneath  ;  and  to  more  ettec- 
tually  secure  this  object,  a  groove,  three-eighths  of  an  inch  wide 
and  one-fourth  of  an  inch  deep,  should  be  made  around  the  entire 
top  half  an  inch  from  the  edge. 

The  best  use  to  make  of  the  room  under  the  top  of  this  counter 
is  to  fix  shelves  at  such  distances  apart  as  will  accommodate  the 


Fig.  40. 


Work  log  eouolei 


difierent  utensils  required  to  be  used  in  the  processes  conducted  at 
this  part  of  the  store;  the  dimensions  of  the  counter  will  be  limited 
to  the  space  to  be  occupied ;  when  it  is  ample,  and  some  of  the 
operations,  as  making  of  syrups  and  fluid  extracts,  require  heavy 


apiJoratuB,  the  counter  bIiouM  be  3  feet  6  inches  wide,  and  one  part 
of  it  uot  more  than  2  feet  high. 

Fig.  40  shows  a  working  counter  drawn  to  a  scale  of  a  quarter 
of  an  inch  to  a  foot.  It  will  be  seen  that  tlie  space  under  the  top 
is  left  open  to  accommodate  the  apparatus,  measures,  funnels,  etc., 
required  as  above  suggested. 

This  counter  ahould,  if  possible,  be  placed  near  a  flue,  in  front  of 
which  a  furnace  is  constructed  with  a  closet  at  one  side  in  the  brick- 
work and  communicating  with  the  flue,  so  that  all  offensive  vapora 
and  gases  may  be  carried  otf  without  annoyance  to  tliose  in  tlie 
a|Mrtment. 

Having  noted  the  general  features  which  should  characterize  the 
disjiensing  apartment  of  a  pharmacist's  eetsblisliment,  it  eeems  ap- 
jiropriate  that  we  should  now  describe  those  implements  which  are 
ID  constant  use  in  the  daily  routine  of  business. 

Scales. — The  scales  should  be  two  in  number:  The  Prescription 
scales,  suitable  for  weighing  one  drachm  and  under,  and  the  Dis- 
pensing scales,  for  weighing  two  drachms  and  upwards. 

There  are  different  varieties  of  prescription  scales;  the  most  ap- 
proved is  tliat  with  an  upright  pillar,  into  the  top  of  which  is  set  a 
fulcrum,  containing  planes  of  hard  steel,  on  which  rest  knife  edges 
of  the  same  material,  placed  just  above  the  centre  of  gravity  of  the 
beam.  Such  scales  are  usually  made  of  brass;  tlie  beam  and  scale- 
dishes  are,  however,  sometimes  made  of  silver.     They  vary  in  price 

Fig.  41. 


according  to  their  material  and  workmanship,  from  ten  to  thirty  dol- 
lars. To  prevent  injury  from  dust  and  the  corrosive  vapors  which 
are  frequently  emitted  from  various  substances  in  tlie  store,  an  appro- 
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priate  case  is  necessary;  but  the  chief  sources  of  injury  to  which  a 
delicate  balance  is  liable  are  the  jarring  motion  of  the  building, 
which,  by  its  constant  action  on  the  knife-edges,  tends  to  dull  them; 
the  dust  and  vapors  of  the  apartment ;  and,  most  of  all,  the  rough 
usage  they  receive  from  those  who  attemp>t  to  clean  them.  Most 
of  these  causes  can  be  removed  by  a  proper  arrangement  of  the 
balance  and  its  case. 

Fig.  41  (front  and  side  view)  represents  the  frame  of  the  case, 
with  a  door  which  slides  upward  in  a  groove  in  front ;  a  brass  plate 
is  supported  in  grooves  cut  in  each  side  of  the  case,  reaching  from 
the  back  of  the  case  to  three-eighths  of  an  inch  of  the  front;  a  glass 
plate  is  fastened  in  perpendicular  grooves,  and  extends  from  the 
under  side  of  the  top  of  the  case  to  the  lower  edge  of  the  brass 
plate  which  rests  close  against  it;  these  make  a  separation  of  the 
upper  part  of  the  case  from  the  lower;  in  the  centre  of  the  brass 
plate  a  hole  is  drilled  sufficiently  large  to  permit  the  lifting-rod, 
which  raises  the  beam  and  its  fulcrum,  to  move  steadily  but  freely; 
directly  under  the  knife-edges  at  each  end  of  the  beam  a  hole  is 
drilled  large  enousjh  to  permit  the  free  passas^e  of  the  rods  attached 
to  the  stirrups  ana  hooks  which  rest  on  the  fenife-edges.  It  will  be 
readily  seen  that  dust  or  flies  will  be  effectually  prevented  from 
coming  in  contact  with  the  beam,  and  the  only  parts  requiring  fre- 
quent cleaning  will  be  the  stirrups  and  dishes  which  hang  in  the 

Fig.  42. 


Prescription  scale  without  stuDdard. 

lower  part  of  the  case.  A  number  of  small  drawers  are  provided, 
suitable  for  keeping  the  weights,  paj^ers  for  prescription  i)Owder8, 
small  spatulas,  and  other  utensils  required  about  the  balance. 
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It  is  well  to  try  the  accuracy  of  the  scales  occasionally,  as  well  by 
weighing  exceedingly  small  quantities  upon  them  when  balanced 
by  heavy  weights,  as  by  using  two  weights  known  to  be  equal  and 
changing  them  to  the  opposite  sides  of  the  beam;  this  will  show, 
at  once,  if  there  be  the  least  deflection  in  either  arm  of  the  beam. 

Owing  to  the  comparative  expensiveness  of  these  scales,  another 
kind  is  more  generally  purchased  by  physicians,  in  which  the  up- 
right pillar  is  omitteci.  These  are  imported  from  England,  France, 
or  Germany;  they  come  in  boxes  of  wood  or  tin,  and  have  the 
advantage  of  being  much  more  portable.  The  best  are  made  in 
England,  and  have  steel  beams.  The  German  variety  is  usually 
imi)orted  from  Nuremberg,  and  this  is  very  inferior,  and,  indeed, 
frequently  worthless.  The  physician  who  administers  strychnia, 
veratria,  or  morphia  may  as  well  judge  of  the  quantity  by  the  eye 
as  by  the  use  of  a  pair  of  common  German  scales,  which  frequently 
fail  to  indicate  it  within  half  a  grain  or  even  a  grain. 

Fig.  42  exhibits  the  best  form  of  prescription  scale  without 
upright  pillar,  as  held  when  in  use.  The  knife  edges  at  the  ends 
of  the  fa^m  are  of  steel,  inclosed;  the  movement  at  the  fulcrum  is 
free;  and  the  scales  are  suflSciently  accurate  for  ordinary  purposes. 

A  cheap  form  has  the  ends  of  the  beam  open,  and  the  cords 
attached  to  the  plates  secured  to  a  little 
hook,  which  is  slipped  on  to  the  curved  Fig.  43. 

ends,  and  readily  movable ;  this  arrange- 
ment is  shown  in  Fig.  43.    It  is  not  gene-  H 
rally  so  accurate  as  one  witli  closed  ends 
to  the  beam. 

Fig.  44  shows  the  new  scales  intro- 
duced for  use  in  the  army  by  Troemner, 
of  Philadelphia.     The  upright,  which  is 

of  brass,  stands  ujK)n  a  box  to  which  it  is  secured  by  a  screw;  the 
beam  is  of  steel,  seven  inches  long,  and  moves  in  a  central  fulcrum 


Fig.  44. 


Troemner*8  army  tealei. 
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containing  the  knife  edges.  As  it  is  necessary  that  the  apparatus 
Bhould  be  put  away  in  travelling  from  place  to  place,  the  box  is 
furnished  with  a  drawer  into  which  it  fits  compactly.  The  upright 
being  unscrewed,  the  fulcrum  lifted  out,  the  beam  unshipped,  and 
the  plates  with  their  hanging  attachnieuts  detached,  the  whole  can 
he  stowed  away,  with  the  weights,  in  the  drawer.  Aathe  diameter 
of  the  plates  would  interfere  witb  this,  they  are  fitted  with  a  hinge, 
which  enables  tbem  to  be  bent  in  a  line  with  their  wire  supports, 
as  shown  in  the  figure;  in  this  position  they  occupy  but  little  space. 

Both  in  convenience  of  arrangement  and  in  economy,  this  scale  is 
a  great  improvement  on  those  heretofore  supplied  to  physicians, 
and  will,  no  doubt,  be  sold,  when  the  Government  demand  abut«a, 
at  a  price  placing  it  within  the  reach  of  all. 

Fig.  45  represents  a  kinds  of  scale  for  weighing  ounces,  which 
are  selected  on  account  of  cheapness.  These  are  manufactured  of 
iron,  varnished  to  protect  them  from  rust,  with  a  movable  tin  pan 
or  ecoop,  and  a  platform  arrangement  of  the  beam.    The  iuetaucea 

Fig.  45. 


are  rare  in  which  the  country  practitioner  purchases  any  scales 
except  a  small  pair  for  prescription  purposes,  and  these  have  been 
introduced  rather  as  an  improvement  on  the  frequent  practice  of 
guessing  at  quantity  than  as  representing  the  best  arrangement  for 
accuracy. 

Large  upright  scalea  on  the  plan  of  those  shown  in  Fig.  41  are 
perhaps  most  suitable  to  the  purposes  of  the  physician  and  phar- 
macist, though  they  are  now  less  in  use  than  formerly. 

The  best  kind  of  platform  balance  for  the  dispensing  counter  is 
Beranger's  ixjiidulum  scale,  which  is  imported  from  France,  The 
bearings,  which  are  complex,  are  protected  from  dust  and  corrosion, 
and  hisure  great  freedom  of  motion  and  consequent  accuracy,  com- 
bined with  sufficient  strength  for  considerable  weights. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself, 
away  from  the  jarring  occasioned  by  the  ordinary  manipulations 
of  the  shop.  It  should  be  adjacent  to  the  paper  drawers,  and  should 
have  room  on  it  for  both  sets  of  weights. 
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Weights,  although  sometinies  made  in  this  country,  are  usually 
imported,  of  the  smaller  kinds,  with  the  box  scaleft.  Those  for  ten 
grains  and  upwards  are  made  of  brass  cut  into  squares,  and  marked 
with  the  officinal  signs  for  denoting  the  different  denominations  of 
weight.  Those  for  six  grains  and  under  are  of  sheet  brass  cut  into 
squares,  and  variously  marked  with  the  number  of  grains,  as  shown 
in  Figs,  46,  47,  and  48. 

Fig.  46.         Fig.  47.        Fig.  48. 
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Weights  of  sheet  brass. 

The  inexperienced  are  liable  to  error  in  using  these  small  weights, 
from  the  fact  that  they  frequently  have,  besides  the  marks  denoting 
the  number  of  grains,  a  stamp  placed  on  them  by  the  manufacturer, 
which  i8  the  German  siffn  corresponding  with  our  gr.  {grand). 
(See  Fig.  47.)  This  is  liable  to  be  counted  with  the  other  indenta- 
tions, and  to  add  one  to  the  actual  number  of  grains;  a  two-grain 
weight  is  liable  to  be  taken  for  a  three-grain,  a  three-grain  to  be 
usea  instead  of  a  four,  and  so  on.  Close  observation,  however,  will 
exhibit  a  decided  difference  between  the  two  kinds  of  indentations. 

The  mode  of  niarking  shown  in  Fig.  46  is  more  liable  to  error 
than  the  others,  especially  when 

the  weights  become  soiled  and  Fig.  49. 

a  little  corroded  by  use. 

The  best  form  of  weights  of 
the  smaller  denominations  for 
the  use  of  the  pharmacist  is  re- 
presented in  Fig.  49.  They  are 
made  of  aluminium  wire;  the 
shape  indicates  tlie  relative 
number  of  grains  in  each  weight ;  the  half-grain,  being  made  of 
much  thinner  wire,  is  not  liable  to  be  mistaken  for  the  one-grain. 

Within  a  few  years  past  a  description  of  weights  from  5ij  to  9ss 
has  become  common  in  our  market,  quite  preferable  to  the  German 
square  weiglits  of  the  same  denomina- 
tions. These  are  round,  or  eight-sided, 
stamped  out  of  brass  plates,  with  very 
distinct  inscriptions,  as  shown  in  Figs. 
50  and  51.  They  are  imported  from 
England,  being  the  manufacture  of 
W.  and  T.  Avery,  of  Birmingham. 

Some  trials  made  with  common  Ger- 
man weights  convince  me  that  few  of 
those  commonly  met  with  are  even 
nsaooably  accurate ;  a  3j  weight  was  found  to  weigh  as  high  as 


Aluminium  grain  weights. 


Fig.  60. 


Fig.  51. 


ATei7*s  weights. 


i 
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69.8  grains,  and  a  gr.  vj  weight  weighed  6.75  grains:  others 
approximated  more  nearly ;  a  Sss  weighed  30.25  grains,  a  3j  60.1 
grains,  a  Bss  10.1  grains,  a  3ij  120.5  grains,  etc.,  while  none  of 
Avery's  that  were  tried  varied  more  than  ^'^  grain  from  their 
nominal  weight.  This  inaccuracy  may  be  partially  due  to  care- 
lessness and  partially  to  the  fact  that  the  apothecaries'  weights  of 
the  different  German  States,  though  bearing  the  same  names  and 
divided  like  our  own,  have  different  values,  as  shown  in  the  sequel. 

The  larger  apothecaries'  weights,  now  superseded  by  the  British 
Pharmacopoia,  but  continued  in  use  by  that  of  the  United  States, 
are  almost  invariably  in  the  shape  of  cups,  fitting  into  each  other ; 
the  two  inmost  ones  generally  represent  each  two  drachms,  the 
next  a  half-ounce,  the  next  an  ounce,  and  so  on  up  to  sixteen  ounces, 
in  the  larger  nests.  Itfow,  as  each  cup  represents  a  certain  weight 
by  itself,  and  as  each  is  double  that  outside  of  it,  excepting  the 
two  smallest,  which  are  equal,  the  sum  of  any  nest  will  be  equal  to 
that  of  any  weight  into  which  it  fits;  thus,  the  3xvj  weight  will 
bahmce  the  nest  within  it,  which  consists  of  an  eight-ounce,  a  four- 
ounce,  a  two-ounce,  a  one-ounce,  a  half-ounce,  and  two-quarter 
ounces,  and  the  entire  nest  will  weigh  thirty-two  ounces. 

This  arrangement  of  weights,  though  very  compact  and  conve- 
nient, and  furnishing  a  prominent  distinction  between  the  apothe- 
caries' and  ordinary  commercial  weights,  is  more  expensive  than 
might  be  desired,  considering  the  utility  to  the  apothecary  and 
physician  of  having  a  good  supply  of  such  important  implements 
of  his  art. 

The  physician  about  commencing  practice  in  the  country,  and 
desirous  of  economizing  in  this  department  of  his  outfit,  may  pro- 
cure sets  of  these  weights  ascending  as  high  as  four 
Fig.  52.         ounces  (Fig.  52),  the  nest  weighing  eight  ounces. 
They  will  be  found  to  answer  his  purj)08e  in  prepar- 
ing tinctures,  syrups,  etc.,  in  small  quantities;  and 
in  dispensing  the  vegetable  medicines  for  infusions; 
Nest  of  Apothe-     and  in  his  weighing  operations  generally,  less  disad- 
oaries'  weights,     vantage  would  flow  from  the  exclusive  use  of  apothe- 
caries than  of  avoirdupois  weights.     The  subject  of 
weights  and  measures  is  more  fully  presented  in  the  next  chapter, 
where  drawings  will  also  be  found  of  the  other  kinds  of  weights  in 
use. 

Measures. — As  liquid  substances  are  generally  dispensed  by 
measure  rather  than  by  weight,  and  as  the  Pharmacoj»oeia  directs 
the  use  of  the  oflScinal  standard  of  measurement  in  preparations 
containing  liquids,  with  but  few  exceptions,  one  or  more  graduated 
measures  are  necessarily  embraced  in  the  physician's  outfit.  A 
convenient  one  for  dispensing  operations  is  either  a  four  or  eight 
ounce  conical  measure,  such  as  is  shown  in  Fig.  53.  These  are  of 
flint  or  of  green  glns^,  and  are  graduated  down  to  one  fluidrachm 
or  half  a  drachm,  which  are  the  lowest  denominations  we  gener- 
ally wish  to  measure,  and  they  can  be  filled  several  times  in  sue- 
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Fig.  53. 


Fig.  54. 


Oraduated  meaaure. 


Medicine  chest 
measure. 


Fig.  55. 


cession  when  it   is  desirable  to 
measure  a  pint  or  a  quart. 

In  selecting  a  measure,  the  chief 
points  to  be  observed  are,  to  have 
a  good  lip  for  pouring  the  liquids 
from,  and  clear  and  distinct  marks 
both  on  thefluidrachm  and  fluid- 
ounce  columns ;  the  glass  should 
not  be  very  thick,  as,  by  refract- 
ing the  light,  it  interferes  with 
accuracy  in  the  measurement  of 
8mall  quantities.  Large  mea- 
sures, which  are  not  to  be  used 
for  quantities  under  an  ounce, 
may  be  appropriatelv  made  of 
the  form  shown  in  Fig.  54.  One-ounce  graduates  of  this  descrlp)- 
tion  are  sometimes  made  for  medicine  chests  or  eaddle-bags  where 
great  economy  of  space  is  nccessaiy,  but  they  are  too  inaccurate  for 
satisfactory  use. 

Fig.  55  represents  a  form  of  graduated  measure  in  use  among 
German  pharmacists,  which  has  the  advantage  of  great  exactness 
in  consequence  of  its  narrow  diameter,  thus  render- 
ing the  vessel  very  desirable  for  measuring  active 
medicines. 

The  measures  ordinarily  offered  for  sale  are  so 
frequently  inaccurately  gmduated  that  they  should 
all  be  tested  before  being  em})loyed.  This  is 
best  done  by  having  a  series  of  flasks  of  the  sizes 
callable  of  containing,  in  the  bulb  and  portion 
of  the  neck,  which  must  be  of  small  calibre,  re- 
spectively one-half  fluidounce,  one  fluidounce,  four 
fluidounces,  and  eight  fluidounces;  these  flasks, 
when  carefully  counterpoised  on  a  delicate  balance, 
should  have  weighed  into  them  respectively  227.84 
grains,  455.69  grains,  1822.77  grains,  and  3645.55 
grains  of  distilled  water  at  60°  Fahr.  The  place 
to  which  the  liquid  Alls  the  measure  on  the  neck 
should  be  carefully  marked  with  a  file,  observing 
first  to  add  a  minute  drop  of  a  solution  of  bichloride  of  mercury  in 
alcohol,  which  secures  a  perfectly  level  surface  to  the  liquid.  For 
smaller  measures  we  neea  a.  tube  of  very  uniform  calibre,, of  about 
one-quarter  inch  in  diameter,  which  should  be  closed  at  one  end, 
then  counterpoised  as  before  explained ;  into  this  four  and  three- 
quarter  grains  of  distilled  water  at  60°  Fahr.,  the  nearest  approxi- 
mate weight  to  five  minims,  should  be  weighed,  and  the  place 
marked  with  a  file ;  the  same  quantity  of  water  should  again  be 
added,  and  the  level  marked.  This  should  be  repeated  until  twelve 
weighings  have  been  noted;  with  this  the  minim  measures  and 
the  amall  divisions  of  a  graduated  measure  may  be  tested. 


Qerman  graduated 


measure. 
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Hodffson'a  improvement,  which  consists  of  a  moulded  measareof 
precisely  uniform  size,  is  spoken  of  in  the  chapter  on  metrology. 

Minim  Measures, — ^For  the  division  of  a  fluidrachm,  the  minim 
measure  is  employed.  This  is  usually  an  upright  cylinder  of  glass, 
with  a  lip  at  one  extremity,  and  a  glass  pedestal  at  the  other,  and 

is  graduated  from  sixty  minims  (one  fluidrachm)  to 
Fig.  56.  five  minims.  The  kind  used  in  fitting  saddle-bags 
and  physicians'  pocket  cases  is  made  of  glass  tube 
with  or  without  a  foot,  and  does  not  occupy  more 
space  than  an  ordinary  f5ij  tube  vial.  The  incon- 
venience of  employing  a  measure  of  this  kind  has  led 
to  the  use  of  drops  in  prescription,  instead  of  minims, 
and  as  essential  oils  and  spirituous  liquids  drop  so 
differently  from  aqueous  liquids,  and  as  the  same 
liquid  drops  very  difterently  from  different  vessels, 
great  discrepancies  occur,  unless  the  disi>enser  suffi- 
ciently understands  and  observes  the  distinction. 
(See  tables  of  approximate  measurement  in  next 
chapter.) 

Minim  meaaure. 

Tin  Measures, — Tin,  but  preferably  tinned  copper, 
measures  of  half  pint,  one^pint,  or  two  pints  capacity,  will  be  found 
very  useful  to  the  dispensing  physician,  and  indispensable  to  the 
pharmacist.  They  may  be  used  for  water,  alcohol,  syrups,  and 
most  tinctures,  whenever  the  full  quantity  they  will  contain  is 
prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  inner 
surfaces  marking  the  quantities,  are  much  used  by  German  phar- 
macists, and  are  well  adapted  to  many  purj)oses,  though  rarely 
kept  by  dealers  in  chemical  wares  in  this  country. 

Mortars. — Mortars  are  necessary  in  so  many  processes  of  phar- 
macy, as  to  be  among  the  most  important  items  of  an  outfit.  I 
shall  describe  the  kinds  usually  sold,  with  their  difterent  uses, 
leaving  to  the  physician  the  choice  of  one  or  more  varieties,  accord- 
ing to  circumstances. 

Wedgewood  mortars  are  largely  manufactured  in  England,  and 
an  inferior  quality  of  similar  ware  has  been  made  in  this  country. 
They  differ  somewhat  in  their  texture,  thouffh  designed  to  have 
sufficient  pou^hness  or  grit  to  adapt  them  to  the  powdering  of  sub- 
stances by  trituration.  The  best  varieties  are  glazed  enough  to 
prevent  their  absorbing  or  becoming  permanently  stained  by  chemi- 
cals triturated  in  them,  and  yet  are  not  so  smooth  as  to  allow  sub- 
stances to  slip  about  instead  of  being  retained  under  the  pestle.  At 
least  one  good  wedgewoo<l  mortar  is  necessary.  It  should  be  of  the 
shape  indicated  in  Fig.  57,  slightly  hollow  in  the  middle  of  its  base^ 
so  that  it  will  stand  firm  during  the  process,  and  furnished  with  a 
good  lip.  The  pestle  should  be,  in  shape,  precisely  adapted  to  the 
interior  surface  of  the  mortar;  neither  flattened  nor  pointed  at  its 


lower  extremity.    As  the  larger  sized  pestles  alwnye  coneiat  of  two 
pieces,  a  wocxlen   handle,  and  the  rounded  portion  which  is  of 
wedgewood  ware,  care  should  be  taken  to  have  the  connection  he- 
Fig.  57. 


tween  them,  which  is  nnacle  with  cement,  perfectly  tight.  When 
they  become  loosened,  tliey  may  be  secured  by  a  cement  made  of 
resin,  two  parts;  yellow  wax,  one  part;  and  Spanish  brown,  three 
parts;  melted  together  by  heat. 

For  the  purpose  of  solution,  a  ■porcelain  mortar  is  convenient ;  such 
are  frequently  more  shallow  than  the  wedgewood  viuiety.    They 


Fig.  68. 


Fig.  59. 


porcelain  mortar. 


■re  perfectly  smooth  and  highly  glazed,  and  are  not  liable  to  be 
•tained  by  chemical  subetanoes  dissolved  in  them.  They  will  also 
be  found  coDvenient  in  preparing  such  ointments  and  cerates  as 
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Fig.  CO. 


uire  to  be  introduced  into  a  mortar,  lieiug  more  readily  cleaiii 

111  wedgewood  ware.     The  one  shown  in  Fig.  58  has  a  poatli 

iie  same  material.     Fig.  59  represents  a  French  porcelain  morl 

I  adapted  to  many  purposes,  as  making  eniulsionfi;  the  pestle, 

though  having  a  handle  of  hard  wood  fitted  to  the  porcelain  part, 

requires  no  cement  to  secure   them  together;  wooden  plugs  are 

fitted  into  holes  iu  the  porcelain  and  wood,  which  render  the  con- 

^.jiection  secure. 

(J^lass  mortars  are  frequently  found  in  the  office  of  the  physician, 
Atid  tlie  shop  of  the  apothecary.  They  are  too  soft  for  use  in  re- 
ducing hard  Bubstauces  to  powder, 
but  arc  adapted  to  forming  aolutiona 
of  readily  soluble  materials,  and  to 
use  in  making  ointments.  The  Btnall 
sizes  are  much  employed  iu  tittin?  up 
medicine-chests  and  medical  saddle- 
bags. They  are  without  doubt  the 
best  mortars  for  making  solutions  of 
the  stronger  alkaloids,  and  in  using 
them  the  best  plan  is  to  place  the 
mortar  over  a  black  surface,  as  most 
of  the  alkaloids  are  white  or  of  light 
color,  and  triturate  with  the  solvent 
until  the  solution  has  been  effected. 
The  smoothness  which  occasions 
substances  to  slip  about  under  the 
jiestle  in  manipulating  with  glaaa 
mortars,  may  be  overcome  by  grind- 
ing line  emery  and  oil  of  turjientiue 
in  them. 

For  large  oi>erntions,  as,  for  in- 
stance, in  mating  syrup  of  bitter 
alnionds,  confection  of  rosea,  or  mer- 
curial ointment,  a  marble  morlar  ie 
most  convenient ;  a  perfect  block  of 
iiiird  and  close-grained  marble  of 
requisite  size  is  cut  out  into  a  shape 
adapted  to  trituration.  The  jiestle 
is  made  of  hard  wood,  or  of  the 
same  material  tiistened  ujion  a  long 
wooden  handle,  which  may  be  pro- 
jected into  an  iron  ring  above,  se- 
cured properly  over  the  centre  of  the 
mortar,  so  that,  while  the  operator 
gives  the  requisite  grinding  motion 
to  the  lower  extremity  of  tlie  pestle, 
the  upper  is  iield  securely  in  ite 
t  is,  however,  restricted  to  substances  neither 
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Mortars  of  the  kinds  above  described  are  not  adapted  to  contus- 
ing substances,  either  with  a  view  to  obtaining  powders,  or  to  em- 
ploying them  in  a  bruised  condition.  If  used  for  this  purpose, 
they  are  very  apt  to  be  broken  on  the  first  trial. 

For  contusion,  an  iron^  brass^  or  bell-metal  mortar^  of  the  sliape 
shown  in  Fig.  59,  is  best  suited.  Unlike  mortars  for  trituration, 
these  are  somewhat  flattened  at  the  bottom,  and  the  pestles  termi- 
nate in  a  flattened  ball ;  they  are  tall  in  proportion  to  their  diame- 
ter, as  seen  in  the  drawing. 

The  lalK)rious  process  of  powdering  drugs  is  greatly  facilitated 
by  the  employment  of  mills ;  some  of  the  varieties  of  coffee  and 
Bpice  mills  met  with  in  iron  or  hardware  stores  are  exceedingly 
useful  in  the  comminution  of  vegetable  substances  for  the  prepara- 
tion of  tinctures,  infusions,  etc.,  and  even  in  their  reduction  to 
powder;  one  of  these  may  well  form  part  of  an  outfit. 

To  the  physician  who  prefiares  his  own  powders,  one  or  more 
Bteves  will  be  found  very  useful.  The  most  permanent  and  desira- 
ble kind  is  that  made  of  wire-gauze,  though  hair  and  bolting-cloth 
sieves  are  somewhat  less  costly;  the  latter  answer  very  well  if  kept 
clear  of  moths.  A  sieve  with  a  covering  at  top  and  bottom  is  pre- 
ferable; these  coverings  should  be  made  of  leather,  secured  by 
hoope  rather  than  of  wood,  which  is  liable  to  warp  and  crack. 

Wire  sieves  are  numbered  by  the  manufacturers  with  reference 
to  the  number  of  wires  in  the  linear  inch,  and  the  most  desirable 
sizes,  with  reference  to  the  preparation  of  tincture  and  infusions, 
are  Noe.  20,  40,  50,  and  60.  For  separating  powders  to  be  taken 
in  substance,  the  very  finest  sieves,  as  high  as  No.  80,  are  most 
desirable. 

Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel 
spatula,  or  palette  knife,  shown  in  Fig.  63,  is,  ]>erhaps,  best  adapted 
to  the  general  purposes  of  dispensing.  In  selecting  them,  cure 
should  be  taken  to  have  one  very  flexiole,  and  another  quite  stiff,. 
while,  of  course,  they  should  be  of  two  or  more  sizes.  The  balance 
handle  spatula  (Fig.  62)  is  also  useful  in  dispensing  operations,. 


Fig.  SL 


Fig.  62. 


Fig.  63. 


bein|^  generally  reserved  for  folding  powders,  and  for  other  neat 
manipulations.  It  has  the  merit  of  lying  on  the  table  or  counter 
without  the  blade  coming  in  contact  with  it,  a  convenience  when 
employed  with  pill  masses  or  ointments.  Three-inch  spatulas  may 
be  made  with  a  tapering  blade,  as  shown  in  Fig.  61,  so  as  to  allow  of 
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I  tlieir  being  introduced  into  rnther  narrow-mouthed  bottlee,  eufh  |g 
I  »re  usually  put  into  aaddle-bags  luid  medit;ine  chests, 
'      The  frequent  looeeiiiug  and  breaking  of  tlie  handles  of    spatulqj 
have  led  to  an  improvement  in  titcir  manufacture,  which  consist 
of  riveting  the  pieces  of  which  tiie  handle  is  made  on  to  a  piece  a 
Bteel  which   is  a  «>iitinuation  of  the  blade;  theBe  are  hy  far  tb 
most  dumble  spatulas  that  can  Lie  had. 
I       When  Bpatuiaa  are  broken,  the  remainder  is  often  converted  into 
\  a  moat  serviceable  instrument  by  grinding  off  the  broken  end  to 
I  the  shape  of  the  original  end  of  the  BiNiliila,     This  is  very  useful 
I  for  manipulating  with  very  firm  cxtnictH,  etc.     For  further  rej 
I  marks  see  paper  on  this  eubjeet  iu  Proceedings  of  Amer.  Pharm.  AsaijM 
I  dation  for  I860,  p.  242.  fl 

Spatulas  of  glass,  ivory,  and  bona  are  eoraetimee,  though  rarelT'i* 
employe<I.     They  are  useful   iu  manipulating  with   cori-oaive  fiul>- 
Btancos  which  would  act  upon  steel,  and  the  latter  is  eapecially 
adapted  to  raaniputatious  with  ointment  of  nitrate  of  mercury,  and 
certain  other  oiutments,  though  well  replaced  by  an  easily  prepared! 
I  wooden  utensil. 

,  A  pill  tile  (Fig.  64),  made  of  porcelain  or  queensware,  is  usefnl  i 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  varioa 
sizes,  and  are  sometimes  graduated,  as  seen  in  tite  drawing,^ 
facilitate  the  division  of  masses  into  twelve  or  twenty-four  pills. 

Fig.  66. 


■ 

■  > 

^ 

Wooden  pUI  mtshlne 


Fig.  65  shows  a  little  implement  adapted  to  rolling  a  pill  mass 
on  the  tile  or  pill  machine  ;  it  is  made  of  wood,  and  furnished  at  a 
veiT  inconsiderable  cost. 

The  division  of  pill  masiies.  is  best  .accamplishEd  by  the  use  of 
the  machine  showji  rh  Fjgs,;66  and  OT|-":lTiese:may  be  made  of 
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»oodorof  hrnBg,  and  ada)>ted  to  sizes  of  pills,  and  to  making  one 
oitwo  or  more  dnzeii  jiilla  at  one  time.  In  selecting  them,  care 
^ould  be  taken  that  they  have  been  so  manufactui-ed  as  to  cut  the 
maa  with  preciaion,  whichever  way  the  roller  is  applied ;  most  of 


Fig.  67. 


ffi"*  lieretofore  nmiiiifjictured  have  been  defective  in  thia  respect. 
Tliose  nmnufueturod  by  Wurtz,  of  Pliiladeljiliin,  are  the  most  jier- 
frct  I  have  seen.  The  mode  of  using  the  machine  ia  described  iii 
(lie  chapter  on  Diajiensing  Medicines. 

A  pill  machine  patented  by  Mr.  Wilson  clainiB  to  be  an  improve- 
ment, by  enabling  the  operator  to  nmkc  pilk  of  varinus  eizes  by 
elcrating  the  guides  at  the  aides  of  tlio  machine,  thna  forming  a 
ihivker  or  thinuer  cylinder,  out  of  wliicb  to  make  the  pills;  the 
defect  in  the  machine  ia,  that,  while  the  cylinder  of  mass  varies, 
(here  is  no  oorrespondent  variation  in  tlie  size  of  the  cutting  plates; 
as  nne-fonrth  inch  cutters  re<|uire  a  cylinder  of  mass  one-fiftli  of  an 
inch  in  diameter,  bo  nmat  any  change  In  the  size  of  the  moss  bo 
Bcomnpanied  with  a  correeponding  change  in  the  cutters. 

The  funnel,  sometimes  called  tunnel,  ia  an  article  of  every-day 
n*»  in  !h«  diai-cnsing  shop  or  office,  aa  well  as  in 
the  I»boratory.     A  jwircelain  or  wedgewood  fun-  Fig.  08. 

nel  M  nprosenteil  bj-  Fig.  08.  The  sides  should 
be  Btraigiit,  nml  at  an  angle  of  60°  to  each  other. 
The  tiiDe  should  be  amallest  at  its  lowest  ex- 
tremilr,  and  should  have  one  or  more  grooves 
ntion  it«  outer  surface,  to  allow  of  the  egi-ews  of 
mr  from  a  bottle,  into  the  month  of  which  it  ia 
fittvd.  Funnels  which  are  groovetl  on  their  inner 
■nrfac*  are  generally  preferred  for  filtration,  as 
allowing  a  more  ready  downward  passage  of  the 
litjnid,  eRpecially  when  the  plain  lilter  is  em- 
j     rJoyed.     They  may  be  made  of  glass,  jjorcelain, 

Bcftio  or queensware,  vulcanized  ruhiier,and  tin;     TheporreUio  laomi. 
thnsc  of  j^Iass  are  generally  furnished  physicians 
in  tboir  outfits;  but  the  f>orcelain  variety  is  far  less  liable  to  break- 
age^ asd  is  equally  cleatdy. 
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Fij;.  ()0. 


Improv(*(l  glAia 
funnel. 


A  very  8ira])le  but  useful  improvement  in  glass  funnels  has  been 
made  of  late  years  by  grinding  the  smaller  end  of  the  neck  off  to  an 

angle,  as  represented  in  Fig.  69.  The  liquid  follows 
the  neck  to  the  lowest  point,  and  does  not  have  the 
tendency  to  flow  back  and  close  the  sjmce  between 
the  bottle  neck  and  the  tube  of  the  funnel.  For  fil- 
tering volatile  liquids  the  upper  edge  of  the  funnel 
should  be  ground  to  a  level  surface  by  rubbing  on  a 
flat  stone  with  some  fine  emery  ;  this  renders  a  piece 
of  plate  glass  a  tight  cover  when  placed  pro{>erly 
over  it. 

Gutta-percha  or  vulcanized  rubber  has  the  advantage  of  light- 
ness and  durability,  and,  not  being  aftected  by  acids,  leaves  nothing 
to  desire  for  the  manufacture  of  a  permanent  funnel. 

The  displacement  apparatus  recommended  in  the  previous  editions 
of  this  work  as  almost  indispensable  to  the  pharmacist  and  physi- 
cian, may  bo  well  replaced  by  a  funnel  in  almost  every  small 
operation.  For  details  of  the  mode  of  preparing  displacement 
tubes  extemporaneously  and  managing  the  process,  see  the  chapter 
on  Displacement  or  Percolation. 

One  or  more  evaporating  dishes  of  Berlin  or  fine  porcelain  ware, 
and  a  porcelain  cup  (Fig.  71),  will  be  found' convenient  in  the  pre- 


Fiir.  70. 


Fig.  71. 


Fig.  72. 


Evaporating  dish. 


Porcelain  cup. 


OapHulc. 


paration  of  many  of  the  galenical  and  most  of  the  chemical  prepa- 
rations appropriate  to  the  office  or  shop.  These  dishes  are  of 
difterent  prices  according  to  quality,  and  range  from  the  two 
gallon  to  the  one  fluidounce  size. 

The  flask  (Fig.  73)  is  a  cheap  and  convenient  implement  for 
small  operations  requiring  heat,  and  especially  for  forming  solutions 


Fig.  73. 


Fig.  74. 


of  saline  ingredients. 

The  tripod  (Fig.  74),  or  a  retort  stand, 
sold  by  dealers  in  apparatus,  should  not 
be  forgotten,  as  being  necessary  to  the 
convenient  use  of  the  foregoing. 


Vials. — The  physician's  outfit  usually 

contains  from  half  a  gross  to  a  gross  of 

[►rescription  vials,  varying  in  size  from 

Flask.  Tripod.         i.^^iij  to  f.^ss.     As  morc  of  the  smaller 

sizes  are  used  than  of  the  others,  it  is 
desirable  to  have  about  the  following  proportions  in  a  gross:  One 
doz.  fSviij,  one  doz.  fSvj,  two  doz.  fSiv,  three  doz.  fSij,  three  doz. 


VIALS. 
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f^,  two  doz,  fSss,  tliough  usually  a  larger  number  of  the  two 
eiualler  sizes  are  introduced  at  the  exjHinse  of  the  three  largest 
sires.  Several  of  the  larger  sizes  should  have  wide  mouths,  for 
convenience  in  bottling  solid  substances,  and  also  to  adapt  to  the 
displacement  apparatus. 

A  few  vials  of  half  drachm,  one  drachm,  and  two  drachms  capa- 
city are  very  desirable  for  articles  dispensed  in  these  small  quanti- 
ties. Vials  in  commerce  are  classified  as  flint,  German  flint,  and 
green  glass;  as  fluted  and  plain;  and  as  long  and  short.  Flint 
vials  are  considerably  more  expensive  than  the  green ;  though  they 
are  far  more  elegant  for  prescription  purposes.  They  are  generally 
made  in  a  mould.  Of  the  fluted  vials,  the  long  (Fig.  75)  are  the 
most  convenient  for  ordinary  purposes;  they  admit  of  a  larger 
label  being  [yasted  on  them,  which  is  sometimes  desirable  in  case 
of  prescriptions,  and  they  are  more  convenient  for  medicines  that 
are  to  be  administered  by  drops. 

Fig.  76  represents  a  short  fluted  vial  of  the  same  size,  and  having 
a  wide  mouth,  adapting  it  to  solid  substances.     Fig.  77  is  a  flint 


Fig.  75. 


Fig.  7G. 


Fig.  77. 

IK 


Fluted  long  prescription  vial, 
of  flint  glaM. 


Wide-mouthed  flint 
fluted  Tial. 


Plain  prescription  vial, 
of  flint  glass. 


vial,  now  very  much  in  vogue,  intermediate  between  the  two  pre- 
ceding in  height,  and  without  the  fluted  surface;  these  are  apt  to 
show  a  crease  down  their  whole  length,  at  the  point  where  the  two 
halves  of  the  mould  in  which  they  are  made  come  together  in 
shutting  it,  a  common  feature  in  all  bottles  made  in  moulds  which 
open  and  shut  by  what  may  be  called  a.lateral  suture.  Figs.  78, 
79,  and  80  represent  vials  blown  without  a  mould,  or  in  an  open 
clay  mould,  and  finished  by  hand.  These  have  a  handsomer  and 
smoother  surface,  though  less  regular  and  uniform  in  shape,  as  here 
the  shape  depends  on  the  skill  of  the  finisher,  not  on  the  construc- 
tion of  his  tools.  German  flint  vials  are  intermediate  in  price 
between  those  of  flint  and  common  green  glass.  They  are  very  well 
adapted  to  ordinary  dispensing  purposes,  and,  as  made  by  our  best 
manufacturers,  leave  little  to  desire. 

The  shape  of  the  lip  is  one  of  the  most  important  considerations 
in  the  selection  of  vials ;  if  the  lip  is  too  narn>w  or  rounded,  a  con- 
stant source  of  annoyance  will  occur  from  the  liquid  trickling  down 
the  neck  and  sides  of  the  vial  after  pouring  from  it,  and  it  will  be 
impossible  to  drop  from  it  at  all.  Figs.  79  and  80  represent  the 
old-fashioned  cheap  green  glass  blown  vials;  the  vial  shown  in 
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Fig.  79  has  the  disadvantage  of  not  standing  up,  and  is  nsnally 
suspended  by  a  string.  Those  who  have  the  Proceedings  of  the 
American  Pharmaceutical  Association  at  hand  (vols.  xvii.  355 ;  xx. 
90)  will  find  several  papers  ujx)n  glassware,  which  will  give  infor- 
mation upon  this  whole  subject. 


Fig.  78. 


Fig.  79. 


Fig.  80. 


A 


u 


/v 


Plain  German  flint  viaL 


Old-fashioaed  long 
green  vial. 


Short  prescription  rial, 
green  glau. 


Fin.  81. 


A  few  colored  vials  may  be  advantageously  introduced  into  an 
outfit  for  use  in  dispensing  solutions  of  nitrate  of  silver,  or  other 
solutions  decomposable  by  light.  Some  ])harmacist8  adopt  the 
plan  of  dispensing  poisonous  {)reparation8  and  liquids,  designed  for 
external  use,  in  vials  of  peculiar  shapes  or  colors,  for  the  sake  of 
distinction.  The  disadvantages  of  any  attempt  to  substitute  pre- 
cautions of  this  kind,  for  that  constant  vigilance  in  regard  to  medi- 
cines which  is  the  only  safeguard  of  the  public,  must  Save  occurred 
to  every  person  of  experience. 

Corks. — These  are  exceedingly  variable  in  quality;  the  softest 
and  most  perfectly  shaped  varieties,  though  expensive,  are  so  far 

preferable  for  use  as  to  make  them  cheaper  in  the 
end.  Tapering  or  "homoeopathic"  corks  possess 
the  advantage  of  being  fitted  to  vials  of  various 
sized  necks  with  great  facility,  and  if  sufficiently 
"  velvety,"  will  bear  thrusting  tightly  and  securely 
into  their  place.  These  remarks  are  equally  true 
of  the  larger  sizes,  called  bottle  corks ;  of  these  we 
have  pint  corks,  quart  corks,  demijohn  corks,  and 
flat  or  pot  corks,  the  last  being  used  chiefly  for  wide- 
mouth  packing  bottles  and  earthen  jars.  There  ia 
a  variety  called  "citrate  corks,"  introduced  since  the  invention  of 
citrate  of  magnesia  solution,  very  uniform  in  size  and  quality,  and 
an  improvement  on  the  ordinary  pint  corks.  It  is  well  to  be  sup- 
plied with  a  few  of  these,  though  vial  corks  constitute  by  far  the 
largest  proj>ortion  of  the  number  required. 

Among  the  numerous  gum-elastic  implements  which  have  come 
into  use  within  a  few  years  are  suitably  shaped  stoppers,  adapted 
to  bottles  of  various  sizes.  These  are  not  liable  to  the  same  objec- 
tions which  apply  to  corks;  they  are  not  acted  upon  by  the  strong 
acids  or  alkalies  nor  by  iodine.     They  are,  however,  comparatively 


Tapering  and 
straight  uorlLB. 
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exj^cnsive,  and  their  surface  is  not  so  well  adapted  to  the  purpose 
as  the  soft,  velvety  surface  of  cork. 

Paper  of  diflerent  kinds  should  not  be  overlooked  in  making  up 
an  outfit.  The  most  useful  is  druggist's  white  wrapping-paper, 
which  should  be  fine  without  being  heavy  or  spongy  in  its  texture; 
it  should  not  crack  at  the  edges  when  turned  over  sharply ;  this 
paper  is  that  sold  to  printers  ordinarily ;  it  should  be  well  calendered, 
so  that  the  various  materials  will  not  adhere  to  it.  The  sizes  met 
with  in  commerce  are  medium,  about  19  x  24  inches,  and  double 
medium,  24  x  38  inches.  The  price  of  this  paper  is  generally  in 
projx)rtion  to  its  weight.  It  varies  in  the  Philadelpliia  market 
from  12J  to  20  cents  per  pound,  vairinff  with  the  quality  and 
with  the  relation  of  supply  and  demand.  For  directions  in  regard 
to  dividing  the  sheets,  for  dispensing  medicines  in  packages,  see 
chapter  on  Di8|)en8ing; 

The  kind  of  jyaper  called  flat  cap  will  be  found  very  convenient 
in  addition  to  the  above,  especially  for  putting  up  powders  in  small 
doses. 

Filtering  paper  should  be  without  color,  and  of  a  porous  texture, 
and  yet  sufliciently  firm  to  sustain  the  weight  of  the  liquid  j)laced 
upon  it.  The  market  is  now  freely  supplied  with  a  superior  article 
in  circular  sheets,  called  French  filters.  Swedish  filtering  paper  is 
the  very  best,  and  is  preferred  for  analytical  processes;  it  is,  how- 
ever, too  expensive  for  common  use  in  the  shop. 

Envelope  paper^  though  not  white,  and  hence  seldom  used  for 
ordinary  dispensing  purposes,  is  extremely  useful  as  an  outer  wrap- 
per to  trackages  requiring  additional  security. 

Fancy  jmper^  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  prac- 
tise neatness  and  elegance  in  dispensing.  Tin-foil  is  also  required 
for  covering  jars  of  ointment,  deliquescent  powders,  etc. 

Pill  Boxes. — These  are  of  three  kinds:  1st.  Pajier  pill  boxes, 
adapted  to  disj^using  pills.  2d.  Wooden  pill  boxes,  or  chip  boxes, 
made  of  shavings,  and  best  suited  for  ointments,  confections,  etc.; 
of  this  article,  a  very  beautiful  style  is  imported  from  England, 
which  commands  nearly  double  the  price  of  the  American  kind. 
The  most  perfect  chip  box  yet  produced  is  that  made  by  rolling  a 
thin  shavine  of  wood  around  a  steel  mandrel,  and  coatin©:  the  sur- 
face of  the  sliaving  with  glue;  when  this  has  set,  a  second  shaving 
is  glued  upon  the  first,  the  grain  being  reversed;  after  drying,  the 
bottom  and  top,  both  of  double  thicknesses  of  shaving  glued  to- 
gether, are  glued  into  their  places;  this  box  is  impervious  to  grease 
and  varnish,  and  will  resist  nmch  hard  handling.  3d.  Turned 
boxes,  which  have  been  recently  introduced  for  dispensing  pills,  and 
are  certainly  more  substantial  than  either  paper  or  chip  boxes. 
They  do  not,  however,  serve  so  good  a  purpose  for  ointments;  the 
bottom,  being  cut  across  the  grain  of  the  wood,  soon  becomes  satu- 
rated with  the  grease,  and  soils  everything  it  is  set  upon.     "When 
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ig.  82.  these  boxes  are  usefl  for  ointments,  tliej  Bhould 

lie  lined  with  a  gond  coating  of  glue,  |iiit  on  hot.  J 
Pill  boxes  are  liBiiftlly  sold  by  tlie  dozen  nests,  i 
wrapped  in  paper,  tiometimes  a  nest  contains  J 
three,  and  sometimes  four  boxes,  ranging  from.l 
Nfii  jiiii bu«..  ubout  an  ounce  cajMicity  to  one-fourtli  that  aiee.  I 
A  new  pattern  of  paper  pill  box,  let'enily  iutro>  I 
duced  in  the  best  pharmaceutitwi  establish raenta,  is  here  figured.  1 
It  is  made  with  a  shoulder;  the  top  and  bottom  overlap  the  etiges,  so  'i 
that  they  cannot  be  forced  in  liy  onlinary  jiresBure.  The  diameter 
being  large  in  proportion  to  the  depth,  they  are  conveniently  car- 
ried in  the  waistcoat  pocket. 

The  physician  should  provide  himself  with  a  tin  CHse,  in  the -J 
shajie  of  a  closed  cylinder,  in  which  to  carry  his  gum  catheters  and  J 
bougies,  and  another  fur  adhesive  plaster  cloth,  which  otherwise  is  | 
liable  to  become  useless  in  our  climate. 

In  severe  illness,  and  espe<^ially  after  confinement,  patients  are  j 
frequently  so  situated  us  to  be  unable  to  be  nioveil  without  great  \ 


inconvenience  and  danger,  and  a  variety  of  urinals  and  bed-pans 
have  been  contrived.  "  The  slipper,"  made  of  tin,  upon  the  plan  of 
Dr.  Jos.  Warrington,  is  adapted  to  the  use  of  females,  and  is  cer- 
tainly an  improvement  ufion  any  contrivance  for  the  purpose.  It 
is  of  precisely  tlie  shape  best  adapted  to  slip  in  between  the  thighs 
and  under  the  lower  extremity  of  the  back,  without  pain,  and  to 
receive  the  evacuations,  wbether  alvine  or  urinal,  without  tlie 
danger  of  soiling  the  sheets. 

The  beil'piui  of  planished  tin.  Fig.  84,  is  a  wedge- 
Fig.  8.').  sbaj-wd  receptacle  neatly  covered  by  a  movable  lid, 

while  the  lubnle  is  efiectuaily  closed  by  a  brass 
screw,  facilitating  the  complete  closure  of  the  ap- 
paratus till  its  removal  from  the  a[tartment. 

Among  the  useful  additions  to  the  physician's 
and  pbarinaeist'a  nnlfit  is  the  f>amphlet  case  here 
figuretl.  It  cniisistu  of  a  tin  caae  of  the  size 
ot  a  large  octave  volume,  adiipteil  to  receiving 
and  preserving  the  journals  and  other  unbound 
^^  publications,  which  will  accumulate  on  the  hands 
caie.       of  any  one  who  is  proi>erly  alive  to  the  current 


Fig.  8.'). 
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literature  of  his  profession.  By  having  several  of  these,  one  can  be 
appropriated  to  each  of  the  j>eriodical  issues,  an<l  one  reserved  for 
the  occasional  pamphlets,  price  currents,  etc.  At  the  end  of  the 
year,  their  contents  may  be  sent  to  the  binder,  or  tied  in  packages 
and  laid  away. 

In  the  selection  of  implements  and  utensils  of  all  kinds,  it  should 
ever  be  remembered  that  those  of  the  most  durable  materials  and 
thorou£^h  workmanship  are  the  most  economical,  giving  satisfaction 
while  in  use,  and  often  being  valuable  as  old  material  wlien  no 
longer  fit  for  the  purposes  for  which  they  were  obtained. 

Ihe  other  items  to  be  mentioned  are  a  few  pieces  of  iine  Turkey 
B[K>nge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a 
friend  to  anesthesia  in  surcer^'  and  obstetrics ;  a  corkscrew,  a  ball 
of  fine  linen  twine,  a  pair  ot  scissors,  a  few  coarse  towels  for  wiping 
mortars,  a  tin  cup  for  heating  liquids,  a  sheepskin  for  spreading 
plasters,  etc. 

The  apjiaratus  and  furniture  here  described  are  such  as  may  be 
regarded  as  necessary  to  the  outfit  of  a  country  practitioner.  I 
shall  find  occasion,  in  the  subsequent  parts  of  this  work,  to  refer  to 
many  implements  which  it  would  be  superfluous  to  describe  in  this 
place,  though  frequently  included  in  the  outfit. 


CHAPTER    II. 

CELLAR,  BTORE-ROOM,  AND  LABORATORY. 


The  cellar  is  an  important  part  of  the  drug  store,  and  vet  some 
pharmacists,  from  their  location,  are  debarred  from  any  but  very 
small  underground  accommodations. 

If  large,  dry,  and  light,  the  cellar  will  supplement  the  ground 
floor  for  important  storage  and  laboratory  uses.  Besides  the  fuel, 
the  ash-pit,  the  soda-water  fountain,  and  ice-chest,  it  may  contain 
the  screw  press,  drug  mill,  mortar  for  contusion,  packing  material, 
boxes,  shelving,  drawers,  and  working  counter.. 

In  some  of  the  city  stores,  where  the  value  of  real  estate  prevents 
mach  extension'  of  the  ground  floor,  the  cellar  is  made  use  of  as 
a  lal>oratory,  being  extended  under  the  pavement  as  well  as  under 
the  store.  In  some  wholesale  establishments  a  steam-boiler,  steam- 
engine,  stills,  evaporating  pans  with  stirrers,  also  blue-mass  mill, 
plaster  machine,  or  any  similar  apparatus  required  by  the  nature  of 
the  business,  are  located  in  the  cellar.  The  disadvantages  of  this 
arrangement  are,  the  strong  odor  of  the  evaporating  liquids  per- 
Tidine  the  store,  the  jarring  motion  from  the  proximity  of  the 
machinery  when  in  use,  and  the  increased  danger  of  an  accidental 
fire  in  the  basement,  involving  the  destruction  of  the  whole  build- 
ii^  and  its  valaable  contents. 
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For  the  purposes  of  a  retail  business  carried  on  in  a  building 
also  occupied  as  a  dwelling,  a  suitable  portion  of  the  cellar  should 
be  separated  by  a  brick  partition  from  that  used  by  the  family,  and 
if  practicable  vaults  should  be  dug,  one  for  the  coal  bins  and  the 
other  for  the  storage  of  highly  inflammable  liquids;  this  should 
communicate  with  the  cellar  by  a  passage,  and  a  direct  and  easy 
ascent  should  be  provided  to  the  street  and  to  the  store. 

Upon  the  shelves,  which  should  be  situated  in  the  coolest  part  of 
the  cellar,  and  lighted  by  gas  at  night  and  if  necessary  during  the 
day,  should  be  arranged  gallon,  half-gallon,  quart,  and  pint  pack- 
ing bottles,  to  hold  the  full  quantities  of  tne  respective  waters, 
tinctures,  spirits,  syrups,  fluid  extracts,  and  similar  preparations 
which  the  demands  of  the  business  require  to  be  made  or  bought  at 
one  time,  so  as  to  replenish  the  furniture  bottles  in  the  store.  It 
will  be  impossible,  in  organizing  a  new  store,  to  make  exactly  the 
quantities  required,  and  in  the  developments  of  the  business  these 
will  probably  be  modified,  if  not  uniformly  increased.  In  the  ab- 
sence of  experience,  the  best  rule  to  follow  as  to  quantities  is  pro- 
bably that  of  the  United  States  Pharmacopoeia,  which  generally 
directs  about  the  quantity  of  each  preparation  appropriate  to  a 
retail  store.  Doubtless  many  beginners  nave  found  their  first  out- 
fit to  last  much  longer  than  they  expected,  but,  on  the  other  hand, 
it  is  very  promotive  of  business  to  have  enough  in  stock  to  supply 
any  unexpected  demand,  and  to  be  able,  without  delay,  to  replenish 
the  furniture  bottle  at  any  time  that  it  may  be  emptied.  There 
is  no  better  place  to  keep  this. class  of  goods  than  a  cellar  of  a  low 
and  nearly  uniform  temperature  the  year  round,  out  of  the  reach 
of  a  strong  sunlight,  though  not  so  dark  as  to  render  the  reading 
diflicult. 

The  drawers  and  other  receptacles  in  the  cellar  are  adapted  to 
the  extra  stock  of  sponges,  corks,  vials,  bottles,  jars,  and  similar 
articles  for  which  there  is  not  space  in  the  store.  Here  baskets  of 
sweet  oil,  boxes  of  Saratoga  and  other  mineral  waters,  and  barrels 
of  whiting,  rotten-stone,  and  the  like,  may  also  be  kept — care  being 
taken  not  to  encumber  any  unoccupied  corner  with  materials  out 
of  sight,  and  consequently  likely  to  be  forgotten. 

The  cellar  need  not  be  plastered,  and  the  joists  will  then  afford 
support  to  narrow  shelves,  nailed  on  to  their  lower  edge,  which 
may  be  labelled  on  the  under  side  so  as  to  be  easily  read  from 
below.  These  shelves  will  be  appropriate  dei)08itories  for  such 
vials  of  volatile  oils,  syrup  of  iodide  of  iron,  jars  of  pomade,  and 
duplicate  small  packages  as  it  is  desirable  to  keep  out  of  the 
light  and  heat  of  the  store.  The  cellar  may  advantageously  con- 
tain a  heater,  such  as  is  now  so  extensively  introduced  into  base- 
ments ;  and  if  the  demands  of  the  store  and  upper  rooms  are  moderate, 
one  placed  in  a  central  position  in  the  cellar,  though  designed  to 
supply  warm  air  to  the  store  and  upper  rooms,  will  diflTuse  suflicient 
warmth  around  it  to  take  oft*  the  dampness,  which  constitutes  the 
greatest  objection  to  an  under-ground  place  of  storage. 

In  cellars  and  vaults  the  labels  of  the  bottles  and  other  permanent 


CELLAR,  BTOBK-BOOlf,  A.KD    LABORATOBT.  69 

recoptflclcs  of  surplua  stock  should  be  written  with  hiack  varnish, 
as  thejr  are  not  if  tlius  marked  liable  to  become  obscure  by  fading 
as  when  lettered  with  ink;  and  tlie  moulding  of  the  paper,  in  the 
sbsc-nce  of  a  better  material,  can  be  prevented  by  woeuiug  it  with 
u  solution  of  corrosive  sublimate. 

As  a  general  rule,  pucknees  of  chemicals  which  are  in  the  least 
deliquescent,  or  of  vegetable  Bubstances,  whole  or  powdered,  unless 
in  tight  glass  or  metal,  arc  unsuited  to  storage  in  the  cellar;  but  by 
weather-Dtmrding  the  walls,  or  lining  them  with  studding  and  lutli 
and  plaster,  flooring  with  boards  laid  u[ion  joiHt,  and  ventilating 
suitably,  and  warming  with  stove  or  furnace,  a  dry,  very  satisfac- 
tory, and  comfortable  store-room  and  laboratory  may  be  obtained 
under  the  store. 

If  there  is  a  vault,  it  should  have  shelving  for  bottles  or  demi- 
Johns  of  ether,  Ilotfraann's  anodyne,  benzine,  gasoline,  and,  if  the 
cellar  is  warm,  for  the  fruit  juices  and  the  more  easily  fermentable 
^yrupe,  and  for  the  summer  suji[ily  of  lard  and  certain  ointments 
which  require  to  he  kept  cold.  The  alcohol  barrel  and  any  carboys 
of  acid  or  ammonia  may  have  stands  under  the  alielving,  or  in  an- 
other part  of  the  vault.  As  it  is  not  desirable  to  introduce  artificial 
light  into  the  vault,  bull's-eye  glasses  or  the  patent  vault  lights 
may  be  advantageously  placed  in  the  crown  of  tlie  vault  to  light  it 
during  the  day,  and  a  similar  glass  may  be  cemented  into  a  hole 
pierced  in  the  wall,  which  will  supply  artificial  light  from  the 
celhir  at  other  times. 

All  i>e  vault  or  chest  is  almost  indispensable  to  a  pharmaceutical 
store  in  the  climate  ol'  the  United  States.  If  carbonic  acid  water 
is  sold  OD  draught,  the  ice  supply  is, of  sufficient  importance  to 
claim  special  arrangements  for  ils  preservation,  and,  in  connection 
with  this,  means  of  refrigeration  for  fermentable  liquids  and  bottled 
mineral  waters  should  be  provided.  A  vault  communicating  with 
the  cellar  and  with  an  opening 

from  the  street  may  contain  an  F'lg.Ba. 

iee  closet  such  as  is  shown  in  '^      ~ 

Fig.  86;  it  is  provided  with  a 
shoot  and  an  opening  from  the 
street  for  the  delivery  of  the  ice 
into  a  box  with  a  heavy  wood- 
en slat  floor  ))erfurated,  or  on  a 
slant,  so  that  the  melted  ice  will 
flow  off  as  soon  as  jiroduced. 
Under  this  a  metal  or  slate-lined 
box  may  be  placed  to  receive 
any  articles  not  injured  by 
moisture  which  require  to  he  brought  to  a  temperature  nearly 
approaching  the  melting  point  of  ice.  Adjoining  the  ice-box  is  a 
closet  in  which  syrups,  cream  to  he  used  in  connection  with  the 
soda-water  syrups,  lard,  and  any  preparations  which  require  to  be 
kept  uniformly  cold,  may  he  set  away  upon  shelves.  Slate  is  a  good 
material  for  liuing  such  a  closet  and  for  constructing  the  shelves. 
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There  sliould  be  small  openings  between  the  ice-box  and  the  closet 
to  promote  the  circulation  of  air.  There  may  also  be  a  pipe  con- 
necting with  a  flue  so  as  to  draw  in  a  current  of  air  from  the  ice 
through  the  refrigerator;  but  this  will  increase  the  melting  of  the 
ice,  which  is  generally  to  be  guarded  aejainst.  Large  refrigerating 
vaults  are  sometimes  constructed  on  this  principle,  in  contact  with 
ice-houses,  a  few  bricks  being  left  out  near  the  bottom  of  the  par- 
tition between  them ;  but  it  is  not  practicable  to  keep  large  quan- 
tities of  ice  under  the  pavement  in  the  city  from  season  to  season. 
A  large  bulk,  not  less  than  sixteen  feet  square  and  nearly  the  same 
de)>th,  is  considered  the  least  quantity  that  will  keep  well. 

The  Pharmaceutical  Laboratory^  erected  for  the  manufacture  of 
the  varied  products  of  our  art  in  largo  quantities,  to  meet  an  ex- 
tensive wholesale  demand,  should  be  in  the  suburbs  or  manufactur- 
ing quarter  of  a  large  city,  or  in  some  readily  accessible  rural 
district ;  while  a  retail  or  dispensing  store  requires  a  location  either 
on  a  business  thoroughfare  where  it  can  attract  transient  custom, 
or  in  the  midst  of  tLe  dwellings  of  the  i»eople ;  and  yet  in  some 
instances  these  two  are  so  far  combined  that  a  laboratory  of  con- 
siderable size  is  directly  attached  to  the  dispensing  store. 

This  work  is  not  written  for  the  very  few  whose  aim  is  to  devote 
themselves  to  manufacturing  pharmacy,  or  to  one  or  other  of  the 
numerous  specialties  into  which  it  is  divided,  so  much  as  for  the 
many  whose  chief  business  is  to  retail  medicines  over  the  counter, 
and  to  prepare  for  their  own  sales  the  numerous  officinal  and  un- 
officinal  preparations  prescribed  by  physicians  and  demanded  by 
the  public. 

A  comprehensive  treatise  on  manufacturing  pharmacy,  giving 
the  best  forms  of  apparatus  for  large  operations,  and  the  aetails  of 
the  numerous  processes,  with  reference  to  economy  and  perfect  suc- 
cess, is  a  de^deratum ;  but  it  would  pay  neither  the  author  nor  the 
publisher  for  the  great  labor  and  expense  it  would  involve,  because 
it  would  not  meet  an  extensive  demand. 

The  reader  will  be  more  profited  by  suggestions  as  to  the  arrange- 
ment of  an  apartment  for  producing  pharmaceutical  preparations 
in  such  quantities  as  are  demanded  by  a  dispensing  store.  The 
location  of  this  store  will  be  regulated  by  circumstances.  The  cellar 
has  been  already  referred  to  as  readily  accessible  from  the  store, 
and  on  that  account  desirable ;  but  a  location  on  the  ground  floor 
is  in  all  respects  to  be  preferred,  and  the  top  story  is  the  next  in 
eligibility ;  liere  all  noxious  gases  and  the  disagreeable  vapors  given 
oft*  in  evaporation  are  readily  dissipated  without  annoyance,  and 
in  Ciise  of  accident  from  fire,  the  destruction  of  the  building  is  not 
so  imminent. 

In  the  event  of  locating  a  laboratory  up  stairs,  it  should  have  a 
hatchway  and  tackle  for  the  conveyance  of  heavy  packages;  and 
if  steam  is  to  be  used  as  the  means  of  heating,  the  boiler  snould  be 
located  in  the  cellar  or  on  the  ground  floor,  and  should  communi- 
cate with  the  laboratory  by  a  steam  pipe,  which,  with  the  water 
supply,  waste  pipe,  and  drip  from  the  evaporating  pans,  should  run 
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inside  the  walls  or  up  and  down  a  warm  air  flue,  ao  as  to  avoid 
the  danger  of  freezing  in  winter.  Tlie  floor  slioutd  be  covered 
by  tile  or  slate  set  in  cement,  and  should  slo]ie  in  tlie  direction  of 
the  corner  in  which  the  waste  piixs  takes  its  origin;  here  a  Bink 
maj  be  let  into  the  floor  to  collect  the  drippings.  The  labonitory 
may  contain  a  kitchen  range  set  in  the  chimney,  with  a  water- 
back,  which,  in  the  absence  of  a  steam  boiler  in  the  cellar,  will 
give  a  limited  supply  of  hot  water  for  use  wherever  needed.  To 
the  store  itself  such  a  range  is  a  useful  addition,  provided  there 
is  room  to  locate  it  out  ot  sight  of  customers  mid  in  connection 
with  a  good  flue.    Fig.  87  shows  a  good  range  for  pharmaceutical 


Fig.  fW. 


B«ofB  tor  aton  and  laboratory. 


purposes.  It  furnishes  accommodation  for  two  vessels  the  con- 
tents of  which  cnii  be  kept  boiling  rapidly,  while  four  others  can 
be  heated  to  ditferent  temperatures;  the  ovens  at  either  side  will 
enable  the  operator  to  desiccate  articles  at  the  same  time.  In  the 
absence  of  a  kitchen  range,  a  cooking  stove  will  serve  a  good  jmr- 
poae,  and  may  be  amina;ed  as  shown  in  Fig.  88.  The  top  will 
accommodate  four  vessels  at  one  time,  and  iii  the  oven  a  number 
of  articles  may  be  gradually  dried ;  a  sand-hath  can  bo  readily 
attached  to  this  by  causing  the  smoke  and  products  of  combustion 
to  traverse  a  flat  iron  pipe  before  reachins;  the  chimney;  upon  the 
npper  side  of  this  pi[>e  a  flange  is  turned  up  an  inch  or  two  all 
around,  in  which  apace  the  sand  is  to  be  placed. 

Although  it  is  undesirable  that  the  laboratory  should  be  used  for 
eeoeral  storage,  yet  most  of  the  substances  to  be  employed  in  mak- 
mg  the  various  preparations  should  be  near  at  hand.  If  practica- 
ble, a  store-room  should  adjoin  the  laboratory  and  communicate 
with  it  by  a  diwr,  otherwise  the  wall  on  at  least  one  side  should  be 
lined  with  shelves  of  sufllcient  width  and  at  such  distances  a|«irt 
u  to  admit  of  2  gall.,  1  gall.,  and  }  gall,  bottles,  demijohns,  tin 
cana,  and  stoneware  jars,  containing  the  leading  articles  demanded 
in  the  coarse  of  the  manufacturing  processes.  The  products  will 
mostly  be  stored  in  the  cellar  when  completed,  ami  the  alcohol 
supply,  where  received  in  barrels,  may  be  emptied  into  cans  and 
apportioned  between  the  cellar  and  laboratory.  The  alcohol  dis- 
tillates collected  in  the  process  of  concentration  of  extnicts  and 
fluid  extracts,  suited  only  to  the  same  use  again,  will  each  need  a 
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separate  can  or  bottle.  If  the  cheap  mineral  acids,  ammonia,  or 
glycerine  are  purchavsed  in  carboys,  they  may  be  placed  under  the 
shelving  on  a  platform  elevated  about  fifteen  inches  from  the  floor. 
A  barrel  of  sugar  will  be  needed,  and  should  have  an  appropriate 
place  allotted  to  it.  Besides  a  counter  like  that  already  figured  on 
page  38  (which  may  be  greatly  extended),  there  should  be  one  for 
weighing,  on  which  the  laboratory  scales  should  be  kept.  Pro- 
cesses in  which  fluids  are  used  should  be  separated  from  those  re- 
quiring perfect  dryness;  in  fact,  the  folding  of  Seidlitz  powders, 
the  putting  up  of  toilet  powders  and  dentifrices,  and  similar  opera- 
tions, which  are  largely  pui'sued  in  some  stores,  are  unsuited  to  the 
laboratory. 

Ileavv  percolators  should  stand  on  separate  frames,  and  be  sup- 

Eorted   by  iron  bolts  fastened  firmly  to  the  sides  and  resting  in 
oles  in  the   frames,  just  high  enough  to  allow  of  conveniently 

packnig  them,  with  room  to  draw  off  the 
percolate  below.  This  permits  their  being 
inverted  when  the  percolation  is  complete. 
A  large  box,  suitable  for  convenient  remo- 
val, should  be  always  at  hand  for  the  re- 
ception of  debris^  which  will  rapidly  accu- 
mulate; into  this  the  ashes  and  sweepings 
may  be  thrown  ;  and  a  separate  barrel  for 
broken  glass  will  bring  a  small  revenue. 

Fig.  89  shows  a  carboy  and  siphon 
arrangement  invented  by  Chas.  Bullock, 
of  Philadelphia,  for  drawing  oft*  acids, 
ammonia,  and  other  liquids. 
This  arrangement  consists  of  a  cap  of 
stout  sheet  caoutchouc  with  two  apertures,  which  are  prolonged 
into  small  tubes,  one  of  a  size  suflicient  to  permit  the  siphon  tube  to 
pass.  The  other,  through  which  a  small  tube  passes  a  few  inch^ 
into  the  neck  of  the  carboy,  is  smaller.  The  cap  is  fastened  air- 
tight around  both  the  tubes,  and  covers  the  outside  of  the  neck  of 
the  carboy,  around  which  it  also  is  fastened  airtight.  Upon  blow- 
ing steadily  into  the  small  tube,  a  pressure  is  exerted  on  the  surface 
of  the  liquid,  and  it  finds  exit  through  the  siphon,  which  continues 
in  action  until  stopped  by  some  appropriate  cause. 


Carboy  siphon. 
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CHAPTER    I. 

ON  PHARMACOP(EIAS. 

Ever  since  medicine  has  been  cultivated  as  a  liberal  profession, 
tbe  necessity  iias  been  increasingly  recognized  of  definite  and 
aathoritative  standards  to  regulate  the  strength  and  purity  of 
medicines;  hence  the  adoption  of  Pharmacopoeias.  In  most  Euro- 
pean countries  the  Pharmacopoeias  have  the  authority  of  law,  being 
edited  by  learned  men  appointed  to  the  service  by  the  respective 
governments.  In  the  United  States,  where  the  State  and  national 
governments  interfere  but  little  with  professional  pursuits  further 
than  to  grant  acts  of  incorporation  to  organizations  representing  the 
several  professions,  the  Pharmacopoeia  originates  with  the  medical 
and  pharmaceutical  colleges.  Although  each  country  possessing  a 
Pharmacopoeia  properly  gives  preference  to  its  own,  the  mixed 
character  of  the  floating  population  in  all  countries  requires  some 
acquaintance  on  the  part  of  well-educated  |)harmaci8ts  with  the 
officinal  standards  of  other  countries.  A  Universal  Pharmacopoeia 
is  a  compendium  of  all  the  Pharmacopseias  for  comparison  and  refer- 
ence to  formulas  and  synonyms.  The  last  issued  is  that  of  Jourdan, 
fublished  in  Paris,  1828.  In  it  are  formulas  from  more  than  thirty 
*barmacopoeias,  nearly  all  of  which  are  national,  a  few  only  being 
limited  to  military  or  hospital  purposes.  Some  of  these  have  since 
been  consolidated,  as  the  London,  Edinburgh,  and  Dublin  into  the 
British.  The  more  important  of  those  existing,  omitting  these 
three,  are  given  in  the  following  list,  with  their  dates: — 

List  of  Pharmacopoeias. 

Tbe  PhanBMopcBiai  denoted  by  the  asterisk  *  have  been  inpeneded  by  the  German. 

Phannacopoeia  jArastriaca Vienna. 

1792.    Pharmacopoeia  Amstelodamensis  Nova  ....  Amsterdam. 

1850.     Pharmacopoeia  Batava Amsterdam. 

1859.    Pharmacopoeia  Bayarica Munich.* 

1856.    Pharmacopoeia  Belgica La  Haye. 

1868.    Pharmacopoeia  Danica Copenhajren. 

1777.    Dispenaatoriam  Pharmacenticum  Bmnsvicence    .  Brunswick.* 

Pharmacopoeia  Hispana Madrid. 

1866.    Codex  Medicamentarios  sive  Pharmacopoeia  Qal- 

lica Paris. 
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1825.  Pharmacopceia  Ferrarese Padua. 

1850.     Pharmacopoeia  Fennica Abo. 

1791.     Pharmacopoeia  Fuldense Frankfort  sur  le  Main.* 

1780.    Pharmacopoeia  Genevensis  (Swiss) Geneve. 

1804.     Pharmacopoeia  Pauperum  in  usiim  Instituti  Cli- 

nica  Hamhergensis.     (Not  in  use.) Hambourg. 

1831.     Pharmacopoeia  Hannoverana Hanover.* 

1827.     Dispensatorium  Electorale  Heesiacum     ....  Marbourg.* 
1794.     Dispensatorium  Lippiacum  geoio  Moderno  Ac- 

commodatum Lenigo.* 

1801.     Pharmacopoeia  Oldenbergica Olden bourg.* 

1826.  Pharmacopoeia  Lusitanica Lisbonne. 

1764.     Dispensatorium  Medico  Pharmaceuticum  Palati- 

natus Manheim.* 

1817.     Pharmacopoeia  Regni  Poloniae Varsovie.* 

1822.     Pharmacopoeia  Castrensis  Borussica Koenigsburg.* 

1862.     Pharmacopoeia  Borussica Berlin.* 

Pharmacopoeia  Rossica St.  Petersburg. 

1837.     Pharmacopoeia  Saxonica Dresden.* 

1773.     Pharmacopoeia  Sardoa Turin. 

Pharmacopoeia  Suecica Stockholm. 

1847.     Pharmacopoeia  Wurt^mbergica Stuttgard.* 

1796.     Pharmacopoeia  Herbipolitana Wurzbourg.* 

1815.     Pharmacopoeia  in  usum  Noiscomii  Militaris  Wurz- 

burgensis Wurzbourg. 

1870.     Pharmacopoeia  Norwegica Christiania. 

1872.     Pharmacopoeia  Helvetica 

1872.     Pharmacopoeia  Germanica Berlin. 

The  mere  enumeration  of  the  different  PharmacorKEiafl  will  show 
the  great  necessity  there  exists  for  one  which  shall  have  a  quasi 
legal  authority  in  a  country  the  population  of  which  is  so  mixed 
as  that  of  the  United  States,  and  it  also  demonstrates  the  impos- 
sibility of  having  all  the  formulas  of  the  various  Pharmacopoeias 
consolidated  into  one  for  ourselves.  The  Pharmacopoeia  is  not 
to  be  looked  to  as  a  guide  to  novelties  in  Pharmacy,  but  as  an 
authoritative  rule  by  which  to  prepare  those  remedies  which  time 
and  experience  of  the  medical  and  pharmaceutical  professions  have 
determined  to  be  of  such  utility  as  to  deserve  a  place  in  the  national 
code  of  medical  formulae. 

The  origin  and  manner  in  which  our  own  Pharmacopoeia  was 
brought  into  notice  are  now  so  well  known  that  any  history  is 
unnecessary;  it  is  only  proper  to  say  that  the  national  convention, 
which  authorizes  its  issue,  provides  for  a  stated  (decennial)  revision 
of  it,  thus  enabling  the  professions  interested  to  have  a  definite 
time  to  report  their  varied  experience  with  the  formulas  already 
authorized,  and  to  prepare  new  ones  when  they  feel  that  such  are 
required,  either  by  the  failure  of  the  old  ones  or  the  omission  of 
such  as  had  not  been  sufficiently  proven  to  be  useful. 

The  Pharmacopceial  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmaceutical  organizations  in  seven  States  and  the 
District  of  Columbia,  and  from  the  army  and  navy  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee 
of  Revision  of  Publication,  which  contained  a  majority  of  prac- 
tical pharmacists,  met  as  heretofore  in  Philadelphia.     The  fourth 
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decennial  revision  was  not  completed  till  the  summer  of  1863,  when 
the  Pfuirmnjcopoeia  was  published ;  the  last  revision  of  this  Text 
Book,  in  part  a  commentary  upon  it,  was  immediately  matured  and 
put  to  press.  Allusion  has  been  made  to  the  U.  S.  Vispensatory  as 
having  contributed  largely  to  the  establishment  of  the  authority  of 
our  imtional  standard,  while  it  has  promoted  the  diffusion  of  medi- 
cal and  pharmaceutical  knowledge.  It  remains  to  define  the  com- 
parative utility  of  the  Pharmacopoeia  and  Dispensatory^  especially 
as  so  many  students  confound  the  two  works  with  each  other. 
Every  physician  who  practises  pharmacy,  as  most  country  practi- 
tioners do,  and  every  druggist  and  apothecary,  should  possess  a 
copy  of  each  of  these  works ;  the  Pharmacopoeia  for  use  as  a  guide- 
book in  making  officinal  preparations,  and  the  Dispensatory  for 
reference  as  an  encyclopedia  of  materia  medica,  therapeutics,  and 
pharmacy. 

Tlie  conciseness  and  brevity  of  the  Pharmacopoeia^  the  clear  and 
conspicuous  ty|)e,  and  the  absence  of  unnecessary  detail  adapt  it 
especially  to  tlie  purpose  of  indicating  the  ingredients,  the  pro- 

E^rtions,  and  the  mode  of  putting  up  the  officinal  preparations, 
lability  to  mistakes  is  greatly  lessened  by  the  clearness  and  accu- 
racy of  a  recipe,  which  should  always  be  open  before  the  of>erator, 
and  should  be  continually  consulted  in  the  coui*se  of  his  manipu- 
lations. 

It  will  be  in  place  to  explain,  in  this  connection,  the  use  of  the 
term  Officinal  in  this  work.  While  by  some  this  word  is  meant  to 
apply  to  all  permanent  preparations,  by  others  it  has  an  application 
to  those  only  which  are  spoken  of  in  the  Dispensatory  or  in  foreign 
Pharmacopoeias.  In  this  work  the  use  of  the  term  is  restricted  to 
drugs  and  preparations  mentioned  in  the  U.  S.  Pharmacopoeia^  and 
I  have  distinguished  these  throughout  the  work  from  such  as  are 
omitted  from  that  standard ;  this  is  the  only  limit  of  the  term 
officinal  which  renders  it  definite  and  precise,  and  with  this  mean- 
ing it  certainly  is  most  useful  in  a  work  like  the  present. 

The  Pharmacopoeias  of  London,  Edinburgh,  and  Dublin,  which 
were  formerly  much  used  in  this  country,  and  constituted  the 
standards  for  the  British  empire,  have  been  superseded  by  one  con- 
solidated British  Pharmacopoeia^  and  it  was  the  design  in  the  third 
edition  of  this  work  to  introduce  all  the  formulae  of  that,  together 
with  our  own;  the  long  delay  in  the  revision,  consequent  on  the 
disagreement  on  the  vexed  question  of  weights  and  measures,  has 
prevented  this,  and  somewhat  limited  the  sphere  of  the  last  edition. 
Many  of  the  formulas  of  this  Pharmacopceia  and  its  various  direc- 
tions are  embodied  in  this  edition,  and  where  change  has  been  made 
it  will  be  noted. 

Some  idea  of  the  plan  of  the  XJ.  S.  Pharmacopoeia,  and  especially 
of  the  principles  of  nomenclature  adopted  in  it,  may  be  drawn  from 
the  following  selections  from  the  preface  of  the  edition  of  1850 : — 
**  The  contents  of  the  work  are  arranged  in  the  two  divisions  of 
Materia  Medica  and  Preparations;  the  former  enumerating  and 
defining  medicines  as  they  are  derived  from  nature,  or  furnished  by 
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the  manufacturer,  the  latter  containing  formute,  or  rules,  by  which 
they  are  prepared  for  use. 

*^  Both  in  the  Materia  Medica  and  the  Preparations,  the  alpha- 
betical armngement  has  been  adopted.  In  a  work  intended  not 
for  regular  perusal  but  for  occasional  reference,  it  has  the  great 
merit  of  convenience.  It  has,  moreover,  the  advantage  that,  making 
no  claim  to  scientific  classification,  it  is  not  liable  to  the  charge 
of  failure,  so  often  and  so  justly  urged  against  more  ambitious 
systems. 

"The  Pharmacopoeia  was  originally  published  both  in  the  Latin 
and  English  languages.     This  was,  at  the  time,  an  innovation  upon 

fcnenil  usage ;  as  codes  of  this  kind  had  been  almost  always  issued 
y  the  dignified  bodies  from  which  they  emanated  exclusively  in 
the  Latin,  which  was  considered  as  the  language  of  science.  In 
the  revision  of  1840,  the  Latin  was  dropped ;  as  it  did  not  offer 
advantages  equivalent  to  the  trouble  of  adapting  a  dead  language 
to  facts  and  processes  for  which  it  had  no  terms,  and  to  the  double 
cost  of  the  work  which  it  occasioned.  The  Latin  names,  however, 
of  the  medicines  and  preparations  have  been  retained,  and  they 
are  still  ^ijenerally,  and  often  very  conveniently,  used  in  prescriptions  ; 
and  it  is  desirable  that  medicines  should  have  designations  by 
which  they  may  be  recognized  in  all  civilized  countries. 

"The  system  of  nomenclature  of  the  Pharmacopoeia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  with 
each  successive  revision,  it  now  prevails  to  a  considerable  extent  in 
all  the  Pharmaceutical  codes  recognized  where  our  vernacular  tongue 
is  spoken.  Its  aim  is  to  be  simjne,  expressive,  distinctive,  and  con- 
venient. In  relation  to  medicines  of  vegetable  origin,  it  adopts 
for  those  which  have  been  long  and  well  known,  the  names  by  which 
they  have  at  all  times  been  recognized,  and  which  have  withstood, 
and  will  no  doubt  continue  to  witlistand,  all  the  mutations  of  science. 
In  this  category  are  such  titles  as  Ammoniacum^  Camphora^  Godla^ 
Opiuniy  Senna^  etc.  For  medicines  of  more  recent  origin,  which 
had  received  no  distinctive  officinal  designation,  it  takes  either  the 
generic  or  specific  title  of  the  plant  or  animal  from  which  the  medi- 
cine is  derived.  Thus,  we  have  the  generic  names  Anthemis  from 
Anthemis  nobilis,  Chimaphila  from  Chimaphila  umbellata,  Eupato- 
rium  from  Eupatorium  perfoliatura,  Gillenia  from  Gillenia  trifoliata. 
Lobelia  from  Lobelia  inflata,  etc. ;  and  the  specific  names.  Senega 
from  Polygala  senega,  Sei^entaria  from  Aristolochia  serpentaria. 
Taraxacum  from  Leontodon  taraxacum  (now  Taraxacum  dens- 
leonis),  etc.  A  very  large  proportion  of  the  names  have  been 
formed  in  this  way  ;  and  as  the  generic  or  specific  title  of^e  plant 
had  its  origin,  in  many  instances,  in  the  vernacular  name,  the  origi- 
nal designation  is  thus  fixed  and  perpetuated. 

"  When  it  happens  that  two  difterent  medicines  are  obtained  from 
different  si>ecies  of  the  same  genus,  it  becomes  necessary  to  adopt 
either  for  both,  the  whole  botanical  title  of  the  plants,  or  for  one 
of  them  the  generic  or  8i>ecific  name,  and  for  the  other  the  whole 
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name.  Thus  we  have  Cassia  Fistula  and  Cassia  Marilandica ^ 
(^Ht-rcus  alba  and  Quercus  tinctoria^  as  titles  both  for  the  plants  and 
their  medicinal  products;  and,  in  the  case  of  the  different  species 
of  Gentiana,  the  generic  name  Gentiana  for  the  product  of  G.  lutea, 
and  the  whole  name,  Gentiana  Catesbasi^  for  that  of  the  species  de- 
si^ated  in  scientific  arrangements.  When  different  parts  of  the 
same  plant  are  recognized  as  distinct  medicines,  they  are  designated 
by  attaching  to  the  generic  or  specific  title  the  name  of  the  part 
employed.  Thus  are  formed  the  names  Colchici  Radix  and  Colchici 
Srmen  from  Colchicum  autumnjale,  and  Stramonii  Folia^  Stramonii 
HadiXj  and  Stramonii  Semen  from  Datura  Stramonium.  When 
these  names  become  established  in  pharmacy,  it  does  not  follow 
that  they  are  to  be  changed  with  the  changing  scientific  titles. 
On  the  contrary,  it  is  generallj^  best  to  retain  them,  unless,  by 
doing  BO,  injurious  confusion  may  be  occasioned.  Thus  we  have 
Prunus  Virginiana  as  the  name  of  wild-cherry  bark,  though  the 
tree  from  which  it  is  derived  is  now  usually  designated  by  botanists 
as  Cerasus  serotina.  It  will  be  noticed  that  the  Latin  names  are 
generally  used  in  the  singular  number,  even  though  the  idea  of 
plurality  may  be  essentially  connected  with  the  medicine.  Thus, 
Cantharis^  Caryophyllus^  Ficus^  Galla^  Limon^  etc.  are  used  instead 
of  the  plural  of  these  terms  respectively;  and,  in  reference  to  the 
names  derived  from  the  part  of  the  plant  employed,  the  same  plan 
19  mostly  followed,  as  in  the  case  of  Stramonii  Semen^  Colrhici 
Semen^  etc.  In  this  the  example  of  the  Roman  medical  writers, 
particularly  of  Celsus,  has  been  followed. 

"  In  the  use  of  English  names,  it  is  not  deemed  necessary  thai 
they  should  be  literal  translations  of  the  Latin  terms ;  but  that  title 
is  preferred  which  custom  and  the  genius  of  the  language  seem  to 
sanction.  Thus,  the  English  name  corresponding  to  Linum  is  not 
finx^  but  Flaxseed  ;  and,  on  the  same  principle,  Freniculum  is  called 
Fennd-seed;  Ubnus^  Slippery  Elm  Bark;  Glycyrrhiza^  Liquorice 
Rooty  etc.  Nor  are  the  English  names  always  in  the  same  number 
as  the  Latin.  We  may  correctly  say,  CaryophyllaSy  Galla^  Prumimy 
and  Rosa;  but  the  genius  of  our  language  requires  that  we  should 
translate  these  terms  Cloves^  Galls^  Prunes^  and  Roses. 

**The  plan  of  nomenclature  in  relation  to  medicines  of  mineral 
origin  is  to  give  the  proper  scientific  name,  when  convenience  or 
some  higher  principle  does  not  call  for  a  deviation  from  that  rule. 
Hence,  the  names  of  most  mineral  medicines  are  in  strict  accord- 
ance with  existing  scientific  usage.  But,  in  some  instances,  short 
and  old  established  names  are  preferred  to  the  scientific,  especially 
when  these  happen  to  be  somewhat  unwieldy.  Thus,  Alumcny 
Calaminay  and  Creta  have  been  preferred  to  the  chemical  names 
Alumin€e  et  Potassce  Sulphas^  Zlnci^  Carbonas  ImpuruSy  and  Calais 
Carbonas  Mollis.  In  other  instances  the  chemical  designation  is 
more  or  less  unsettled,  or  the  composition  of  the  substance  has  not 
been  decisively  determined.  In  such  cases,  either  an  old  name  is 
retained,  as  Acidum  Murlatlcum  instead  of  either  Acldum  Hydro- 
ehloricum  or  Acidum  Chlorohydricum ;  or  some  name  is  preferred 
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generally  expressive  of  the  composition  without  aiming  at  chemical 
accuracy,  as  Calx  Chlorinata^  taken  from  the  London  Pharmacopoeia, 
and  Ferrum  Ammoniatum. 

"In  other  cases,  it  is  considered  safest  to  designate  very  active 
medicines,  which,  if  their  strict  chemical  titles  were  used,  might  be 
dangerously  confounded,  by  names  which,  though  upon  the  chemical 
basis,  have  some  epithet  attached  expressive  of  their  distinctive 
character,  as  mild  chloride  of  mercury  and  corrosive  chloride  of 
mercury^  instead  o{  protochloride  of  mercury  and  bichloride  of  mercury. 
Sometimes,  for  convenience  sake,  when  no  risk  of  confusion  can 
possibly  arise,  names  are  adopted  sufficiently  expressive  of  the  nature 
of  the  substance,  though  not  precisely  so ;  as  sulphate  of  iron  instead 
of  sulphate  of  protoxide  of  irotiy  hydrated  oxide  of  iron  instead  of 
hydrated  sesquioxide  of  iron^  etc.  If  any  part  of  the  nomenclature 
of  mineral  bodies  should  seem  at  first  sight  somewhat  incongruous, 
it  will  be  found  to  have  been  adopted  in  accordance  with  some  one 
of  the  principles  here  stated,  or  in  some  other  way  to  have  the  ad- 
vantage of  convenience  or  utility.  Not  a  single  name  has  been 
given  or  retained  without  careful  consideration." 

The  nomenclature  of  the  last  edition  of  our  Pharmacopoeia  has 
been  changed  somewhat,  to  render  it  more  consistent  with  itself 
and  more  in  accordance  with  the  progress  of  chemical  teachings. 
Formerly  it  was  the  usage  of  the  Pliarmacopoeia  to  allude  to  ^- 
phate  of  protoxide  of  iron  as  ferri  sidphas^  while  the  corresponding 
salt  of  sodium  or  potassium  was  termed  sulphate  of  soda  or  sulphate 
of  potassay  a  distinction  perfectly  recognized  by  chemists  a  few  yeara 
ago,  but  now  the  term  used  is  sulphate  of  potassium  or  sodium  ;  this 
method  has  the  advantage  of  uniformity,  and  does  not  attempt  to 
define  the  mode  of  combination  at  all,  and  so  may  be  considereil 
more  permanent  than  a  method  which  attempted  to  decide  what  dif- 
ferent and  equally  good  authorities  considered  unsettled  questions. 

"  When  the  officinal  names  of  particular  medicines  may  be  sup- 
posed not  to  have  yet  become  universally  known,  and  the  old  names 
are  still  extensively  used,  the  latter  are  given  as  synonymes  in  a 
subordinate  type  and  position  ;  and  those  officinal  titles  which  have 
been  superseded  by  othera  adopted  at  the  present  revision,  are 
inserted  beneath,  with  a  reference  to  the  Pharmacopoeia  of  1860 
[in  the  last  edition]. 

''To  one  familiar  with  the  British  Pharmacopoeias,  it  will  be 
obvious  that,  in  the  preparation  of  our  own,  many  of  the  processes 
have  been  taken  from  them  with  little  alteration.  This  has  been 
done  advisedly." 

It  is  of  the  highest  importance  that  medicines  having  the  same 
name  should  have  the  same  composition ;  and  as  British  works  on 
medicine  are  much  used  in  this  country,  it  would  lead  to  never- 
ending  confusion  if  the  substances  they  refer  to  by  name  should 
difler  materially  from  those  known  by  similar  names  with  us.  It 
has,  therefore,  been  a  general  aim  to  bring  our  pharmacy  into  as 
near  a  correspondence  as  possible  with  that  of  Great  Britain;  but 
in  all  cases  in  which  a  greater  purity  or  efficiency  in  the  medicine, 
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or  greater  convenience  and  economy  in  the  process,  or  any  peculi- 
arity in  the  relation  of  the  preparation  to  our  own  circumstances 
and  wants,  called  for  deviation  from  the  British  standards,  modified 
or  wliolly  original  processes  have  been  adopted. 

In  the  United  States  the  Pharmacopoeias  used  in  addition  to  our 
own  are  the  British,  Prussian,  and  French.  The  last  two  are  used 
principally  in  the  shops  of  German  apothckes^  to  which  the  nume- 
rous German  citizens  naturally  resort,  and  in  the  French  pharma- 
cies, of  which  there  is  usually  one  or  more  in  each  large  city. 

At  the  date  of  the  present  revision  of  this  work,  the  last  edition 
of  the  British  PharmacojKeia  bears  date  1867,  of  the  Prussian 
(Pharmacopreia  Borussica),  1862,  of  the  French  (the  Codex),  1872, 
the  latter  being  now  under  revision.  The  United  States  Pharma- 
cofiocia  has  iust  been  issued  for  the  sixth  time.  The  convention 
which  met  m  Washington  in  May,  1870,  appointed  a  committee 
of  revision,  which,  having  met  at  intervals  for  nearly  two  years, 
and  subjected  the.  work  of  their  predecessors  and  of  the  several 
colleges,  which  prepared  preliminary  reports,  to  a  thorough  revis- 
ion, have  issued  the  result  in  a  volume  of  383  Jjages,  which  is  of 
authority  for  the  next  decade. 

In  the  original  and  subsequent  revisions  of  the  present  work, 
the  object  of  supplying  to  physicians  and  pharmacists  a  more  fre- 
quent and  less  restricted  view  of  the  progress  of  pharmacy,  in 
connection  with  a  practical  treatise  upon  the  science  and  art  of 
pharmacy,  has  been  attempted;  in  the  present  edition  most  of  the 
working  formulas  of  the  Pharmacopoeia  of  1870  are  introduced,  to- 
gether with  a  large  number  of  unoflicinal  and  extemporaneous 
formulas  and  prescriptions. 


CHAPTER   II. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  GRAVITY. 

Metrology  embraces  the  science  of  determining  the  bulk  or  ex- 
tension of  substances,  called  measurement,  their  gravitating  force, 
called  weight,  and  the  relation  of  these  to  each  other,  called  spe- 
cific gravity. 

In  the  present  essay  it  is  not  designed  to  enter  into  the  subject 
further  than  is  necessary  to  the  student  of  medicine  and  pharmacy. 

"Weights  and  Measures. — So  difficult  has  it  been  found  to 
modify  or  materially  alter  the  systems  of  measurement  and  weight 
banded  down  from  the  earliest  antiquity,  and  tenaciously  adhered 
to  by  the  mass  of  the  people,  and  so  inadequate  have  been  the 
efforts  of  the  British  crown  and  Parliament  to  supply  proper  and 
invariable    standards,  that   the   present    Troy   and   Avoirdupois 
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weights  are  believed  to  be  even  less  perfect  and  consistent  with 
each  other  than  the  very  ancient  standards  from  which  they  were 
derived.  The  inconveniences  attendant  on  the  use  of  separate  sets 
of  weights  and  measures  for  diti'erent  kinds  of  commodities  have 
probably  always  been  felt,  and  are  only  partially  remedied  by 
adapting  these  to  one  common  unit  to  which  all  can  be  reduced. 
This  adaptation,  in  the  case  of  our  different  standards,  is  through 
the  grain  or  unit  of  weight;  the  systems  of  Troy,  Apothecaries' 
and  Avoirdupois  weights,  and  of  Wine  measure,  are  all  readily 
compared  through  this  common  standard — ^the  grain. 

Troy  Weight  is  used  by  jewellers,  and  at  the  mints,  in  the  ex- 
change of  the  precious  metals.  Its  denominations  are  the  pound, 
ounce,  pennyweight  (=  24  grs.),  and  grain. 

Apothecaries^  Weight  is  used  by  apothecaries  and  physicians  in 
mixing  and  prescribing  medicines,  and  is  officinal  in  the  United 
States  Pharmacopoeia.  The  denominations  of  the  apothecaries' 
weight  are  pounds,  ounces,  drachms  or  drams,  scruples,  and  grains. 
Its  pound,  ounce,  and  grain  correspond  with  the  Troy  weight. 

Avoirdupois  Weight  is  used  in  general  commerce,  and  by  apothe- 
caries in  their  strictly  commercial  transactions,  as  in  buying  and 
selling  medicines  without  the  prescription  of  a  physician,  and  also 
in  compounding  reci[>es  for  domestic  pur}X)ses  and  for  use  in  the 
arts.  As  at  present  used,  it  has  pounds,  ounces,  and  fractions  of 
the  ounce.     Its  higher  denominations  need  not  be  named. 

Decimal  Weighty  or  Metrical  System. — By  the  use  of  a  decimal 
system  in  measuring,  which  corresponds  with  the  system  of  nota- 
tion universally  in  use,  the  calculations  for  reducing  one  dtjnomi- 
nation  of  the  old  systems  into  another  are  avoided,  the  decimal 
mark  being  all  that  it  is  necessary  to  adjust.  So  great  is  this  merit 
that  men  of  science  the  world  over  now  generally  adopt  it,  and  al- 
though neither  of  the  pharmacopoeias  in  use  in  the  United  States 
uses  it  in  their  formulas,  many  regard  its  incorporation  into  phar- 
macy as  only  a  question  of  time.  It  is  quite  necessary  to  the  un- 
derstanding of  modern  chemical  works  to  be  acquainted  with  this 
system. 

The  unit  of  length  in  the  metric  system  is  the  metre^  equal  to 
39.37  English  inches;  this  is  an  arbitrary  length,  a  standard  metre 
having  been  prepared  by  authority  of  the  French  government,  and 
preserved  in  Taris,  from  which  all  copies  are  made  for  use. 

After  earnest  discussion  in  the  Committee  of  final  revision  and 
publication,  appointed  by  the  decennial  Pharmacopoeial  Convention 
of  1870,  the  use  of  apothecaries'  ounce  has  been  continued  in  the 
United  States  Pharmacopoeia,  and  this  vexed  question  is  set  at  rest 
among  us  for  another  decade.  This  abandonment  of  the  pound 
and  the  use  of  the  new  officinal  word  troyounce  remove  the  un- 
certainty formerly  pertaining  to  the  weights  directed  in  the  offi- 
cinal formulas,  though  the  distinction  between  the  officinal  and 
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commercial  weights  needs  to  be  kept  in  view  in  many  pharmaceu- 
tical processes. 

In  the  General  Council  of  Medical  Education  and  Registration, 
to  which  the  Consolidated  British  Pharmacopoeia  was  submitted  for 
adoption,  the  modification  of  the  previously  existing  weights,  in- 
volving a  change  in  the  value  of  the  grain,  which  had  been  adopted 
by  the  Pharmacopoeia  Committee,  was  considered,  and  received  a 
most  decided  negative.  The  Council  resolved,  "That  the  weights 
ui*ed  in  the  British  Pharmacopoeia  be  the  imperial  or  avoirdupois 
pound,  ounce,  and  grain;  and  that  the  terms 'drachm'  and  'scruple,' 
us  designating  specific  weight,  be  discontinued." 

The  British  Pharmacopoeia  has  furnished  much  material  for  the 
present  edition  of  this  work,  and  numerous  formulas  are  inserted 
iu  wliich  the  avoirdupois  or  commercial  weight  is  directed,  and 
when  tills  is  intended  care  will  be  taken  to  indicate  it  in  the  text. 

A  knowledge  of  these  standards  and  their  relations  to  each  other 
— always  a  most  important  preliminary  item  in  the  study  of  Phar- 
macy— is  now  rendered  indispensable  by  the  fact  that  the  two 
Piiarmaco{K£ia8  used  in  this  country  and  in  Great  Britain  agree 
only  in  the  unit  of  each  system,  the  grain. 

In  the  following  tables  I  have  endeavored  to  display,  in  the 
8impler>t  and  most  comprehensive  manner,  the  value  of  each  de- 
nomination in  the  respective  weights,  and  the  relation  of  these  to 
each  other: — 

Table  of  the  U.  S.  P.  Apothecaries^  Weight. 

20  grains  «  9j  (one  scruple)  =  gr.  xx. 

60  grains  =  3j  (one  drachm)  =  §iij     (3  scruples). 

480  grains  ==  3j  (one  troyounce)  «=  5viij   (8  drachms). 

6760  grains  =  ftj  (one  pound)  «-  Sxij    (12  troyounces). 

Table  of  Avoirdupois  Weights. 

437.5  grains  =  1  oz.  (one  ounce). 

7000  grains  =  IBb    (one  pound.  Com.)  t=a  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  importance,  as  designating, 
when  correctly  used,  to  which  system  of  weights  the  particular  de- 
nomination refers;  thus,  3j  means  480  grains;  while  one  oz.  means 
437.5  grains.  The  sign  for  designating  the  pound  is  not  so  distinc- 
tive; ffij  is  applied  equally  to  the  apothecaries'  pound,  5760  grains, 
and  to  the  avoirdupois  pound,  7000  grains. 

Comparison  of  the  Apothecaries^  and  Avoirdupois  Weights. 

The  comparative  value  of  the  different  parallel  denominations  may 
be  thus  expressed: — 

The  apothecaries^  ounce,  (troyounce)  contains  42J  grains  more  than 
the  commercial.  The  pound  (3xij)  contains  1240  grains  less  than 
the  commercial. 
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The  apothecaries'  pound  contains  3xij ;  the  avoirdupois  pound 
16  oz. 

480  grains,  (Sj)     x  12  =  5760  grains,  ftj,  U.  S.  P. 
437.5      *'  (1  oz.)     X  16  =  7000      "     1  ib.  Commercial. 

To  the  pharmacist  who  manipulates  with  large  quantities  of 
drugs,  the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a 
convenient  rule  for  converting  one  system  into  the  other  is  a  de- 
sideratum. The  following  is  the  simplest  rule  for  the  purpose  with 
which  I  am  acquainted,  and  gives  the  exact  result. 

To  convert  a  given  weight  troy  into  avoirdupois,  reduce  it  to 
ounces,  add  one-tenth,  divide  by  sixteen,  and  deduct  one  and  a 
quarter  grain  for  every  ounce  in  the  original  question;  the  answer 
will  be  in  avoirdupois  pounds,  thus: — 

124  +  12.4  =  136.4  -t-16  — 155  grs.  =  8  ft.  8  oz.  20  grs. 

To  convert  avoirdupois  weight  to  troy,  reduce  to  ounces,  and 
multiply  the  number  of  ounces  by  .912,  and  from  the  result  deduct 
4.16  grains  for  every  pound  in  the  original  question;  this  gives  the 
answer  in  troyounces: — 

24  ozs.  av.  X  .912 — 6.24  =  3xxi.  3vii. 

United  States  Coins. 

A  convenient  standard  by  which  to  test  weights  used  in  phar- 
macy is  furnished  by  the  legal  coins  issued  from  the  mint  of  the 
United  States.  Those  of  gold  are  to  be  preferred,  and  when  new 
will  rarely  be  found  to  vary  more  than  one-tenth  of  a  grain  from 
the  following  weights: — 


Double  Eagle,  $20  00,  weighs  516     grs. 
Eagle,  10  00,      "       258      '* 

Half  Eagle,  6  00,      "       129      " 


Qnarter  Eagle,  $2  50,  weighs  64.5    grs. 
Three  Dollar,        3  00,      "      77.4 
One  Dollar,  1  00,      "      25.8 


it 


Weights, — The  balance,  or  scale,  is  of  course  indispensable  to  the 
idea  of  metrology,  and  the  possession  of  masses  of  previously  as- 
certained gravitating  force,  called  weights,  is  equally  necessary. 
Scales  are  of  various  styles,  although,  for  use'  in  pharmacy,  the 
kinds  figured  in  a  former  chapter  among  the  necessary  implements 

Fig.  90. 


WW  9 

Series  of  apothecaries'  or  cup  weights. 

for  furnishing  the  physician's  office,  answer  every  purpose.  In  this 
place,  it  will  be  proper  to  call  attention  especially  to  the  usual 
forms  of  weights  of  the  different  systems.  The  apothecaries'  weights 
are  invariably,  for  all  denominations,  made  of  brass  or  copper.    The 
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Fig.  91. 


Oommercial  or  aTOir- 
dupois  weights. 


larger  weights  come  in  the  cxip  form,  as  shown  in  Fig.  90.  Each 
cup  18  equal  to  the  sum  of  all  those  which  lit  in  it,  or  is  twice  the 
sum  of  the  next  smaller.  These  weights  are  expensive,  and,  un- 
fortunately, too  little  used  by  physicians,  and  even  by  some  apothe- 
caries. The  small  weights  which  accompany  the 
box  scales,  and  figured  in  a  former  chapter,  are 
used  for  all  denominations  up  to  two  drachms, 
and  then  the  common  commercial  or  avoirdupois 
weights,  which  are  cheaper  than  the  brass  cup 
weights,  are  frequently  brought  into  use. 

These  are  usually  in  piles  of  iron,  brass,  or  zinc, 
of  the  form  shown  in  the  annexed  figure,  each 
weight  being  half  that  of  the  one  below  it.  In  a 
large  number  of  processes,  officinal  in  the  U.  S. 
Pharmacopoeia,  one  ounce  or  two  ounces  are 
ordered,  and  in  these  cases,  if  the  avoirdupois  weight  is  used,  a 
9ij  or  3j  and  5^  weight  must  be  added  from  the  small  set.  In 
the  case  of  a  pound  bein^  ordered,  as  there  shown,  13  ounces  from 
the  pile,  and  a  3j  from  the  small  set,  will  nearly  approximate  the 
required  weight. 

TTie  Decimal  System. — Tlie  attention  of  pharmacists  and  of 
commercial  men  has  recently  been  directed  to  the  subject  of  re- 
forming the  systems  of  weight  and  measurement  in  use  in  this 
countiy  and  in  England,  and  the  most  prominent  change  now  pro- 
posed 18  the  entire  substitution  of  the  French  decimal  system  for 
all  those  now  in  use.  This  system  is  now  used  in  most  analytical 
laboratories  in  this  country,  and  throughout  Europe,  and  although 
its  adoption  for  the  purposes  of  trade  is,  as  yet,  considered  rather 
chimerical,  yet  it  is  worthy  of  careful  study,  and  as  it  is  so  useful 
to  all  who  pursue  chemistry  and  pharmacy,  the  following  table  ia 
inserted. 

Comparative  Table  of  Decimal  with  Avoirdupois  and  Apothecaries^ 

Weights. 


Namkb. 

ilquiTAlent  in 
Qrammet. 

Equivfilent  in 

EquiTfilent  in 

EquiTAlent  in 

GraiDS. 

AroMup'B  Weight, 
lb.     oz.     gr. 

Apothe»s  Weight. 

lb.  oz.  dr.     gr. 

MilH^rramine      .    . 

.001 

.0154 

Centigramme     .    . 

.01 

.1543 

I>ecigrnimme      .    • 

.1 

1.5434 

1.5 

Gnimmo    .... 

1 

15.4340 

10.4 

Decagramme     .    . 

10 

154.3402 

Oi    45 

2     34.0 

Hectogramme    .    . 

100 

1543.4023 

^    12.152 

3    1     43.0 

*Kilognunme     .    . 

1000 

15434.0234 

2    3i    12.173 

2     8     1     14 

Mjriagr&mme    .    . 

10000 

154340.2344 

22    0}     12 

26     9    4    20 

The  starting  point  of  this  system,  the  metre,  was  supposed  to  be 
the  one  ten-miliionth  part  of  the  quadrature  of  the  earth's  circum- 


♦  Abbreviated  Kilo. 
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ference  around  the  poles,  and  this  was  selected  as  being  a  natural 
and  invariable  standard  from  which  to  take  a  measure;  the  highest 
authorities  have,  however,  shown  this  assumption  of  accuracy  to 
be  fallacious,  and  consequently  not  more  worthy  of  regard  tlian 
any  other  standard  that  might  have  been  selected.  The  metre  has 
been  subdivided  into  decimetres,  centimetres,  and  millimetres.  A 
cubic  decimetre  is  called  a  litre,  and  this  is  the  unit  of  measures 
of  capacity.  It  contains  rather  more  than  a  quart.  In  order  to 
obtain  a  unit  of  weight,  a  cubic  centimetre  of  distilled  water  is 
weighed  at  the  temperature  of  4°  Centigrade  (39.2°  F.),  and  is 
called  a  gramme.  It  is  equal  to  15.434  grains.  The  gramme  is 
divided,  as  is  shown  in  the  table  below,  into  tenths,  hundredths, 
and  thousandths,  and  multiplied  in  the  same  ratio,  with  names 
corresponding  to  the  weights  contained  in  the  table. 

The  apothecaries'  weight  of  other  civilized  countries  is  sub- 
divided similarly  to  our  own,  though  the  value  of  the  different 
denominations  varies  considerably,  as  will  be  seen  from  the  an- 
nexed table. 

In  Portugal,  Spain,  and  Italy,  all  the  subdivisions  of  the  pound 
correspond  to  ours,  except  the  scruple,  which  contains  24  graiuSi 
thus  making  the  pound  6912  grains,  one-fifth  more  in  number 
than  the  troy  grains  contained  in  a  troy  pound.  The  medicinal 
weight  of  France  is  the  gramme,  and  for  an  account  of  the  weight 
about  to  become  the  standard  in  the  German  Zollverein,  we  refer 
to  a  notice  in  the  Amer,  Journ,  of  Phainn.^  1859,  p.  207.  The  Nu- 
remberg weight  is  the  lescal  standard  in  Denmark,  Norway,  Sweden, 
Hussia,  and  in  nearly  a^l  the  German  States,  with  the  exception 
of  Austria,  Prussia,  Saxony,  and  Bavaria ;  but  its  value  varies  in 
the  different  countries  between  357.845  and  357.667  grammes,  and 
is  still  less  in  Sweden.  In  the  following  table  the  pound  is  com- 
pared with  grammes,  and  the  different  medicinal  grains  with  the 
troy  grain : — 


ft)  German  Zollverein    =500.      gram. 

1  kom 

1  ss 

0.259  ' 

Troy  grs. 

,  «  .0166  ( 

^m 

*'  Austria                      =  720.009 

»» 

1  grain  == 

1.127 

ti 

=  .0729 

It 

"  "*  sSeSS"""'  }  =  375.000 

<( 

u 

== 

1.005 

u 

«=  .0651 

ti 

"   England  and  U.  S.    =  373.246 

(( 

n 

s= 

1. 

t< 

=  .0648 

(1 

"   liavaria,  Greece        t=s  360. 

(< 

^^ 

BS 

.965 

u 

r=  .0625 

ti 

*'   Kussia,  Norway,    1 

Frankfortrou-lhe  \  =  357.845 

<( 

11 

S= 

.959 

11 

«=  .0625 

ti 

Main 

"  Denmark,Holstein, 

Hessia,  Wurtem-  V  =  357.664 

« 

u 

=s 

.959 

u 

=  .0621 

it 

berg 

"   Hamburg                  =  357.629 

u 

u 

= 

.959 

<l 

=  .0621 

it 

"   Baden,    Hanover, )  _  onr  ^^7 
Oldeuburg          ;  —^^'-^^^ 

11 

u 

= 

.959 

l< 

=  .0621 

ti 

"   Berne                         =»  356.578 

11 

<l 

srs 

.955 

u 

=  .0679 

it 

"   Sweden                      =356.227 

u 

(( 

s= 

.954 

u 

=r  .0618 

ti 

"   Prussia,  Saxony,       =  350.783 

u 

(t 

ss 

.940 

u 

B  .0609 

tt 

"   Rome                         =  339.161 

i( 

<( 

=a 

.785 

It 

B  .0491 

it 

*'   Spain                          -=  345.072 

(( 

<c 

S3 

.770 

it 

».0499 

It 

"  Portugal                   «  344.190 

u 

(1 

=a 

.769 

tt 

B.0498 

tt 
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Measures  of  capacity  are  used  for  liquids,  and,  in  the  higher  de- 
nominations, for  corn  and  the  cereal  grains ;  but  the  only  table  of 
these  we  need  at  present  is  that  employed  in  medicine,  called  Wine 
Measure.  The  unit  of  this  system  is  called  a  ruinim^  and  is  equal 
to  about  .95  of  a  grain  of  pure  water  at  60^  F. 

Table  of  the  Wine  Measure.     U.  S.  P. 

60  minims  are  one  fluidrachm. 

8  fluidrachms  are  one  fluidounce. 
16  fluidounces  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 

Or  thus : — 

UiAima.  Qrains  of  water. 

60  =  f5j  (one  fluidrachm)  =  nt   Ix  «        56.9 

480 «  f5j  (one  fluidounce)  =  f3viij=       455.7 

7,680  =  0j  (one  pint)  «fgxvj=    7,291.2 

61,440  -  Cong,  j  (one  gallon)         «  Oviij  =  58,328.8 

Besides  the  discrepancy  occasioned  by  the  minim  not  being 
equal  to  one  grain  of  the  natural  liquid  standard,  it  will  be  per- 
ceived at  once  that  a  wide  variation  exists  in  the  denominations 
above  an  ounce.  The  fluidounce  contains  480  minims,  as  tlie 
apothecaries'  ounce  contains  that  number  of  grains;  but  in  the 
pmt  are  16  fluidounces,  while  the  corresponding  pound  contains 
only  12  ounces.  From  these  causes,  the  adjustment  of  proportions 
of  solids  to  liquids,  when  accuracy  is  required,  is  a  matter  of  no 
little  calculation. 

In  England  this  system  of  measures  has  been  revived  of  latter 
years,  so  as  to  bring  about  a  close  relation  between  the  solid  com- 
mercial ounce  and  the  fluidounce.  In  the  Imperial  measure,  the 
minim  is  equal  to  .91  of  a  grain,  and  it  is  multiplied  as  follows : — 

Imperial  Measure.     Ph.  Br. 

Minimt.  OraiDi  of  Water. 

60  «  f3j  (one  fluidrachm)  —  nv  Ix  «         54.6 

480  =  f3j  (one  fluidounce)  =  f 5viij  -       437.5 

9,600  :=  Oj  (one  pint)  =  fSxx  =    8,750* 

76,800  =  Cong,  j  (one  gallon)         =.  Oviij  =  70,000 

The  Imperial  pint  is,  within  an  inconsiderable  fraction,  exactly 
one-tifth  larger  than  the  wine  pint. 

A  wine  pint         =  28.87.5  cubic  inches,  or  7291.11  grains. 
Add  one-fifth,      ==    5,775     **        "        or  1458.22       " 


34.650     "         "  8749.333      " 

An  Imperial  pint  =  34.659    **        "  8750 

The  same  relation  holds  good  in  the  case  of  the  gallon. 

*  E4iual  to  1  lb.  4  oz.  avoirdupois  weight. 


Fig.  02. 


Fig.  93. 
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Metrical  Measure  of  Capacity.-^li  may  be  appropriate  to  this 
place  to  describe  tbe  nieasure  of  capacity  adopted  in  FraDce,  which 
18  frequently  referred  to  iu  scientific  works,  and  has  of  late  years 
been  introduced  iu  analytical  chemistry,  for  the  purpose  of  avoidine; 
the  weighing  of  precipitntes,  and  to  facilitate  analyses  iu  general. 
Tbe  euha  of  one  decimetre,  which  equala  3.937  English  inches,  is 
called  a  litre,  and  measures  2.1135  pints.  The  weight  of  one  cubic 
decimetre  of  water  at  4°  C.  {39.2°  F.)  is  one  kilogramme.  The  one- 
thousandth  part  is  a  cubic  centimetre,  or  one  niillilitre,  and  con- 
tains 1  gramme  of  distilled  water.  The  close  relation  between  the 
measures  of  length,  of  capacity,  and  of  gravity,  renders  it  more  easy 
to  measure  correctly  than  to  weigh  accurately. 

By  calculation  from  the  above,  we  shall  find  that  one  flutdoDnce 
of  our  officinal  measure  equala  in  capacity  29.53  cubic  centimetres, 
and  we  have  thereby  a  convenient 
means  of  ascertaining  the  correctness 
of  graduated  measures  without  the 
necessity  of  weighing  water  at  a  cer- 
tain temperature  on  a  delicate  balance. 
All  the  EubdivisiouB  and  the  higher 
denominations  may  be  easily  calcu- 
lated, and  all  that  ia  necessary  is  to 
measure  tbe  corresponding  number  of 
cubic  centimetres  of  any  liquid  into 
the  graduate  in  order  to  ascertain  its 
correctness. 

Glass  tubes,  which  are  graduated 
into  the  subdivisions  of  cuwc  centi- 
metres— burettes,  as  they  are  called, 
shown  in  Fig.  92 — are  now  exten- 
sively manufactured  and  sold  by 
dealers  in  chemical  apparatus,  tt 
must  be  remembered  that  all  these 
instruments  should  he  carefully  tested 
before  reliance  is  placed  upon  them, 
although  they  are  generally  correct. 

Since  the  introduction  of  volumetric 
solutions  for  analysis  into  tbe  British 
Fharmacopceia,  tbe  use  of  burettes  has 
greatly  increased,  and  a  useful  stand 
has  been  devised  by  Dr.  Squibb  for 
jjuiettc.  Burette  itimd.  t^*'  purpose  of  Supporting  them.    See 

pai>ers  in  21st  vQ\\\mGoi'Froceedii\gsof 
the  American  Pharmaceutical  Association.  Fig.  93  shows  the  arrange- 
ment of  the  stand  when  ready  for  use;  the  burettes  are  jirevented 
from  slipping  through  the  holes  by  sections  of  gum-elastic  tubing 
being  stretched  around  them. 

Graduated  measures  of  glass  of  Oj,  fSviij,  fSvj,  fSiv,  f3ij,  fjjj,  fjj 
capacity  are  manufactured,  and  sold  by  druggists;  these  are  some- 
times quite  inaccurate,  but  may  be  readily  verified,  as  above,  by 
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rig.  94. 


f3iv  graduated  measure. 


balancing  them  on  the  scales,  and  gradually  adding  pure  water  until 
the  required  weight  in  grains,  as  shown  in  the  tables,  is  attained. 
In  the  same  way  we  may  graduate  measures, 
marking  the  denominations  by  the  following 
ready  process: — 

Having  thinly  coated  one  side  of  the  glass 
with  wax,  balance  it  on  the  scales,  adjust  the 
weijjhts,  and  add  the  required  number  of 
eranis  of  pure  water,  observing  to  add  it  drop 
by  drop  toward  the  last;  as  soon  as  the 
weight  18  accurately  counterpoised,  remove  the 
measure  to  a  level  table  or  counter,  so  high  that 
it  will  be  on  a  line  with  the  eye,  and  carefully, 
with  the  point  of  a  pin,  mark  the  line  formed 
by  the  surface  of  the  liquid,  and  opposite  this 
the  appropriate  sign;  this  may  be  rendered 
more  clear  and  distinct  afterwards.  In  the 
same  way  mark  the  various  other  denominations,  having  regard  to 
the  temperature,  which  should  not  vary  far  from  60°.  Now  form 
a  paste,  by  mixing  a  suflScient  quantity  of  finely-powdered  fluor- 
spar with  sulphuric  acid,  and  spread  this  over  the  marked  surfaces, 
and  set  the  measure  aside  for  a  day  or  two,  after  which  wash  it  olf 
and  remove  the  wax;  the  graduated  measure  is  now  indelibly  and 
distinctly  marked,  and,  if  we  have  used  the  proper  care,  more  ac- 
curately than  is  usual  with  those  sold.  I  have  compared  two,  in 
which  the  one  fluidrachm  mark  of  one  ^corresponded  nearly  with 
the  two  fluidrachm  mark  of  the  other,  and  in  other  respects  they 
were  almost  as  much  at  variance. 

Fig.  95  exhibits  a  graduated  measure,  patented  by  W.  Hodgson, 
Jr.,  of  Philadelphia;  it  is  made  in  a  mould  in  which  depressions 
are  cut  for  the  several  denominations  of  the  scale, 
and,  ou  the  reverse,  for  the  corresponding  approxi- 
mate measurements  used  in  poi)ular  and  domestic 
practice.  By  a  plunger,  which  is  graduated  pre- 
cisely to  the  required  bulk  and  thrust  into  the  mould 
while  the  glass  is  fluid,  the  required  measurement  is 
accurately  adjusted  to  each  of  these  marks,  and  the 
necessity  of  further  graduation  is  obviated. 

These  measures  are  much  more  accurate  than  the 
ordinary  kinds  met  with  in  the  shops,  though  the 
glass  is  mther  deficient  in  that  perfect  surface  which 
characterizes  blown-glass  vessels.  The  smaller  sizes 
are  perfectly  adapted  to  medicine  chests  and  saddle- 
bags, and  are  much  more  satisfactory  in  measuring  fluidrachms 
than  the  common  kinds. 

A  precaution  to  be  observed,  whether  in  graduating  or  using  a 
measure,  particularly  of  small  diameter,  may  be  appropriately  men- 
tioned  here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides  of  the  measure, 
its  surface  is  concave,  and  shows,  from  a  side  view,  two  lines;  one 


Fig.  95. 


Hodf^son*a    gradU' 
ated  measure. 
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where  the  edge  of  the  liquid  adheres  to  the  glass,  and 
the  other,  the  line  of  the  lower  surface  of  the  con- 
cavity. Ill  order  to  fix  the  true  line  in  this  case,  it 
must  l)e  intermediate  between  tlie  upper  and  lower 
edge  of  the  liquid,  and  not  at  either  surface.  This  is 
more  obvious  the  smaller  the  diameter  of  the  mea- 
sure,  and,  in  the  accompanying  drawing,  the  dotte<l 
line  has  been  made  at  the  proper  pointfor  measure- 
ment. This  concavity  is  readily  corrected  by  a  drop 
of  alcoholic  solution  of  corrosive  sublimate,  when  the 
true  line  is  at  once  seen. 

Besides  the  common  forms  of  glass  graduated  mea- 
sures, a  measure  is  used,  especially  by  German  pbar- 
Minim  meagure,    uiucists,  made  of  block   tiu   and  graduated  on  the 

inside;  each  denomination  is  marked  by  a  raised  rim, 
and  the  quantity  designated  by  an  approf)riate  sign.  This  is 
esi>cciully  convenient  for  measuring  hot  liquids,  and  if  readily  pro- 
curable, would  soon  be  generally  introduced. 

Approximate  Measurancnt. — The  api)roximate  standards  of  mea- 
surement are  very  inaccurate,  but  they  have  no  wider  range  than 
the  doses  of  medicines,  so  that  they  are  for  the  most  part  satisfao- 
tory.     The  following  table  exhibits  those  in  common  use:— 

A  gill  mug  or  teacupful     ....    f  5iv. 

A  wineglassful fgij. 

A  tablesi)Oonful fSss. 

A  dessertspoonful f3ij. 

A  teaspoonful f 3j. 

A  drop from  }  to  IJ  minim. 

Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  fre- 
quently less  than  two  fluidounces,  although  the  champagne  glass 
is  nearer  four  fluidounces.  I  have  observed  that  the  modern  tea- 
81)00113  are  larger  than  formerly,  and  that  the  silver  spoons  are 
generally  larger  than  those  of  common  metal  of  the  same  nominal 
size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature 
of  the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which 
dropped,  the  extent  to  which  the  lip  is  moistened,  and  the  rapidity 
of  dropping  are  the  most  important. 

Four  lists  are  ai)pended:  Ist.  That  by  Elias  Durand,  originally 
published  in  the  Journal  of  the  Philadelphia  College  of  Pharmacy, 
vol.  i.  p.  169,  and  copied  into  most  of  our  standard  works ;  from 
this  I  have  omitted  several  items,  on  account  of  their  standard 
strength  having  been  altered  since  the  period  of  his  experiments. 
2d.  That  of  Prof.  Procter,  published  in  the  tenth  edition  of  the 
United  States  Dispensatory^  and  confined  to  diflferent  essential  oils. 
The  3d  and  4th  lists  I  have  prepared  as  the  result  of  my  own 
observations,  chiefly  confined  to  medicines  not  included  in  the  fore- 
going. 
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A  TiMe  of  the  number  of  drops  of  different  liquids  equivalent  to  affui- 
dnu'hm  U.  S.  P.,  a^  observed  by  I}urand  and  by  Procter — A,  from 
the  bottles  from  which  they  are  commonly  dispensed^  B,  from  a 
minim  measure  ;  and  Parrish^  A  {at  80°  F.),  from  pint  or  half  pint 
tincture  bottles^  and  By  from  a  minim  measure. 


NaMS  or  SUB8TAKCB. 


Acetam  opii 

Acidum  acet.  crrst.    . 

Acidum  acet.  commercial 

Acidam  acet.  dilut.     . 

Acidum  bydroc^'aoic 

Acidum  m  aria  tic. 

Acidam  nitric    . 

Acidam  nitric,  dilat. . 

Acidum  snlphuric. 

Aoidom  snlpb.  aromat 

Acidam  dilut. 

Alcohol 

Alcohol,  dilated 

Aqaa 

Aqaa  aromoniae . 

Creasote     . 

Chloroform 

Ether 

Ext  Talerian,  fid. 

Glycerine    . 

Glycerine,  average 

lafuiion  digitalis 

Liqaor  iodini  comp.     . 

Li(|aor  bydrarg.  et  arsen.  iod. 

Liqaor  potaiMw  arsenitis 

Oil  of  almonds  (sweet) 

Oil  of  aniseed    . 

Oil  of  caraway  . 

Oil  of  cloTes 

Oil  of  chenopodiam    . 

Oil  of  cinnamon 

Oil  of  croton  tigliam 

Oil  of  cabebs 

Oil  of  fennel 

Oil  of  gaultheria 

Oil  of  hedeoma  . 

Oil  of  peppermint 

Oil  of  mint 

Oil  of  olives 

Oil  of  rosemary 

Oil  of  savine 

Oil  of  sassafras  . 

Oil  of  tansy 

Oil  of  valerian  . 

Spirits  of  nitrous  ether 

Spirits  of  ether,  comp. 

Syrap  of  gram  Arabic 

Syrap  of  squills 

iWtore  of  assafcetida 

Tiiietare  of  aconite  root 


DURAWD. 


120 


45 
54 
84 

•  •  • 

90 

120 

•  •  • 

138 

120 

45 

54 


150 


120 
120 


120 
120 


120 
120 


120 


Procter. 


A. 


91 


85 
106 
103 

97 
100 

•  •  • 

86 
103 
102 

91 
103 

89 

•  •  • 

104 
102 
102 
92 
116 


B. 


95 


86 
108 
103 
100 
102 

•  •    • 

96 
103 
101 

91 
109 

94 

•  •    • 

105 
108 
100 
111 
110 


Parribii. 


A. 
90 

>  •  • 

73 

55 
53* 


62 

•  •  • 

116 
54 

118 
98 

64.5 
49 

•  •  • 

180 

•  •  • 

115 
53 
55 

62.5 
75 
52 
60 
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6 


90 
90 

58 
85 

•  •  • 

118 


B. 

69 

■  •  • 

102 
52 


44 

•  •  • 

148 
49 

143 
124.5 
46 
62 

276.5 

•  •  • 

126 
135 
84.7 
60 
75 
52 
63 


92 


99 


148 

140 

56 

88 

•  •  • 

130 


♦  From  f  Sj  Tr.  hot.  53. 
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Namk  of  Substakce. 

DUBAND.            PrOCTBB. 

Parbish. 

1 

A. 

B. 

A. 

B. 

Tincture  of  chloride  of  iron 

132 

... 

106 

151 

Tincture  of  digitalis  .... 

120 

.  •  • 

•    •    • 

Tincture  of  guaiacura 

120 

... 

•    •    • 

Tincture  of  iodiue      .... 

•    •    • 

113 

144 

Tincture  of  opium     .        .        .        < 

120 

106 

147 

Tincture  of  opium  and  camphor 

•   •    • 

95 

110 

Tincture  of  tolu 

•    •    • 

120 

136 

Vinegar,  distilled 

78 

.  .  • 

•    •    • 

Vinegar  of  colchicum 

78 

... 

•   •    • 

Vinegar  of  squills 

78 

... 

•   •    • 

Wine,  Teneriffe .... 

78 

... 

•    •    • 

Wine,  antimonial 

72 

62 

87 

Wine,  colchicum 

75 

... 

... 

Wine,  opium      .... 

78 

78 

92 

1st  trial  34. 
5th  trial  60. 


2d  trial  48. 
6th  trial  .50. 


3d  trial  32. 
7th  trial  65. 


The  number  of  Drops  of  Water  equivalent  to  f  5j  dropped  frcrni  f  Sj  vials. 

4th  trial  43. 
Average  48.1. 

It  will  be  observed  from  the  above  tables  that  the  size  of  the 
drops  of  different  liquids  bears  no  relation  to  th^AV  density ;  sul- 
phuric acid,  sp.  gr.  1.84,  is  stated  in  Durand's  table  as  yielding  90 
drops  to  the  fluidrachm,  while  water  yields  but  45,  and  oil  of 
anise,  sp.  gr.  97,  according  to  Prof.  Procter,  85.  It  follows  then 
that  the  weight  of  drops  varies  for  most  liquids. 

Specific  Gravity. — As  this  text-book  is  designed  to  direct  the 
practitioner  of  medicine  and  pharmacy  in  the  necessary  pursuits  of 
nis  office  or  shop,  I  shall  confine  this  essay  to  the  specific  gravity 
of  solids  and  liquids,  the  most  important  branches  of  the  general 
subject  to  this  class  of  readers. 

It  was  said,  at  the  commencement  of  this  chapter,  that  while 
extension,  and  gravitation  or  weight,  are  each  capable  of  a  separate 
standard  of  measurement,  it  is  impossible  to  bring  them  to  a  com- 
mon standard;  they  are  only  capable  of  being  compared  with  each 
other. 

The  importance  of  understanding  this  branch  of  physics  is  now 
so  universally  acknowledged,  that  no  argument  will  be  presented 
to  enforce  its  thorough  study.  It  is  well  defined  to  be  the  relative 
weights  of  equal  bulks  of  different  bodies  compared  to  some  stan- 
dard. In  the  case  of  solids  and  liquids  not  aeriform,  the  adopted 
standard  is  distilled  water  at  60^  F.,  and  barometric  pressure  30 
inches.  As  distilled  water  at  60°  F.,  80  inches  barometric  pressure, 
has  been  adopted  as  the  standard  for  solids  and  liquids  not  aeriform, 
it  follows,  that  it  is  only  necessary  to  ascertain  the  weight  of  a 
bulk  of  water  equal  to  the  bulk  of  any  given  substance  to  ascer- 
tain the  sp.  gr.  of  that  substance  by  the  rule  of  proportion. 

The  method  of  finding  out  the  weight  of  a  bulk  of  water  equal 
to  any  substance  which  is  insoluble  in  it  is,  after  having  ascertained 
its  weight  in  air,  to  immerse  it  in  water,  and  note  the  loss  of  weight 
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Fig.  97. 


Hydroitfttio  bftlance. 


sustained  by  this  experiment.  This  follows  from  the  law  of  Archi- 
niedes,  *Mhat  bodies  immersed  in  any  liquid  are  buoyed  up  with  a 
force  equal  to  the  weight  of  the  liquid  displaced."  The  arrange- 
ment of  apparatus  by  which  this  is  most  easily-  accomplished  is 
shown  in  1  ig.  97. 

A  scale  beam  lias  one  short  stirrup  to  support  a  dish  with  a  hook 
fastened  to  its  under  side,  to  which  the  substance  to  be  examined  is 
hung  by  a  fine  wire;  a  beaker  glass 
containing  distilled  water  is  placed 
in  the  ring  of  a  retort-stand,  and 
after  the  substance  has  been  weighed 
in  the  air,  the  glass  is  raised  until 
the  substance  is  entirely  submerged, 
the  loss  is  then  noted,  and  is  the 
weight  of  the  water  displaced. 
Should  it  hapi)en,  however,  that  the 
body  id  soluble  in  water,  some  other 
liquid  must  be  used,  the  sp.  gr.  of 
which  is  already  known.  The  Sal- 
lowing formula  for  ascertaining  the  sp.  gr.  of  bodies  is  applicable 
to  all  cases,  namely: — 

Ist  term:  The  weight  of  the  liquid  displaced. 
2d  term:  Weight  of  the  substance  in  air. 
3d  term:  The  sp.  gr.  of  the  liquid  used. 

For  example,  a  piece  of  lead  weighs  1133  grains;  when  weighed 
in  water,  it  loses  100  gniins.  Divide  the  original  weight  by  the  loss 
in  water  (namely,  100  grains),  and  we  find  the  sp.  gr.  11.33. 

It  sometimes  occurs  that  we  wish  to  ascertain  the  sp.  gr.  of  a 
l)ody  soluble  in  water.  To  do  this  we  employ  some  other  liquid  in 
which  it  is  insoluble,  the  sp.  gr.  of  which  we  have  already  ascer- 
tained ;  having  learned  the  weight  of  the  substance  in  air,  we  then 
weigh  it  in  the  liquid  chosen. 

For  example,  a  lump  of  alum,  weighing  in  the  air  10,000  grains, 
when  immersed  in  oil  of  turpentine  loses  5363  grains;  the  sp.  gr.  of 
the  oil  of  turpentine  being  .880,  then — 

5363  :  10,000  :  :  .880  :  1.64. 

To  ascertain  the  sp.  gr.  of  a  body  lighter  than  water,  it  is  neces- 
sary to  immerse  it,  by  attaching  some  heavy  substance  which  has 
previously  been  brought  to  a  state  of  e<juilibrium  when  immersed: 
thus,  a  brass  globe  weighing  555  grains  in  the  air  requires,  when 
immersed  in  water  and  attached  to  a  counter|)oi8e,  which  has  been 
brought  to  a  state  of  equilibrium  after  immersion,  1037  grains  to 
restore  the  equilibrium;  this  shows  the  amount  of  water  displaced 
by  the  globe,  and  by  the  rule  given  we  find — 

1037  :  555  :  :  1  :  .5351  sp.  gr. 

Should  we  desire  to  ascertain  the  sp.  gr.  of  a  substance  which  is 
in  small  particles  or  fine  powder,  we  first  learn  its  weight  in  air, 
6 
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and  then  introduce  it  into  a  Bp.  gr.  bottle,  which  holds  1000 
grains  of  distilled  water.  We  now  till  the  bottle  with  wattjr,  and 
note  its  entire  weight.  From  this  we  deduct  the  original  weight  of 
the  powder,  and  we  have  thus  learned  the  weight  of  the  water  in 
the  bottle ;  the  difterence  between  this  and  the  1000  grains,  the 
capacity  of  the  bottle,  gives  the  weight  of  the  bulk  of  water  equal 
to  that  of  the  powder.  Thus,  250  grains  of  powder,  introduced 
into  the  bottle  and  the  bottle  filled  with  water,  weighed  1209.75 
grains,  from  which  we  deduct  the  weight  of  the  powder,  250  grains, 
which  leaves  959.75 ;  this  subtracted  from  1000  leaves  40.25,  the 
weight  of  water  equal  to  the  bulk  of  the  jx)wder  used ;  then — 

40.25  :  250  :  :  1  :  6.21  sp.  gr.  of  the  jx)wder. 

If  we  take  a  vial  which  will  hold  an  ounce  of  water  by  weight, 
we  find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and 
about  three-quarters  of  an  ounce  of  ether;  hence  we  may  sav,  ajv 
proximately,  that  nitric  acid  is  twice  as  heavy  as  ether,  or  that  it 
is  half  as  heavy  again  as  water,  while  ether  is  only  three-qAarters 
as  heavy.  We  thus  compare  these  two  liquids  with  a  common 
standard,  and  one  which,  being  universally  diffused  in  a  stiito  of 
tolerable  purity,  furnishes  the  most  ready  means  of  comparing  solid 
or  liquid  substances  together.  The  relation  which  the  weight  of  a 
substance  bears  to  that  of  water  is,  therelbre,  called  its  specific 
gravity.  Water  being  assumed  as  1  in  the  illustration  just  given, 
nitric  acid  would  be  1 J  or  1.5,  and  ether  f  or  .75.  Upon  this  princi- 
ple we  may  ascertain  the  specific  gravity  of  all  liquids  by  having  a 
bottle,  the  capacity  of  which  is  well  and  accurately  determined, 
filling  it  with  these  various  liquids  at  a  certain  normal  tempera- 
ture, ascertaining  their  weight,  and  by  a  simple  calculation  bringing 
them  to  this  common  standard.  The  specific  gravity  of  substances, 
when  accurately  ascertained,  constitutes  one  of  their  most  impor- 
tant characteristics.  In  pharmacy,  it  is  much  employed  to  indi- 
cate the  strength  and  purity  of  medicines,  particularly  acids,  alco- 
hol, the  ethers,  and  essential  oils;  and  a  physician  is  deficient  in 
one  of  the  most  important  aids  to  diagnosis  who  has  not  at  hand 
the  means  of  taking  the  specific  gravity  of  urine. 

The  apparatus  for  ascertaining  the  specific  gravity  of  liquids  is 
of  two  kinds:  first,  specific  gravity  bottles;  and  second,  hydro- 
meters, or  loaded  tubes  which  mark  the* density  of  liquids  by  the 
depth  to  which  they  sink  in  them,  according  to  known  and  purely 
artificial  standards.  The  most  convenient  specific  gravity  bottles 
are  graduated  to  hold  1000  grains,  or  100  grains  of  pure  water  at 
60°  F.  Those  made  by  Dr.  W.  II.  Pile,  of  Philadelphia,  are  accu- 
rate  and  reliable;  they  are  of  two  kinds,  stoppered  and  nnstop- 
pered.  The  former  are  most  approved;  they  are  accompanied  by  a 
little  counterpoise  to  be  placed  on  the  opposite  scale  plate,  which 
exactly  balances  the  empty  bottle,  so  that  the  weights  which 
balance  it,  when  filled  and  placed  on  the  scale,  indicate  the  weight 
of  its  contents. 

In  filling  the  stoppered  thousand  grain  bottle,  it  requires  to  be 
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6II«i  B  liltle  aboTC  the  point  in  the  neck  to  wliicli  the  stopper  will 
rtacli  when  [vjtiaceil.so  that  this  Bhall  force  out  theuirtLiid  a  small 
"cm  of  the  liijuid  into  ihe  cnpillury  tnljc  drilled  through  it. 
irhoie  bottle  ts  then  wiped  cleau  and  dry,  and  weighed. 


Ffg.aa 


Fig.  99. 


Fig.l<M3. 


Mui^jiefed  •jieriBe  gravjtjr  botUr,  tlo-bOX,  Nnd  toanlerpolw. 

The  onstopperetl  thousand  grain  bottle  is  marked  hy  the  scratch 
of  a  file  opposite  the  point  in  the  neck  to  which  tlie  liquid  must 
leaefa;  this  line  should  be  intermediate  between  the 
Bpper  and  lower  edge  of  the  concave  surface  of  the       Fijr.  101. 
liquid  in  the  neck  when  Slled.     The  hundred  gmin 
bottks  nro  of  the  eame  description,  and  are  used  in  the 
mme  way,  they  are  convenient  when  only  very  Binall 
(|aantities  can  be  obtained  for  testing,  but  arc,  of 
course,  not  quite  so  accurate. 

One  j>articu1ar  merit  of  the  1000  and  100  grain  bot- 
tles is,  that  the  weight  of  a  liquid,  as  obtained  by 
filling  and  weighing  them,  expresses  its  specific  gra- 
vity. The  equation  is  this;  as  the  weight  of  a  certain 
Imlk  of  water  is  to  the  weight  of  the  same  bulk  of  the 
liquid  being  tested,  so  is  tlie  specific  gravity  of  water,  which  is 
unily,  to  the  six-cific  gravity  of  tbe  liquid;  or  as  TOGO  is  to  the 
weight  of  the  liquid,  so  is  1  to  the  specific  gravity  of  the  liquid. 
ILivitig  obtained  tbe  weight  of  this  qnantity  of  a  liquid,  we  have 
its  si)ecific  gravity,  attention  being  required  to  the  decimal  mark 
merely. 

If,iOT  intrtance,  wo  fill  the  1000  grain  bottle  with  alcohol,  and 
find  it  weighs  835  grainn,  we  write  its  specific  gravity  .885,  placing 
tbe  decimal  mark  before  the  figures,  because  the  weight  is  less  than 
Iho  unit  adopted.  If  we  fill  it  with  chloroform,  and  find  the  weight 
^  bo  1'I90  grains,  we  state  the  specific  gravity  at  1.430,  placing  the 
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decimal  after  the  first  figure ;  or,  if  we  find  it  to  hold  13,500  grains 
of  mercury,  we  state  the  specific  gravity  13.5,  the  decimal  being 
varied  for  obvious  reasons;  but  no  calculation  is  necessary  to  ascer- 
tain their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not 
exhibit  the  specific  gravity  of  the  liquid  without  a  calculation, 
special  in  each  case,  but  possesses  the  advantage  of  being  cheap 
and  extemporaneous,  and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  ground 
glass  stopper;  after  firet  filing  down  the  side  of  the  stopper  a  small 
groove  to  subserve  the  purpose  of  the  capillary  orifice  in  the  stop- 
per of  the  1000  grain  bottle,  adjust  it  to  one  or  more  weights  which 
counterpoise  it,  and  put  these  aside  for  that  use.  Now  find,  by 
several  trials,  the  exact  weight  of  water  it  will  hold  at  the  proper 
temperature,  and  mark  this  on  the  bottle,  or  on  a  paper  in  which 
it  is  constantly  wrapped ;  this  is  used  in  the  same  way  as  the  1000 
or  100  grain  bottle,  except  that  it  is  necessarj'  to  make  a  calcula- 
tion, after  each  weighing,  to  ascertain  the  8i)ecific  gravity  of  the 
liquid.  Suppose  it  to  be  a  fSss  bottle,  and  to  contain,  say  242.5 
grains  of  pure  water,  and  the  liquids  tested  to  have  weighed  256 
grains ;  now,  to  ascertain  its  si:)ecific  gravity,  a  sum  must  be  made 
as  above  stated :  as  the  weight  of  a  certain  bulk  of  water  is  to  the 
weight  of  the  same  bulk  of  this  liquid,  so  is  the  specific  gravity  of 
water  to  the  specific  gravity  of  this  liquid : — 
242.5  :  256  :  :  1  :  1.055;  or  divide  the  weight  of  the  liquid  by  the 

256 
weight  of  the  same  bulk  of  water,  thus   ^  ^^    =  1.055,  the  sp.  gr. 

I  have,  though  rarely,  been  able  to  select  fSss  bottles,  which,  by 
modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

grains,  or— j— ;  hence  it  was  only  necessary  to  multiply  the  ascer- 
tained weight  by  4  to  get  the  specific  gravity.  This  plan  of 
taking  the  specific  gravity  is  so  mud)  more  accurate  than  that  by 
hydrometers,  that  these  extemporaneous  or  home-made  bottles, 
when  well  made,  and  used  with  good  scales,  are  to  be  preferred  to 
the  best  hydrometers,  which  rarely  mark  with  precision  more  than 
the  second  decimal,  a  point  reached  without  diflScultj'  with  a  bottle, 
even  when  the  scales  do  not  indicate  the  fractions  of  a  grain.  Un- 
stoppered  sjxjcific  gravity  bottles  are  still  more  readily  made. 

Sometimes  the  quantity  of  liquid  is  but  a  drop  or  two,  and  re- 
coui-se  is  had  to  the  ex}>edient  of  throwing  it  into  some  liquid  in 
which  it  is  insoluble,  and  bringing  the  sp.  gr.  of  the  latter  to  that 
of  the  drop  so  added,  which  is  known  by  the  drop  floating  at  any 
point  in  the  liquid  equally  well;  the  sp.  gr.  of  the  liquid  is  then 
ascertained  by  weighing  it  in  the  sp.  gr.  bottle. 

This  last  method  of  finding  the  sp.  gr.  is  the  same  in  principle 
as  that  aftbrded  by  Lovi's  beads,  small  glass  balls  of  difibrent 
weights  and  bulks  so  graduated  that  they  will  float  at  any  point  in 
the  liquid  in  which  they  are  placed  ;  this  sp.  gr.  having  been  ascer- 
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tained,  the  bead  is  so  marked,  and  then  becomes  an  instrument 
useful  for  ascertaining  that  particular  density. 

An  instrument  has  been  employed  which  has  one  advantage  over 
the  sp.  gr.  bottle,  in  that  it  is  much  more  easily  cleaned  when  soiled 
by  viscid  and  tenacious  matters.  It  consists  of  a  piece 
of  glass  tube,  shown  in  Fio^.  102,  partly  tilled  with 
mert-ury  so  that  it  will  readily  sink  in  liquids,  then 
hennetiCHlly  sealed,  and  the  end  drawn  out  into  a 
hook  or  eye  so  that  it  can  be  readily  attached  to  a  scale 
beam ;  it  is  then  counterpoised  and  weighed  in  dis- 
tilled water  at  the  temperature  of  60°  F.,  and  the 
weight  of  water  it  displaces  is  noted  for  future  ex- 
periments ;  if  when  inmiersed  in  a  liquid  it  displaces 
900  grains,  and  it  displaced  1000  in  water,  we 
know  the  sp.  gr.  to  be  .900,  because  1000  :  900  :  :  1 
:  .900, 

The  greatest  practical  difficulty  in  accurately  ad- 
justing a  specific  gravity  bottle,  and  in  taking  the 
specific  gravity  of  liquids,  has  relation  to  the  tem- 
jieniture.  The  proper  temperature  for  liquids  to  be 
measured  by  the  specific  gravity  bottle  is  60°  Fah- 
renheit's scale,  which  at  certain  seasons  of  the  jear, 
in  our  climate,  is  readily  attainable,  but  in  hot 
weather  the  temj^rature  of  water  will  reach  90°  or 
more ;  the  dew-iK)int  then  rises  above  60°,  so  that  if 
tbe  water  be  brought  to  that  temj^rature  artificially 
and  put  into  the  bottle,  the  moisture  deposited  upon 
the  outside  of  the  bottle  while  weighing  it  will  sensibly  increase 
its  weight.  In  order  to  obviate  this  difficulty,  it  is  more  conve- 
nient to  have  tables  giving  the  variations  of  specific  gravity  by 
elevation  or  depi'cssion  of  temjKJrature.  The  tables  of  this  de8cri|>- 
tion  formerly  in  use  are  unsatisfactory  and  conflicting,  and  have  led 
Dr.  Pile  to  prepare  an  original  table,  founded  ujx)n  niany  hundred 
trials  at  all  temjieratures  from  50°  to  93°.  This  he  has  kindly  fur- 
nished me  for  publication.  The  utility  of  this  table  in  verifying 
tbe  accuracy  of  the  specific  gravity  bottle  at  any  temperature  will 
be  a[»parent. 

It  may  be  remarked  that  the  glass  bottle  itself  expands  and  con- 
tracts, and  experiment  has  shown  it  will  contain  about  .013  grain 
more  for  every  degree  al>ove  60°,  and  as  much  less  below  it.  In 
weis^hing  liquids  above  or  below  that  temperature,  we  do  not  de- 
tain directly  the  true  specific  gravity,  but  the  conjoined  result  of 
the  ex{iunsion  or  contraction  of  the  water  and  the  glass  bottle.  If 
the  actual  specific  gravity  is  sought,  it  will  be  necessary  to  make 
the  proper  corrections  both  for  the  liquid  on  trial  and  for  the  glass' 
bottle.     This  also  has  been  done  in  the  following  table.* 

*  For  tublen  showiiiK  the  variation  in  Apeciflc  gravity  of  alcobol  by  chanfres  of  tem- 
permtore,  tee  Booth's  **£ncycIop8Bdia  of  ChemiBtry/'  art.  Alcoholometry,  Tables  III. 
asdlV. 


Loaded  giasi 
oylioder. 
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Table  of  Apparent  Specific  Gravity  of  Water  a^  (^served  in  a  Glass 
Bottle  at  different  Temperatures  ;  also  its  true  Specific  Gravity.  By 
W.aPiLE,M.D. 


Sp.  Or.  in 

Sp.  Or.  In 

femp.  Fshr. 

Glass  Bottles. 

True  Sp.  Or. 

Temp.  Fahr. 

Glass  Bottles. 

True  Sp.  Gr 

50O 

1000.54 

1000.67 

720 

998.94 

998.78 

51 

1000.50 

1000.62 

73 

998.83 

998.66 

62 

1000.46 

1000.56 

74 

998.72 

998.53 

53 

1000.41 

1000.50 

75 

998.60 

998.40 

54 

1000.36 

1000.44 

76 

998.48 

998.27 

55 

1000.30 

1000.37 

77 

998.35 

998.13 

56 

1000.25 

1000.30 

78 

998.22 

997.99 

57 

1000.20 

1000.23 

79 

998.08 

997.84 

58 

1000.14 

1000.16 

80 

997.94 

997.68 

59 

1000.07 

1000.08 

81 

997.79 

997.52 

60 

1000.00 

1000.00 

82 

997.64 

997.36 

61 

999.92 

999.91 

83 

997.49 

997.20 

62 

999.84 

999.82 

84 

997.35 

997.04 

63 

999.72 

999.72 

85 

997.20 

996.87 

64 

999.68 

999.63 

86 

996.94 

996.60 

65 

999.60 

999.53 

87 

996.78 

996.43 

66 

999.51 

999.43 

88 

996.62 

996.26 

67 

999.42 

999.33 

89 

996.46 

996.08 

68 

999.33 

999.23 

90 

996.29 

995.90 

69 

999.24 

999.12 

91 

996.12 

995.72 

70 

999.14 

999.01 

92 

995.96 

995.54 

71 

999.04 

998.90 

93 

995.79 

995.36 

Schiff  has  proposed  a  very  simple  arrangement  for  tbe  determi- 
[lation  of  the  specific  gravity  of  solid  and  liquid  bodies.  It  con- 
jists  merely  of  a  test  glass  of  even  width  graduated  into  cubic 
centimetres  from  the  bottom  and  resting  in  a  wooden  or  cork  foot. 
[t  is  used  by  pouring  a  convenient  quantity  of  any  lic^uid  into  the 
bube,  noting  its  height,  and  weighing  the  apparatus  in  grammes; 
the  solid  body  is  then  introduced  in  a  coarse  powder,  the  apparatus 
iveighed  again,  and  the  height  of  the  liquid  noted.  The  difference 
>f  weight  indicates  the  weight  of  the  body,  the  difference  of  mea- 
uire  gives  in  cubic  centimetres  the  amount  of  liquid  displaced,  and 
as  one  cubic  centimetre  of  water  weighs  one  gramme)  also  the 
iveight  of  distilled  water  in  grammes  displaced  by  the  above  body ; 
consequently  the  weight  of  the  bodj'  divided  by  the  difference  of 
measure  in  cubic  centimetres  gives  the  specific  gravity. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  difference  of  weight  in 
grammes  after  and  before  filling  it  is  simply  divided  bv  the  number 
5f  cubic  centimetres  occupied  by  the  liquid,  to  furnish  the  specific 
gravity. 

The  greatest  density  of  water  is  at  39°  F.,  and  as  the  specific 
2:ravity  is  usually  taken  at  60°  F.,  there  is  a  slight  discrepancy  in 
the  weight  of  water,  which  is  exactly  one  gramme  for  each  cubic 
centimetre  at  39° ;  but  the  expansion  of  water  between  32°  and 
212°  is  not  more  than  .012,  and  the  difference  of  its  weight  at  89° 
iud  60°  so  slight  that  for  ordinary  purposes  it  may  be  overlooked. 
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Hydnnnelers. — The  specific  gravity  of  liquids  may  be  most  readily 
EsHM^rtaiued  by  plunging  in  them  instruments  so  adjusted  as  to  mark 
their  density  by  the  depth  to  which  they  sink.  These  are  called 
hydrometers,  and  although  not  capable  of  the  same  accuracy  as 
ejiecific  gravity  bottles,  they  furnish  approximate  results  with  great 
facility. 

Tlie  application  of  the  hydrometer  depends  upon  the  well-ascer- 
tained law  that  a  body  floating  in  a  liquid  displaces  its  own  weight 
of  the  same,  and  its  use  dates  back  to  the  discovery  of  that  princi- 
ple, a  period  of  about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  class  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  which  graduated. 
The  kinds  most  sold  are  called  Baum^'s  hydrorfieters  or  areometers; 
they  are  also  called  saccharometers,  when  adapted  to  the  measure- 
ment of  syrups;  acidometers  to  acids  ;  elseometers  for  oils,  and  uri- 
nometers  for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
applicable  for  light  liquids ;  it  is  a  modification  of  Bauine's  P^se 
Esprit,  and,  having  some  points  in  the  scale  which  correspond,  is 
generally  confounJed  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  de- 
tails, I  shall  give  in  a  few  words  the  method  of  obtaining  the 
standards  on  the  respective  scales,  and  the  mode  of  converting  them 
into  s|iecific  sjravity  and  the  reverse  rule,  omitting  the  tables,  which 
will  be  fountl  in  the  U.  S.  Dispensatory  vnid  in  cliemical  works. 

Baum^  had  two  instruments,  one  for  liquids  heavier  than  water, 
and  one  for  liquids  lighter  than  water;  the  former  called  Pise  Acide^ 
or  Pise  Siropy  and  the  latter  Pise  Esprit 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which 
the  instrument  would  sink  in  a  solution  containing  fifteen  percent, 
of  salt  was  marked  15°.  The  interval  doubled  gave  30°,  the  next 
45°,  and  so  on.  The  zero  for  lighter  liquids,  or  pise  esprit^  was  ob- 
taine<l  by  immersing  the  tube  in  water  containing  10  per  cent,  of 
salt  in  solution,  and  the  point  to  which  it  would  sink  in  pure  water 
lie  made  10°;  dividing  the  stem  into  like  intervals,  he  obtained 
20°,  80°,  etc.,  the  intermediate  degrees  by  subdivision. 

Now  it  will  be  at  once  perceivea  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  Incomes  increased  in 
every  extension,  so  that  with  all  care  and  precaution  to  insure 
accuracy,  scarcely  any  two  instruments  could  be  made  to  corre- 
s[X)tid  precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  super- 
seded by  the  equally  practicable  and  more  accurate  method  of  ob- 
taining the  specific  gravity  of  two  known  liquids  at  a  certain  fixed 
temperature.  These  are  placed  at  the  extremes  of  the  scale,  and 
the  intermediate  space  is  accurately  subdivided  into  the  requisite 
number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier 
than  water,  sulphuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water — the  specific  gravity  of  these 
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being  of  course  ascertained  before  each  trial  by  a  standard  hydro- 
meter, or  by  the  use  of  the  1000-graiu  bottle:  but  authorities  are 
not  agreed  precisely  in  fixing  their  specific  gravities,  so  that  even 
the  most  accurate  manipulators  are  liable  to  error  from  this  fact, 
unless  by  having  a  common  definite  rule  accuracy  is  obtained. 
Another  difficulty  in  regard  to  Baum^'s  hydrometers,  as  usually 
imported,  is,  that  they  are  marked  by  arbitrary  numbers,  which 
have  no  necessiiry  connection  with  the  specific  gravity,  and  they 
can  only  be  used  with  facility  when  access  can  be  had  to  the  tables 
published  in  chemical  works,  in  which  the  degrees  of  Baum^,  with 
their  corresponding  specific  gravity  numbers,  are  represented. 

The  following  simple  formula  has  been  contrived  for  the  purpose 
of  finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baum^ 
being  known,  or  the  reverse. 

For  Liquids  heavier  than  Water. 

1.  To  reduce  Banme  to  sj^cific  gravity.  Subtract  the  degree  of 
Baume  from  145,  and  divide  into  145;  the  quotient  is  the  specific 
gravity. 

2.  To  reduce  specific  gravity  into  Baumd.  Divide  the  specific 
gravity  into  145,  and  subtract  from  145;  the  remainder  is  the  de- 
gree of  Baumd. 

For  Liquids  lighter  than  Water. 

1.  To  reduce  Baumd  to  specific  gravity.  Add  the  number  of  the 
degree  to  130,  and  divide  it  into  140;  the  quotient  is  the  specific 
gravitv. 

2.  'fo  reduce  specific  gravity  to  Baumd.  Divide  the  specific 
gravity  into  140,  and  subtract  130  from  the  quotient;  the  remain- 
der will  be  the  degree  of  Baume.  In  this  manner,  the  tables  at  the 
end  of  this  article  were  calculated. 

The  rationale  of  this  formula  is  more  difficult  to  understand  than 
its  application.  The  modulus  or  constant  number  here  used  is  the 
pro[X)rtion  which  the  space  of  one  degree  (or  the  bulk  which  one 
degree  occuf»ies)  l)ears  to  the  space  or  bulk  of  the  whole  hydrometer 
below  the  water  line. 

Or,  it  may  be  stated  to  be  the  proportion  which  the  weight  of  water 
displaced  by  the  hydrometer  when  floating  in  water,  bears  to  the 
weight  of  water  equal  in  bulk  to  one  degree. 

For  example:  8U|»pose  the  weight  ot  a  hydrometer  to  be  200 
grains,  it  is  floated  in  water  and  marks  the  water  line  (10°  B.  in 
pese  esprit^  or  0°  B.  in  pese  acide);  now  to  sink  it  one  degree  in  the 
first  case,  yl^y  of  its  weight  must  be  added,  or  1.428  grain;  140  is 
therefore  the  modulus  of  the  scale  for  light  liquids;  in  the  other 
case,  we  must  withdraw  jjy  of  its  weight,  or  1.38  grain,  to  en- 
able the  hydrometer  to  rise  one  degree;  145  is  therefore  the  modu- 
lus of  the  pese  acide:  from  this  it  will  appear  that  the  modulus 
determines    the  size  of  the  degrees.    That  here  presented  was 
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selected  (as  most  consistent  with  the  practice  of  manufacturing 
chemists,  and  according  with  the  tables  published  in  the  United 
States  Dispensatory)  by  Ilenry.Pemberton,  l^ractical 
Chemist,  of  this  city,  to  whose  able  article,  show- 
inff  the  inconsistency  of  the  standards  in  use,  pub- 
lished in  the  American  Journal  of  Phai^maci/y  vol. 
xxiv.  p.  1,  the  reader  is  referred. 


Fig.  103. 
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The  inconvenience  of  an  arbitrary  scale,  as  that 
of  Baum^,  has  long  been  felt,  and  has  led  to  the 
manufacture  of  the  new  style  of  hydrometer  which 
is  here  figured ;  these  have  the  scale  of  Baum^,  with 
the  actual  «[>ecific  gravity  corresix>nding  to  it,  writ- 
ten op{>osite  each  other  on  the  tul>e. 

This  article,  as  manufactured  by  Dr.  W.  H.  Pile, 
before  referred  to,  is  unexceptionable.  He  makes 
a  large  size  containing  two  in  a  series,  one  for  liquids 
heavier,  and  the  other  for  liquids  lighter,  than 
water,  each  having  an  extensive  range;  and  also  a 
small  size,  consisting  of  two  for  light  and  three  for 
heavv  liquids.  The  advantage  of  the  series  of  five 
sniall  instruments  is,  that  the  scales,  having  a  much 
less  range,  are  capable  of  exhibiting  more  accurately 
slight  difierences  in  sp.  gr.  than  in  the  other  case. 
In  the  drawing,  one  of  the  large  instruments  is  ex- 
hibited, considerably  reduced  in  size;  and,  as  the 
scales  with  the  two  sets  of  figures  could  not  be  re- 
nresented  in  a  single  view  of  the  tube,  the  printer 
Las  appended  on  either  side  the  figures  representing 
the  degree  of  Baum^,  and  a  part  of  those  represent- 
ing the  sp.  gr. 

Besides  these  hydrometers,  Dr.  Pile  makes  others 
for  s]iecial  applications,  and  graduated  to  suit  par- 
ticular objects;  one  of  the  most  curious  of  these  is  the  Lactometer, 
for  the  measurement  of  milk,  which,  as  we  get  it  in  large  cities,  is 
liable  to  adulteration,  and  especially  to  dilution  with  water.  {See 
Lac  Vaccinum,  Part  IV.) 

Of  all  the  practical  applications  of  the  art  of  determining  specific 
gravit}^,  none  is  more  important  and  interesting  to  the  physician 
than  its  use  in  ascertaining  the  qualities  of  urine.  The  urinometer 
is  the  most  delicate  of  this  class  of  instruments;  it  is  a  hydrometer 
tul>e  with  a  very  small  range,  only  going  from  LOGO  to  1.060 
specific  gravity ;  within  these  limits,  all  the  variations  of  urine  from 
its  normal  standanl  may  be  ascert4iined.  So  delicate  are  these  deter- 
minations, that  the  variations  of  temperature,  im[)ortant  in  all 
cases,  here  require  special  attention;  and  accordingly  many  of  the 
nrinometors  are  accompanied  by  a  little  thermometer  to  be  plunged 
into  the  urine  simultaneouslv  with  the  tube;  sometimes  the  thermo- 
meter is  inclosed  in  the  tube,  and  at  others,  as  in  the  apparatus 
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I  Pig.  104,  nccoTU  pill]  163  it  in  n  neat  box  coiitainiug  also  a  gradual 

]  ghiss  t'ur  containing  the  urine. 

The  thousand  grain  bottle,  with  proj>er  observance  of  the  themw 
meter,  is,  however,  in  this  as  in  all  other  cases,  the  sui-est  test  of 
Bjieeitic  gravity. 

Fig.  105  represents  the  urinnmeter  removed  from  the  box  and 
floated  in  the  vessel  accompanying  it  (iu  which  the  graduation 
marks  are  not  seen).  The  graduation  of  the  urinometer  ie  such, 
that  each  degree  represents  1-1000,  thus  giving  the  actual  specific 
gravity  by  simply  adding  the  nunilier  of  degrees  on  the  scale 
correaponuing  with  the  surface  of  the  liquid  to  1000.  Thn^, 
supposing  the  number  cut  by  the  surface  of  the  fluid  to  be  30,  an 

Fig.  104.  Pig.  105.  Fig.  106. 
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shown  in  the  figure,  the  specific  gravity  would  then  be 
1.030.  The  average  density  of  healthy  unno  isalioutfrom 
10°  to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.025. 
That  of  diabetic  urine  ranges  from  30°  to  60°,  or  Bp.  gr. 
1.030  to  1.060. 

Some  hydrometers  for  liquids  heavier  than  water  are 
manufacturefl  of  amall  size,  for  the  special  purpose  of  measuring 
strength  of  syrups.    Fig.  106  represents  one  of  these,  which  is  ^ 
ated  to  Baumd's  scale.     It  floats  at  30°  in  a  solution  of  the  sp. 
I  1.26,  the  density  of  saturated  simple  syrup  wheu  boiling. 


gradttl 
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Table  for  Liquids  lighter 

than  Water.     Temp.  6(P  Fahr, 

tefreea  of 
Uydrom. 

specific 
Gravity. 

Degree!  of 
UydroQL 

Specific 
Gravity. 

Degrees  of 
Uydrom. 

Specific 
Gravity. 

10 

1.000 

31 

0.870 

51 

0.773 

11 

0.993 

32 

0.864 

52 

0.769 

12 

0.986 

33 

0.859 

53 

0.765 

13 

0.979 

34 

0.854 

54 

0.761 

14 

0.972 

35 

0.848 

55 

0.757 

15 

0.966 

36 

0.843 

56 

0.753 

16 

0.959 

37 

0.838 

57 

0.749 

17 

0.952 

38 

0.833 

58 

0.745 

18 

0.946 

39 

0.828 

59 

0.741 

19 

0.940 

40 

0.824 

60 

0.737 

20 

0.933 

41 

0.819 

61 

0.733 

21 

0.927 

42 

0.814 

62 

0.729 

22 

0.921 

43 

0.809 ' 

63 

0.725 

23 

0.915 

44 

0.805 

64 

0.722 

24 

0.909 

45 

0.800 

65 

0.718 

25 

0.903 

46 

0.795 

66 

0.714 

26 

0.897 

47 

0.791 

67 

0.711 

27 

0.892 

48 

0.787 

68 

0.707 

28 

0.886 

49 

0.782 

69 

0.704 

29 

0.881 

50 

0.778 

70 

0.700 

30 

0.875 

Table  for  Liqui 

'ds  heavier 

than  Water.     Temp.  6(P  Fahr, 

> 

[>e;reee  of 
Uydrom. 

Specific 
Gravity. 

Degrees  of 
Uydrom. 

Specific 
Gravity. 

Degrees  of 
Uydrom. 

Specific 
Gravity. 

1 

1.007 

26 

1.218 

51 

1.543 

2 

1.014 

27 

1.229 

52 

1.559 

3 

1.021 

28 

1.239 

53 

1.576 

4 

1.028 

29 

1.250 

54 

1.593 

5 

1.036 

30 

1.261 

55 

1.611 

6 

1.043 

31 

1.272 

56 

1.629 

7 

1.051 

32 

1.283 

57 

1.648 

8 

1.058 

33 

1.295 

58 

1.667 

9 

1.066 

34 

1.306 

59 

1.686 

10 

1.074 

35 

1.318 

60 

1.706 

11 

1.082 

36 

1.330 

61 

1.726 

12 

1.090 

37 

1.343 

62 

1.747 

13 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

39 

1.368 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67 

1.859 

18 

1.142 

43 

1.422 

68 

1.883 

19 

1.151 

44 

1.436 

69 

1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

72 

1.986 

23 

1.188 

48 

1.495 

73 

2.014 

24 

1.198 

49 

1.510 

74 

2.042 

25 

1.208 

50 

1.526 
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CHAPTER  III. 

TEMPERATURE,  GENERATION  OF  HEAT,  ETC.     . 

Many  of  the  processes  directed  in  the  Pharmacopoeia  may  be 
conducted  on  an  ordinary  cannon  stove;  as,  making  infusions  and 
decoctions,  syrups,  some  of  the  extracts,  all  of  the  ointments  and 
cerates,  and  some  of  the  plasters.  The  various  kinds  of  cooking 
stoves  are  still  better  adapted  to  these  purposes,  each  having  its 
particular  advantages,  and  nearly  all  offering  facilities  not  only  for 
performing  the  processes  requiring  the  naked  fire,  but  also  being 
readily  fitted  with  sand-  and  water-baths,  and  having  ovens 
attached  which  answer  the  purposes  of  drying-chambers.  If itchen 
ranges,  such  as  are  now  generally  introduced  into  dwelling  houses, 
are  also  adapted  to  the  pharmaceutical  laboratory;  they  may  be  so 
built  as  to  allow  of  sheet-iron  slides,  or,  better,  metallic  sash  inclos- 
ing the  space  above  the  fire,  so  as  to  carry  off  the  vapors  from 
evaporating  fluids,  or  the  acid  and  other  noxious  fumes  arising 
from  chemical  processes.  If  the  iron  slides  are  used,  a  light  of 
glass  should  be  introduced  into  one  of  them  to  facilitate  the  inspec- 
tion of  the  processes,  and  these  slides  or  the  sash  should  be  supported 
at  such  a  distance  from  the  fire  as  to  allow  of  a  draft  of  air  above 
the  containing  vessels,  and  to  enable  the  operator  to  manipulate 
without  exposure  to  the  fumes. 

An  advantage  of  these  cooking  ranges  over  stoves  is  found  in  the 
supply  of  hot  water  furnished  hy  boilers  or  water-backs  connected 
with  them,  a  great  convenience  in  a  shop  or  laboratory.  Drawings 
of  these  would  be  sujierfluous,  as  the  situation  and  requirements  of 
pharmacists  are  so  various  that  each  can  best  be  suited  by  the  exer- 
cise of  a  little  ingenuity,  and  by  availing  himself  of  the  experience 
and  suggestions  of  those  whose  special  calling  is  to  furnish  this 
kind  of  apjiaratus. 

The  work  on  Pharmacy  by  Profs.  Mohr  and  Redwood,  edited  in 
Philadelphia  by  Prof.  Procter,  and  that  on  Chemical  and  Pharma- 
ceutical Manipulations^  by  Prof.  Morfit,  give  drawings  of  different 
furnaces  manufactured  for  the  special  uses  of  the  chemist  and 
pharmacist ;  but  few  of  these  are  in  common  use,  and  it  has  not 
been  deemed  important  to  present  the  subject  in  detail  in  this  work. 

A  notice  of  some  cheap  and  portable  forms  of  apparatus  may  ap>- 
propriately  preface  an  account  of  those  pharmaceutical  processes 
requiring  heat. 

The  common  clay  furnace  may  be  used  in  open  chimney-places, 
or  in  the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is 
employed  when  necessary  to  increase  the  intensity  of  the  fire. 
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Similar  furnaces  are  made  of  cast  iron ;  tliey  poasesa  no  advan- 
tages tor  11*0  with  eliarcoii],  but,  by  becoming  liot,  they  facilitate 
the  combustion  of  anthracite. 

The  t>mall  Freucli  hand  furnace,  Fig.  109,  is  light  and  portable, 
ami  iireferable  to  the  ordinary  clay  furnaces  for  table  ojierationa. 

Many  of  the  oi>eration8  of  the  [iharmaceutical  laboratory  are  con- 
veniently performed  with  I:imi»,  alcohol  being  the  fuel.  A  neat 
and  common  alcohol  lamp  is  that  shown  in  Fig.  tOT;  it  has  a 


Fig.  107. 


Fig.  108. 


Fig.  109. 


OliH  ■plHI  lump.     EKt«mpor>i 


fVenoh  hftddfurnjue. 


fcround  glana  cap  to  prevent  the  waste  of  alcohol  by  evaporation. 
Ill  the  nbeeuce  of  sucn  a  lamp,  a  common  glasa  bottle,  with  rather 
wide  mouth,  may  be  used;  a  i-erfoi-ated  cork  with  a  small  glass 
lube  about  an  inch  long  is  inserted  in  the  neck  of  the  bottle,  as 
shown  in  Fig.  108,  and  the  wick  is  made  to  pass  through  this  into 
the  alcohol  containeil  in  the  bottle. 

A  small  tin  alcohol  lamp  answers  about  as  well  as  any  for  com- 
mon purposes,  with  the  exception  of  having  no  cap  to  i)revent 
evaporation  from  the  wick ;  such  a  one  is  shown  in  Figs.  110  and 
111,  with  a  convenient  stand  in  which  to  place  it  under  a  capsule 
or  other  vessel  to  be  heated. 


Fig.  110. 


Fig.  111. 


Fig.iia. 


TfaF  ftloobol  lamp  aod  ittnd. 


An  alcohol  lamp,  familiar  to  chemical  students,  is  Mifehell's 
argand  lamp,  shown  in  section  in  Fig.  112.  lu  this,  which  is  usu- 
tlU;  niade  of  tin,  an  argand  burner  is  placed  in  the  centre  of  a 
cylindrical  reservoir,  r,  with  which  it  communicates  at  bottom  by 
amall  lateral  tubes;  the  reservoir  is  furnished  with  a  Inbe  near  the 
top  at  a,  for  the  iutroduction  of  the  fluid ;  this  is  stopped  with  a  cork 


94 


TEMPERATURE,   GENERATION    OP    HEAT,  ETC. 


having  a  slight  perforation,  so  as  to  admit  the  air  as  the  alcohol  is 
consumed.  The  cylindrical  wick  6,  which  is  inserted  in  the  burner, 
is  kept  saturated  with  alcohol,  owing  to  its  communicating  with 
the  reservoir.  When  lighted  at  its  upper  edge,  it  burns  freely, 
having  a  draft  of  air  within  as  well  as  without  the  cylindrical 
column  of  flame,  and  generates  a  large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by 
a  cap  over  the  burner,  or  emptied  of  alcohol,  otherwise  waste  will 
occur  by  continued  evaporation  from  the  wick. 

Fig.  113  represents  Berzelius's  lamp,  which  is  adapted  to  alcohol 
or  oil ;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod 
of  which  it  moves,  being  secured  by  a  screw,  which  presses  against 
the  rod ;  the  reservoir  is  nere  separated  from  the  burner,  with  which 


Pig.  113. 


Fig.  114. 


Berzellui'i  lamp. 


Lamp  ehlmney. 

it  communicates  by  a  single  tube.  A 
little  screw  is  arranged  alongside  the 
burner  to  raise  or  depress  the  wick. 

Fig.  114  is  a  chimney,  which  is  adapted 
to  confine  the  flame  within  narrow  limits, 
and  to  increase  the  draught,  thus  dimin- 
ishing the  tendency  to  smoke,  and  increasing  the  intensity  of  the 
heat.     It  may  be  applied  either  to  Berzelius's  or  Mitchell's  lamp. 

"The  Universal  Lamp,"  constructed  on  the  same  principle  as 
Berzelius's,  but  better  adapted  to  support  utensils  to  be  heated,  may 
also  be  obtained  from  the  manufacturers  and  dealers  in  chemical 
apparatus. 

One  of  the  best  contrivances  for  generating  an  intense  heat  for 
those  few  processes  in  pharmacy  to  which  it  is  essential,  and  for 
fusing  insoluble  silicates,  and  in  glass-blowinff  ajid  bending  opera- 
tions, is  the  lamp  next  figured,  which  is  called  the  alcohol  blast 
lamp. 

This  is  shown  in  Fig.  115.  It  consists  of  a  double  copper  cylin- 
der, a,  inclosed  at  top  and  bottom,  and  surrounding  an  interior 
chamber,  which  extends  somewhat  below  the  bottom  of  the  cylinder 
to  a  permanent  copper  bottom,  as  shown  in  the  section.  Kear  the 
top  of  the  cylinder,  an  open  tube  of  the  same  material  is  soldered 
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on  at  a,  for  the  purpose  of  filling  it,  and  nearly  oppoeite,  on  the 
other  side,  a  tube,  6,  also  of  copper,  is  iiiBerted ;  this  m  bent,  aa  Been 
in  the  drawing,  and,  gradually  tapering  down  to  a  small  diameter, 
enteis  the  internal  chamber  between  the  lower  terminus  of  the 

Fig.  115. 


cylinder  and  the  bottom;  it  ia  now  curved  upward,  and  terminates 
with  a  small  orifice  at  c;  a  movable  top,  d,  is  fitted  with  a  handle, 
and  BO  constructed  as  to  fit  over  the  open  top  of  the  chamber.  E 
represents  a  sheet-iron  stove  in  which  the  lamp  may  be  placed  when 
neetl,  and  which  serves  as  a  support  for  crucibles,  dishes,  etc.  The 
mode  of  using  this  lamp  is  to  fill  the  cylinder  with  alcohol  by 
means  of  the  tube  a  till  it  commences  to  run  out  of  the  jet  c,  then 
cork  up  the  open  end  of  the  tube  a,  observing  not  to  secure  the 
cork  too  tightly.  About  two  tluidounces  of  alcohol  are  now  poured 
into  the  central  chamber,  or  sufficient  to  cover  the  bottom  and  rii^e 
to  within  an  inch  or  two  of  the  orifice  at  c.  This  spirit,  being  now 
ignited  by  a  match,  quickly  heats  that  contained  in  the  surround* 
ing  cylinder,  and  as  this  boils,  the  vapor  formed  is  forced  through 
the  tube  A  in  a  powerful  jet,  which,  as  it  escapes  at  c,  is  ignited  by 
tb«  flame  playing  upon  the  surface  of  that  in  the  chamber,  and 
thus  forms  a  jet  of  flame  possessing  an  intense  heating  power; 
shoald  any  obstruction  occur  in  the  tube  6,  or  at  the  orifice  c,  the 
apparatus  might  explode,  but  that  the  cork  at  a  would  be  likely 
to  be  thrown  out.  When  it  is  desired  to  stop  the  flame,  and 
whenever  the  apparatus  is  to  be  put  out  of  use,  the  cover  d  ia  placed 
on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  this  lamp  is  an  admirable  arrangement, 
doing  away  with  the  necessity  of  a  counter  blowpipe.  In  order  to 
•W'y  *!''*  J®*  *•*  ^^®  greateflt  advantage  for  the  purposfe  named,  a 
crocible  jacket,  F,  Fig.  116,  may  be  placed  upon  the  projections  nn 
tbe  top  of  the  stove  E,  Fig.  115,  immediately  over  the  flame  of  the 
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Fig.  116. 


Crucible  jacket. 


Fig.  117. 


lamp.     This  is  a  sort  of  chimney  made  of  sheet- 
iron,  and  serving  the  double  purpose  of  keeping 
the  crucible   from  all   currents  of  air  but   those 
highly  heated  by  the  flame,  and  of  turning  the 
flame  back,  somewhat  as  in  a  reverberatory  furnace. 
The  chea])  and   abundant   lighting  fluids  sold 
under  the  names  of  kerosene,  coal  oil,  etc.,  are  too 
highly  carbonaceous  to  serve  a  good  purpose  for 
heating,  unless  with  apparatus  constructed  with 
special  arrangements   for  securing  the  thorough 
combustion  of  the  oil  and  the  convenient  applica- 
tion of  the  generated  heat  to  the  objects  in  view. 
Gasoline  vapor  is  too  smoky  even  when  mixed 
with  atmospheric  air;  but  the  kind  of  gas  made  by  the  destruc- 
tive distillation  of  coal  leaves  nothing  to  be  desired. 

The  best  fuel  for  pharmaceutical  purposes  is  the  gas  now  so  freely 
and  cheaply  supplied  in  almost  every  considerable  town. 

This  gas  may  be  conducted  by  pipes  into  the  counter  or  table, 
and  terminated  at  any  convenient  point  just  above  its  surface  by  a 
suitable  burner;  or  it  may  have  soldered  on  to  the  iron  pipe  at  its 
terminus  a  leaden  one,  which,  being  flexible,  may  be  moved  at 
pleasure  to  any  desired  part  of  the  table.     The  gas  distributor, 

shown  in  Fig.  117,  is  the  best  arrangement  for 
supplying  a  number  of  burners  at  one  time  on  the 
table ;  it  is  made  of  brass  on  a  marble  foot,  with 
three  distributing  stopcocks.  This  arrangement 
aflbrds  a  neat  and  convenient  means  of  using  gas, 
from  an  ordinary  pendant  or  bracket  on  the  taole, 
for  three  several  purposes  at  the  same  time.  A 
very  good  portable  apparatus,  capable  of  being 
used  in  any  part  of  the  room,  or  in  any  room  in 
the  house,  is  shown  in  Fig.  118.  It  consists  of  a  flexible  tube,  which 
is  terminated  at  one  end  by  a  cap  to  fit  on  to  the  burner  of  a  com- 
mon chandelier,  ]>endant,  or  side-light,  such  as  are  suspended  from 
the  ceiling  or  walls  of  apartments  for  the  purposes  of  illumination. 
To  the  other  end  of  this  tube  is  a  stand  of  metal  attached,  sur- 
mounted by  a  burner  to  be  adapted  to  some  of  the  various  kinds 
of  furnaces  to  be  described  in  the  sequel. 

Figs.  119  and  120  are  sectional  drawings  to  illustrate  the  different 
modes  of  connecting  the  flexible  tube  as  above  with  the  permanent 
pipe.  Fig.  119  is  the  mercury  cup  arrangement ;  a  small  cup  is 
screwed  on  the  burner  at  its  base,  into  which  are  introduced  a  few 
ounces  of  mercury,  and  into  this  the  cap  of  the  conducting  tube 
dips  so  as  to  form  an  air-tight  joint,  which  is  very  readily  shipped 
and  unshipped.  In  this  figure  the  cap  is  represented  as  having  a 
flange  covering  the  mercury  cup,  which,  while  it  is  in  its  place, 
protects  the  mercury  from  evaporation  or  from  spilling  out.  When 
unshipped,  however,  the  bath  of  mercury  is  unprotected,  and  becomes 
wasted,  frequently  requiring  to  be  renewed,  and  leading  to  incon- 
venience.    Fig.  120  is  a  ground  burner  and  cap,  such  as  are  shown 
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»l80  in  Fig.  118.     The  burner  and  cap  are  fitted  and  ground  to  each 
other,  so  as  to  moke  a  direct  air-tigot  connection  when  adjusted, 

Fig.  118.  Fig.  119,  Fig.  120. 


and  yet  are  removable  at  pleasure.  The  screws  by  which  the  burner 
is  attached  to  the  pipe,  and  tlie  cap  to  the  flexible  tube  above,  and 
also  the  internal  construction  of  the  fish-tail-burner,  are  shown  in 
this  section. 

There  is  now  made  a  cap  which  fits  upon  any  burner  without 
being  ground,  and  is  used  for  dro^vlights  in  illumination.  These 
ittacnments  are  made  by  simply  stretching  a  piece  of  gum-elaatic 
tubing  over  the  burner,  and  connecting  the  other  end  with  a  gas 
furnace  or  other  appliance  on  the  counter.  There  is  a  liability  to- 
inconvenience  from  the  folding  of  the  tube  upon  itself  at  the  point 
at  which  it  should  curve,  thus  shutting  off  the  flow  of  gas.  To  ob- 
viate this,  a  curved  tinned  iron  support,  shown  in  Fig.  121,  may  he 
slipped  over  the  upper  end  of  the  tnoe  into  a  poeition  to  give  it  the 
appropriate  curve. 

Fig.  122  represents  the  ai^nd  burner  with  rim.  Tlie  jet  of  gas 
is  here  through  the  small  holes  at  the  top  of  the  hollow  cylinder, 
7 
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Fig.  122.  the  funnel-shaped  appendage  above  be- 

ing designed  to  spread  the  flame  when 
used  for  illumination;  the  disk  screwed 
on  below  is  used  to  support  the  chim- 
ney, and  is  perforated  with  holes  so  as 
to  allow  a  draft  of  air  around  the  flame, 
while  the  hollow  cylindrical  shape  of 
the  burner  favors  the  draft  through  its 
centre.  The  argand  burner  is  shown  in 
Fig.  118  as  covered  by  a  cylinder,  Fig. 
125. 

Fig.  123  represents  a  cylindrical  screen  used  to  cover  over  any 
common  burner,  the  object  being  to  confine  the  heat,  to  prevent 
the  flame  being  affected  by  draughts,  and  to  afford  a  support  for 
the  vessel  being  heated.  The  door  is  convenient,  when  the  top  is 
covered,  to  light  the  flame,  and  to  see  its  elevation  and  depression 
during  the  process. 


Argand  burner. 


Fig.  123. 


Fig.  124. 


/ .  ■ 


Screen  nnd  support. 


lilJ 


Oas  store. 


Fig.  124  represents  a  cylinder  of  sheet  copper,  iron,  or  tin,  which 
may  vary  in  length  from  5  to  8  inches,  and  in  diameter  from  2^  to 
4  inches,  with  a  ring  of  the  same  material  about  an  inch  wide,  and 
just  large  enough  to  slide  over  the  cylinder.  A  piece  of  copper  or 
brass  wire  gauze,  a  little  larger  than  the  diameter  of  the  cylinder, 
is  stretched  over  the  top,  and  secured  by  passing  the  ring  over  it ; 
while  the  bottom  is  left  open,  and  either  supported  on  feet  or  made 
to  stand  directly  upon  the  table,  the  lower  margin  being,  as  in  this 
case,  scalloped,  so  as  to  allow  the  free  passage  of  air  into  it. 

The  obstruction  to  the  free  passage  of  the  mixed  air  and  gas 
which  fine  gauze  presents,  causes  the  large  amount  of  carbon  in 
the  flame  observed  in  many  of  these  furnaces;  the  gas  accumulates 
in  the  top  of  the  cylinder  to  the  exclusion  of  the  necessary  propor- 
tion of  atmospheric  air;  a  gauze  of  from  80  to  50  apertures  to  the 
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linear  inch  lias  the  required  fineness.     The  gas  stove,  as  thus  con- 
structed, is  to  be  set  immediately  over  a  gas  pipe^  which  may  either 
be  |)erniauent  or  flexible,  or  it  may  be  open  at  the 
end,  or  terminated  by  an  ordinary  bat-wing,  or  fish-        Fig.  125. 
tail,  or  argand  burner;  preferably  by  the  latter. 

Fig.  125  is  another  form  of  cylinder,  of  tin:  the 
bottom  being  removed,  it  will  fit  the  rim  of  the  ar- 
^nd  burner;  the  object  of  the  little  cap  at  bottom 
18  to  adapt  it  to  an  ordinary  fish-tail  or  bat-wing 
burner.  Mtiny  restaurants  are  supplied  with  similar 
apparatus,  its  construction  being  varied,  so  as  to 
give  support  to  the  vessel  to  be  heated. 

The  mode  of  using  these  cylinders  is  to  place  them 
over  the  burner,  and  to  allow  the  gas  to  escape  into 
them  and  thus  to  become  mixed  with  air,  then  to 

apply  a  light  above  the  surface  of  the  wire  gauze.  ^ ^ 

The  gas,  which,  under  ordinary  circumstances,  burns  smaii  gas  •tore. 
with  a  bright  yellow  flame,  indicating  the  presence 
of  carbon  in  a  state  of  incandescence,  and  depositing,  in  conse- 
quence, a  large  amount  of  soot  upon  any  cold  body  brought  in  con- 
tact with  it,  may  now  be  so  completely  diluted  with  air,  by  regu- 
lating the  jet,  as  to  burn  with  a  light  blue  flame,  containing  no 
carbon.  The  combustion  being  much  more  complete,  and  spread  over 
the  whole  surface  of  the  gauze,  gives  an  increased  amount  of  heat, 
and  so  diff*uses  it  over  the  bottom  of  the  vessel  as  to  diminish  the 
liability  to  fracture.  Where  a  smoky  flame  is  obtained,  the  supply 
of  atmospheric  air  should  be  increased,  or  that  of  the  e^s  diminiBhea. 

This  kind  of  heating  apparatus,  when  the  fuel  is  accessible,  is 
recommended  by  its  cleanliness,  as,  when  carefully  used,  it  is  as 
free  from  any  residue  or  sooty  deposit  as  alcohol  itself.  Gas  is  far 
cheaper  than  alcohol,  even  in  towns  where  the  price  reaches  $4  00 

Cr  thousand  feet.  In  Philadelphia  it  is  but  $2  50.  It  may 
applied  for  an  indefinite  period  without  renewing,  which  in  long 
evaporations  is  particularly  desirable.  It  may  also  be  regulated 
with  perfect  facility,  and  left  burning  during  the  absence  of  the 
operator,  without  the  fear  of  a  material  increase  or  diminution  of 
the  flame,  thus  superseding,  in  many  instances,  the  necessity  of  a 
sand-bath,  to  be  described  in  a  subsequent  chapter.  The  reader 
may  consult  with  advantage  the  papers  of  P.  W.  Bedford,  in  Pro- 
eetaingsr  Amer.  Phamu  Assoc.^  vol.  xiii.  pp.  155,  180. 

In  some  gas  furnaces  the  rim  used  to  secure  the  wire  gauze  over 
the  top  is  made  to  project  for  a  half  inch  or  more  abov^  the  gauze, 
and  the  inclosure  is  filled  with  pieces  of  pumice-stone  or  of  brick 
about  the  size  of  a  chestnut ;  the  advantages  of  this  are,  that  the 
flame  is  not  so  liable  to  be  blown  out  by  a  draught  of  air,  the  rim 
acting  as  a  shield  to  it ;  the  incombustible  material  becoming  hot, 
radiates  heat  besides  the  direct  heating  eflect  of  the  flame.  It 
also  protects  the  wire  gauze  from  corrosion  by  liquids  accidentally 
spilled,  and  diminishes  the  liability  to  its  becoming  so  perforate<l 
that  the  flame  may  be  communicated  to  the  mixed  gas  in  the 
interior  of  the  stove. 
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Fig.  126. 


If  the  cylinder  rests  on  the  table,  and  is  short,  so  that  the  fire  is 

brought  near  the  top  of  the  table,  the  heat  will 
scorch,  and  may  inflame  it.  To  avoid  this,  elevate 
the  top  of  the  cylinder,  at  least  eight  inches,  or 
place  it  and  the  burner  on  a  plaster  tile.  Putting  a 
wire-gauze  diaphragm  between  the  gas  burner  and 
the  top  of  the  stove,  with  the  view  of  mixing  the 
gas  and  air  more  completely,  seems  unnecessary. 

In  those  instances  where  a  gentle  heat  is  re- 
quired, and  especially  when  the  vessel  to  be  heated 
is  small,  the  cylinder  covered  with  wire  gauze  may 
be  dispensed  with,  and  an  ar^and  burner  being 
used,  a  small  chimney  of  metal  or  glass  is  set  on 
its  rim,  as  shown  in  Fig.  126;  and,  the  jet  of  gas 
being  small,  and  tlie  object  removed  some  distance 
above  the  flame,  a  steady  and  continuous  beat  is 
secured  without  a  deposit  of  soot. 

Parrish's  gas  furnace,  shown  in  Figs.  127,  128,  is  of  cast  iron, 
open  at  the  bottom,  of  the  shape  shown  in  the  drawing.  A  bra^ 
burner  of  two  rings,  a.  Fig.  128,  passes  into  the  body  of  the  fur- 
nace near  the  bottom ;  the  rings  are  perforated  at  suitable  distances 
with  small  holes  for  the  ignition  of  jets  of  gas.  For  all  purposes 
requiring  a  moderate  and  diffused  heat,  this  answers  an  admirable 
purpose.  The  scalloped  rim  allows  the  free  passage  of  a  draught 
of  air  from  the  flame  when  the  furnace  is  covered  by  a  receiving 
vessel,  while  the  distance  of  this  from  the  flame  prevents  the  dc>- 
posit  of  soot  upon  it  unless  when  the  flame  is  at  its  highest,  which 
it  need  not  be  for  the  purposes  named. 


Chimney  and 
crucible  support. 


Fig.  127. 


Fig.  128. 


Parriah'B  gaa  furnace. 


Fig.  128  represents  the  wire-gauze  attachment,  adapted  to  ope- 
rations requiring^  a  high  heat ;  the  lower  casting,  6,  fitting  accu- 
rately into  the  throat  of  the  furnace,  is  covered  with  wire  gauze, 
which  is  secured  in  place  by  the  upper,  c\  this  has  three  projecting 
arms  for  supporting  the  receiving  vessel  at  the  right  elevation  from 
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the  flame.  The  sniell  tripod,  rf,  is  useful  for  stijiuorti iig  smaller 
VMnIs  and  fiaake,  either  wJteu  Bubjected  to  the  nigh  flame  or  to 
thai  dc!)igned  for  evaporation. 

Being  open  at  the  bottom,  this  furnace  allows  a  free  ingreaa  of 
air  to  raix  with  the  gas,  which,  being  ignited  above  the  diaphragm 
nf  wire  gauze,  jirodnces  perfeet  eombustiou  without  the  least 
«mnke,  and  with  greatly  increased  evolution  of  hewt.  The  great- 
ort  cminaniption  of  gas  by  this  burner,  under  ordinary  pressure,  is 
from  seven  to  ten  cubic  feet  per  hour,  though  this  would  smoke 
without  the  wire-gauzo  attachment;  for  evaporation  without  the 
■ttAcliment  a  much  smaller  flow  of  gas  is  required. 

A  g»llonof  water  in  a  pharmaceutical  fitilt  of  tinned  iron, placed 
on  the  projecting  arma  over  the  wire  gau?:e,  was  raised  to  the  boil- 
ing point  in  thirteen  minutes,  though  in  an  uncovered  enamelled 
iron  vemel  it  required  nearly  twenty  minutes.  In  this,  as  in  all 
other  apparatus  for  burning  gna.  much  depends  on  the  flow  of  the 
gas,  which  is  jwirtly  regulated  by  the  stopcock,  and  partly  by  the 
preoeure  at  the  works. 

BuiMcn's  burner,  Fig,  129,  is  familiar  to  most  chemical  students 
H  ftiniishing  a  concentrated  flamo  similar  to  that  produced  by  a 
blowpii»e,  Hnd  useful  for  fusions,  for  blowing 
and  bemling  glass,  for  bringing  a.  crucible  to  Fig,  13(1. 

redness,  ami  fop  piany  purposes  in  the  labora- 
tory. For  blowpifM)  operations  the  upright  tnlie 
ia  fittcii  with  another  one,  which  is  flattened 
laterally  at  the  upper  end,  so  that  the  orifice 
nresent^  the  apiieanmce  of  a  narrow  slit,  which. 
lieing  cut  off  obliquely,  gives  to  the  blowpipe 
danw  a  downward  direction.  The  tnlie  of 
Uuitwm's  burner  may  1k)  covered  with  a  cylinder 
*>r support;  as  the  mixture  of  gas  with  atmo- 
»T>beric  air  is  effected  in  the  tul)e,  this  arrangement  is  not  liable  to 
tlie  diiuu)  vantage  of  imperfect  combustion. 

A  modification  of  Bunsen's  burner,  Fig.  130,  has  been  devised, 
in  which  most  of  the  tube  conveying  the  gaa  mixed  with  air  is 

Fig.  1,10. 


Fig.  130. 


kept  in  a  horizontal  plane,  and  the  perforated  head  attached  to  a 
Hhort  pipe  at  right  angles  to  the  horizontal  tulies.  The  operator  is 
vnablcil  to  employ  it  in  many  coses  where  the  usual  upright  tube 
)»  inadmissible. 

Another  arrangement  for  the  same  purpose  is  to  cover  merely 
the  upper  end  with  a  short  cylinder  fastened  ou   a  retort  atend, 
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Tig.  131. 


the  top  of  which  ia  covereil  with  gauze;  or,  a  Btill  cheaper  one,  to 
place  a  piece  of  gauze  upou  the  ring  of  a  retort  stand.  '  In  both 
these  cases  the  gas  may  be  lit  cither  above  or  below  the  gauze,  and 
tlie  flame  spread  over  its  diameter  or  confined  below  it  at  pleasure. 
Bunsen'a  burner  lias  been  modified  by  J,  J.  Griffin,  F.CS,,  whose 
modification  is  figured  in  the  Chemical  JVewa,  London,  November  2, 
1861.     This  arrangement  is  shown  in  Fig.  131.     The 
most  important  improvement  suggested  oy  Griffin  is 
a  movable  cap  fitting  over  the  air-box  at  the  bottom, 
with  holes  so  arranged  as  to  diminiah  the  supply  of 
air  at  pleasure.     A  modified  Bunsen  burner  with 
this  arrangement  ia  now  sold  by  dealers  in  chemical 
apparatus;  it  can  be  adjusted  to  produce  a  yellow 
carbonized  flame  or  an  intense  blue  flame  at  plea- 
sure, and  is  regulated  with  ease  so  as  to  prevent 
either  an  excess  of  gas  or  of  air.     The  principle  of 
Griffin's  attachment  of  a  circular  cast-iron  box,  with 
holes  around  the  margin  and  on  the  top,  designed  to 
Qrimr.'>  burner.     surmouHt  the  Bunscu  bumer  and  spread  the  flame 
for  boiling  and  evaporation,  was,  I  think,  anticipated 
by  McGlensey,  of  Philadelphia,  whose  patent  burner  is  figured  Iwlow. 
Fig.  132  (1,  2)  shows  a  simple  brass  cylinder  with  attachment  for 
the.  introduction  of  gas  and  atmospheric   air.     The  orifice  of  the 
burner  is  about  one-quarter 
Fig.  132.  Fig.  133.  of  an  inch  above  the  top  of 

the  holes  for  the  admission 
of  air,  an  important  feature 
in  determining  the  degree 
of  force  of  the  upward  col- 
umn of  mixed  air  and  gas; 
this  constitutes  a  Bunsen 
burner.  The  perforated  co- 
nical top-piece  is  designed  to 
be  screwed  on  to  the  top  of 
the  tube,  and  spreads  the 
fiiame  by  discharging  the  gas 
Moaien«cj"« gMburner.  through  the  smful orifices  in 

the  top.  In  other  patterns 
of  this,  designed  for  larger  tubes,  this  perforated  disk  is  convex, 
and  some  of  the  holes  are  so  near  the  outer  edge  as  to  spread  the 
flame  more  thoroughly.  Fig.  133  shows  one  of  the  numerous 
arrangements  adopted  by  the  patentee  for  the  support  of  vessels 
over  the  burner.  Various  forms  of  apparatus  constructed  with 
MeGlensey'a  improvement  are  used  for  heating  sad-irons,  the  cast- 
iron  platea  for  batter  cakes,  and  for  radiating  neat,  as  in  warming 
bath-rooms  and  other  small  apartments.  For  boiling  thev  are  use- 
ful, but  not  so  well  adapted  for  evaporation.  It  is  claimed  that  one 
of  them  will  boil  a  quart  of  water  in  a  tin  vessel  in  ten  minutes, 
burning  at  the  rate  of  four  cubic  feet  of  gas  per  hour.* 
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CHAPTER   IV. 

ON  TH5  MODES  OF  MEA8UBINQ,  REGULATmO,  AND  APPLTINO  HEAT  FOR 

PHARMACEUTICAL  PURPOSES. 

Thermometer, — The  measurement  of  temperature,  which  is  of 
practical  importance  in  some  heat  o{)erations,  and  in  ascertaining 
the  specific  gravity  of  liquids,  is  eftected  by  the  use  of 
a  thermometer.    These,  as  made  for  the  measurement     Fig.  134. 
of  ordinary  changes  in  the  temperature  of  the  atmo- 
sphere, are  of  various  cheap  patterns,  generally  having  a 
small  ranee  from  a  few  degrees  below  zero  of  Fahren- 
heit, to  about  120°  above  it.     Fig.  134  represents*  a 
thermometer  such  as  is  convenient  in  a  chemical  or 

tharmaceutical  laboratory.  It  is  graduated  by  Fahren- 
eit  8  scale  from  — 20°  to  4-  640°,  and  adapted  to  im- 
mersing in  liquids  the  tem{)erature  of  which  is  to  be 
measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's 
scale  is  popularly  used ;  but  as  the  student  is  liable  to 
see  Centigrade  and  Reaumur's  scales  referred  to  in 
works  written  in  continental  Europe,  and  as  the  former 
is  generallv  introduced  into  chemical  laboratories  every- 
where, ana  is  mentioned  in  modern  works  on  chemistry, 
a  description  of  these  is  necessary,  with  the  mode  of 
converting  them  into  Fahrenheit's. 

The  Centigrade  scale  is  the  best  adapted  to  the  wants 
of  the  scientific,  by  its  decimal  arrangement ;  in  it  the 
freezing  point  is  zero,  and  the  boiling  point  of  water 
100°,  each  degree  being  equal  to  1.8  l^hrenheit's. 

Reaumur's  scale  has  the  boiling  point  of  water  at  80°, 
the  zero  being  at  freezing;  it  has  been  superseded,  where 
it  was  formerly  used,  by  Centigrade. 

Fahrenheit's  has  the  zero  32°  below  the  freezing  point, 
and  180°  between  freezing  and  boiling,  so  that  the  latter 
point  marks  212°. 

To  reduce  Centigrade  to  Fahrenheit's,  multiply  by  9, 
divide  by  5,  and  iSd  32.  To  reduce  Fahrenheit's  to 
Centigrade,  subtract  32,  multiply  by  5,  and  divide  by  9. 

To  reduce  Reaumur's  to  Fahrenheit's,  multiply  by  9, 
divide  by  4,  and  add  82.  To  reduce  Fahrenheit's  to 
Reaumur's,  subtract  32,  multiply  by  4,  and  divide  by  9. 

The  following  diagram   illustrates  the   relation  of       xhermo- 
these  three  scales  to  each  other.    Those  who  wish  can        meter. 
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consult  tables  of  equivalent  temperatures  in  Gray's  Supplement  to 
the  Pharmacopeia^  folios  61-63. 


Fahrenheit. 


Fig.  135. 

Centigrade. 


Reaumur. 


212. 

192 

152 

132 

112 

92 

72 

52 

32. 


100. 
80 

60 

40 

20 

0 


—  60 

—  40 

0 


Diagram  of  different  thermometers. 

In  most  of  the  operations  of  the  pharmaceutical  shop  and  labora- 
tory, the  intervention  of  some  conducting  medium,  between  the 
fire  and  the  vessel  in  which  the  operation  is  performed,  is  useful, 
cither  to  prevent  its  too  sudden  elevation  and  depression  of  tem- 
perature, or  to  regulate  the  degree  of  heat  applied.  For  these  pur- 
poses, sand-,  water-,  and  steam-baths  were  invented. 

The  Sand-Bath. — This  is  used  to  prevent  the  sudden  elevation 
and  depression  of  temperature,  and  where  arrangements  for  burning 
^as,  such  as  are  described  in  the  last  chapter,  are  at  command,  it  may 
be  dispensed  with  in  nearly  all  cases.  A  convenient  sand-bath,  at 
all  times  ready  during  the  winter  season,  is  furnished  by  the  top  of 
a  stove,  such  as  is  used  with  anthracite  coal  for  warming  apart- 
ments; a  rim  of  sheet  iron,  stretched  around  the  top  and  projecting 
from  three  to  four  inches  above  it,  makes  a  good  receptacle  for  the 
sand,  which  becomes  more  or  less  heated  according  as  the  fire  is 
increased  or  not,  and  may  be  used  to  digest  infusions,  to  dry  pre- 
cipitates, and  to  evaporate  any  solutions  the  vapors  of  which  would 
not  contaminate  the  atmosphere  injuriously.  A  shallow  cast-iron 
pot,  fitting,  though  not  too  closely,  the  top  of  a  stove  or  furnace,  is 
also  a  good  arrangement;  this  is  to  be  filled  only  so  full  of  sand  as 
is  necessary  completely  to  cover  the  bottom  of  the  vessel  to  be  set 
in  it;  as  a  general  rule,  the  greater  the  amount  of  sand,  the  greater 
will  be  the  waste  of  heat.  In  introducing  a  vessel  to  be  heated,  it 
may  be  plunged  into  the  sand,  so  as  to  cover  the  bottom  and  sides 
more  or  less,  according  to  the  degree  of  heat  required;  and  when 
the  diameter  of  the  sand-bath  is  greater  than  that  of  the  fire  below. 


WATER-BATH. 
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Fig.  136. 


there  is  a  similar  choice  between  placing  it  immediately  over  the 
source  of  lieat,  or  in  a  lees  heated  position  near  the  edge. 

The  Water-Bath. — An  extemporaneous  water-bath  is  prepared  by 

Srocuring  a  rather  shallow  tin  or  copper  cup,  and  an  evaporating 
ish  of  just  such  size  as  will  completely  cover  it,  projecting  slightly 
over  its  edge.  Those  glass  evaporating  dishes  which  have  a  pro- 
jtcting  edge  turned  over  and  downwards  will  fit  more  securely 
over  the  metallic  vessel  without  being  pushed  out  of  place  by  the 
foR-e  used  in  stirring.  They  are  also  convenient  from  not  allowing 
the  ready  escape  of  steam  round  the  edge;  this,  being  condensed, 
either  passes  back  into  the  cup,  or  drops  from  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  water,  and  the  sub- 
stance to  be  heated  placed  in  the  evaporating  dish,  which  being 
adjustcil  to  its  place,  the  whole  is  put  over  the  fire. 

The  temperature  of  boiling  water  under  ordinary  circumstances 
of  pressure  being  212^,  it  is  obvious  that  the  contents  of  the  evapo- 
rjiting  dish  cannot  reach  a  higher  point;  it  is  found, piTictically,  that 
two  or  three  degrees  of  heat  are  lost  in  passing  from  the  boiling 
water  through  the  dish,  so  that,  when  the  water  below  is  boiling, 
the  temperature  of  the  contents  of  the  dish  will  not  exceed  210^. 
Aqueous  liquids  will  not  boil  in  a  water- 
bath,  but  many  of  the  solutions  used  for 
the  preparation  of  extracts,  being  alco- 
holic, undergo  active  ebullition  at  this 
temperature. 

A  disadvantage  attending  upon  an 
extemporaneous  arrangement  arises 
fn>m  the  rapid  escape  of  steam  from 
the  lower  vessel  on  all  sides  of  the  cap- 
sule: now  the  quantity  of  vapor  which 
will  be  suspended  in  a  given  space  in 
the  atmosphere  is  constant  at  any  given  temperature,  so  that,  in 
pro{)ortiou  as  such  space  is  saturated  with  moisture,  further  evapo- 
ration is  retarded. 

A  convenient  water-bath,  less  liable  to  the  above  objection,  is 
here  figured ;  it  is  constructed  of  tinned  iron,  or  preferably  of  copper 
tinned,  and  consists  of  an  outer  vessel  or  jacket 
soldered  on  to  a  shallow  dish  made  like  a  porce- 
lain capsule,  without  seams,  coated  with  tin, 
designed  to  contain  the  evaporating  solution. 
The  jacket  is  fed  with  water  by  the  tube,  which 
may  be  fitted  more  or  less  tightly  with  a  cork. 
It  is  tightly  corked  when  the  vessel  is  to  be 
tilted  in  pourine  oif  the  contents  of  the  upper 
part  of  the  vessel,  but  loosely  during  the  applica- 
tion of  heat.  In  drying  substances,  and  in  all  cases  where  it  is 
desirable  to  prevent  the  escape  of  steam  from  the  water  in  the 
jacket  into  the  surrounding  air,  the  cork  ma^  be  perforated  and 
fitted  with  a  steam-piiie  ot  glass  conducted  into  a  vessel  of  cold 
water  (Fig.  186),  into  the  flue  of  a  chimney,  or  through  a  window. 


Metallic  water-bath. 


Fig.  137. 


Porcelain  water-bath. 
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Fig.  138. 


Fig.  130. 


Fig.  140. 


When  put  out  of  use,  the  water-hath  should  be  carefully  dried 
wijiing  out  the  upper  or  eva[>oruting  vessel,  and  placing  it  in  such 
position  that  the  jacket  will  be  (;onipletel_>'  druined  of  its  moi»lnn 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it 
into  a  vessel  of  mercury,  steam  may  be  obtained  under  pressure  so 
as  to  raise  the  temperature  of  tlie  bath  somewhat  above  212",  and 
this  arninjiomoiit  may  be  resorted  to  with  advantage  when  a  more 
rapid  evaporation  is  desirablu  than  that  afforded  at  the  ordinary 
water-bath  temperature.  Steam  with  regu- 
lated prej^sure  is  applied  on  a  large  scale  la 
a  variety  of  manutlvcturing  processes,  as 
jilained  in  the  sequel. 

FifT.  137  shows  a  porcelain  water-bath,' 
wvtd  \iy  the  importers  of  Berlin  ware,  which 
is  too  small  except  for  experimental  par- 
ixises,  or  for  the  preparation  of  very  small 
quantities  of  extracts  or  chemical  products; 
it  is,  however,  very  convenient  in  these 
cases,  and  not  liable  to  corrosion. 

Fip.  138,  139,  and  140  represent  the 
so-called  Ilecker's  farina  boiler,  wViich  is 
useful  for  the  preparation  of  farinaceous 
articles  of  food,  particularly  where  milk  is 
employed  ;  it  obviates  tlie  danger  of  scorch- 
ing, which  is  constantly  exf>erienced  in 
licating  milk  over  a  naked  fire.  Fig.  138 
is  an  outside  tin  vessel  with  a  spout  for 
the  ready  iutroduction  of  water.  Fig.  139 
is  the  inner  vessel  fitting  into  the  above  tor 
containing  the  farinaceous  substance,  and 
Fig.  140  shows  the  two  as  fitted  together. 
Hcckrr's  firin*  Fig,  141  represents  a  little  apparatus  for 

boiler.  applying  the  principle  of  the  water-hath  to 

dryine  precipitates  on  filters ;  it  consists  of 
a  kettle  of  water,  surmounted  by  a  steam  jacket  surrounding  a  fun- 
nel, which  is  cloised  at  bottom,  so  that  a  substance  laid  into  it  is 
heated  to  about  212"  when  the  water  reaches  the  boiling  jioint. 
Fig,  142  illustrates  the  application  of  the  water-bath  to  filtering 

Fig.  141.  Fig.  142. 
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liquids  while  hot.  Physick's  jelly  strainer,  described  in  the  chap- 
ter on  Filtrations,  operates  on  the  same  principle. 

The  Steam-Bath. — ^A  steam  boiler,  by  arrane:ing  pipes  to  commu- 
nicate with  suitable  forms  of  apparatus,  and  by  adapting  tlie  lit- 
tings  and  safety  valve  so  as  to  regulate  the  pressure,  may  be  made 
to  supply  the  heat  necessary  for  the  processes  of  boiling,  evapomting, 
digesting,  distilling,  drying,  and  even  for  heating  apartments. 

In  mana£Eu;turing  establishments  this  is  now  generally  adopted 
as  the  chief  or  only  means  of  generating  and  applying  heat,  and  its 
ap[»lications  are  so  varied  that  it  constitutes  one  of  the  leading 
topics  of  illustration  and  description  in  works  on  technology.  The 
design  and  scope  of  the  present  work  do  not  include  the  details  of 
costly  apparatus,  and  it  will  be  sufficient  hei-e  to  advert  to  the 
principle  on  which  steam-baths  are  constructed,  and  illustrate  a 
pructical  apparatus  for  ordinary  pharmaceutic  use. 

Fig.  148  exhibits  a  steam  boiler  and  still  devised  for  the  use  of 
pharmacists  where  it  is  inexpedient  to  use  large  steam  boilers. 

Fig.  143. 


steam  boiler  and  evaporating^  pan  with  steam  jacket. 

This  apparatus  is  adapted  to  the  same  purposes  as  the  pharma- 
ceutical still,  and  for  operations  requiring  a  regulated  temperature 
above  that  of  a  water-bath.  A  is  a  boiler  of  tnick  copjier,  capable 
of  bearing  high  pressure ;  it  is  one  foot  nine  inches  long  by  seven 
inches  in  diameter,  held  in  position  by  an  iron  frame,  and  heated 
by  a  stand  of  Bunsen  burners,  supplied  with  gas  through  a  flexible 
tube;  seven  burners  are  found  sufficient.  The  water  supply-pipe  on 
the  extreme  left  is  furnished  with  a  valve  at  H,  which  closes  when 
sufficient  water  is  contained  in  the  boiler;  the  water  flows  into  this 

tipe  through  a  flexible  tube  connected  with  a  hydrant,  or  it  may 
e  filled  from  any  vessel  by  the  use  of  a  funnel,  the  air  having  vent, 
and  the  elevation  of  the  water  being  ascertained  by  means  of  the 
uge  cocks  at  the  other  end  of  the  boiler;  G  is  a  safety  valve,  and 
and  F  are  cocks  for  regulating  the  flow  of  steam.     The  boiler  is 
connected  by  iron  pipes,  coupled  together,  with  the  steam  jacket  B, 
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whicli  surrounds  an  evaporating  pan  of  tinned  copper ;  tliis  is  se- 
cured to  the  dome  C  by  means  of  brass  flanges  and  clamps,  between 
which  a  coil  of  common  lampwick  is  interposed,  rendering  the 
junction  steam-tight.  The  drip  from  the  steam  jacket  may  lead  to 
an  adjacent  sink  or  be  discharged  in  any  receiving  vessel ;  it  sup- 
plies an  abundance  of  distilled  water  of  suflicient  purity  for  ordi- 
nary use.  When  this  apparatus  is  used  for  distillation,  it  requires 
to  be  connected  with  a  suitable  condenser.  A  jacket  of  galvanized 
iron  should  be  placed  over  the  boiler,  leaving  a  space  of  an  inch  on 
all  sides  so  as  to  confine  the  heated  air  around  it. 

As  already  stated,  water  boiling  under  ordinary  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212°  F.,  and  the  utility 
of  the  water-bath  is  limited  to  processes  in  which  that  degree  of 
heat  is  suflScient;  but  if  water  be  boiled  under  pressure,  the  temper- 
ature rises  in  direct  and  invariable  proportion  to  the  pressure,  and 
in  this  way  may  bo  rendered  available  with  great  facility  and  cer- 
tainty in  processes  in  the  arts. 

In  most  almshouses,  prisons,  insane  asylums,  and  hospitals, 
arrangements  are  made  for  the  introduction  of  steam  pipes  either 
directly  into  the  apartments  to  be  warmed,  or,  preferably,  into  air 
chambers  through  which  fresh  air  is  made  to  pass  by  a  system  of 
ventilation  into  the  several  parts  of  the  building.  The  two  meth- 
ods are  also  advantageously  combined.  The  boiler  being  located 
in  a  fire-proof  basement,  or  at  a  suitable  distance  from  the  main 
building,  the  danger  of  conflagration  is  greatly  lessened. 

To  the  physician,  the  study  of  these  properties  of  steam,  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings,  is 
even  more  interesting  and  important  than  their  manifold  uses  in 
pharmacy  and  the  industrial  arts,  and  it  is  to  be  regretted  that  no 
means  of  systematic  instruction  upon  these  and  kindred  matters  of 
public  utility  are  placed  within  the  reach  of  those  who  are  so  liable 
to  be  called  upon  for  advice  in  relation  to  what  might  be  called 
architectural  hygiene. 
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PART  III. 

INORGANIC  PHARMACEUTICAL  CHEMISTRY. 


CHAPTER  I. 

CHEMICAL  PROCESSES  USED  IN  PHARMACY. 

In  presenting  to  view  the  medicines  derived  from  the  mineral 
kin^rdom,  such  preliminary  details  will  be  given  in  regard  to  those 
which  fall  within  the  ran^e  of  the  shop  as  shall  render  their  pre- 
paration as  easy  and  as  uniformly  successful  as  possible,  while  those 
derived  from  the  manufacturing  chemist  will  be  described  chiefly 
with  reference  to  their  uses  and  the  modes  of  ascertaining  their 
purity,  with  incidental  references  to  their  sources,  modes  of  prepa- 
ration, composition,  and  rationale. 

Some  of  the  chemical  substances  among  the  preparations  in  the 
Pharmacopoeia  are  rarely  made  by  the  apothecary,  while  those  in 
the  list  are  chiefly  interesting  to  the  pharmaceutical  student  as 
illostTBtiug  the  laws  of  chemical  reaction,  and  as  showing  the 
marvellous  agency  of  chemistrv  in  meeting  the  requirements  of 
medical  science.  Much  of  the  aetail  appropriate  to  works  on  tech- 
nology, being  destitute  of  practical  value  to  the  class  for  whom  this 
book  is  mainly  written,  will  be  omitted. 

The  laws  of  chemical  reaction,  of  such  utility  not  only  to  the 
physician  and  pharmacist,  but  to  every  individual  of  whatever 
profession  or  pursuit,  although  not  falling  within  the  scope  of  the 
present  work,  are  recommended  to  the  careful  study  of  its  readers. 

The  fact,  which  underlies  the  science  of  chemistry,  that  chemical 
substances  combine  with  each  other  in  definite  proportions,  forming 
compounds,  the  combining  proportions  of  which  are  always  equal 
to  the  sum  of  combining  proportions  of  the  elements  they  contain, 
is  among  the  first  to  be  thoroughly  mastered  by  the  stuaent ;  and 
he  will  find  advantage  in  the  study  of  the  numbers  given  along 
with  the  symbolic  formulae  under  each  heading  contained  in  Part 
III.  These  have  been  revised  for  the  present  Slition  in  accordance 
with  the  views  of  modern  chemists.  • .  .     :  yi  • : . . ,  f  r »      ;  ? 

Nothing  so  facilitates  the  acquisition  gf  $cJLentTtfc  knowledge  as 
an  intelligible,  concise,  and  familiar  h6mTBd61atu?e. '  "f  hfs  has  been 
the  subject  of  much  discussion  recently-,  and'^anr^dttempt  has  been 
made  to  modify  the  nomenclature  erf  thQ.Pl\alrmacQpteia  to  corre- 
spond with  recent  chemical  works.    .    %  .  x ..  . .  .. 

Notwithstanding  the  elementary  and  practical  character  of  this 
work,  I  have  not  hesitated,  as  in  former  editions,  to  employ  the 
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abbreviated  method  of  notation  in  use  among  chemists,  by  which 
the  rationale  of  the  formation  and  the  composition  of  complex 
bodies  is  expressed  by  clear  and  intelligible  symbols  with  numbers 
attached  to  designate  the  equivalent  proportions  of  the  elements 
concerned.  The  composition  and  relations  of  compound  bodies 
can  only  be  shown  at  a  glance  in  this  way,  and  it  is  earnestly  re- 
commended to  the  pharmaceutical  student  that  he  will  in  no  case 
nefflect  to  address  himself  to  a  full  comprehension  of  these  eym- 
bolife  formulae,  as  a  necessary  groundwork  of  his  studies. 

The  recent  modifications  of  the  views  of  chemists  have  resulted 
in  the  introduction  of  new  formulae.  For  expressing  these,  which 
as  they  are  now  used  in  the  chemical  text-books  are  so  different 
from  those  formerly  in  use  as  to  produce  some  confusion  in  the 
minds  of  those  educated  a  few  years  ago,  we  have  generally  given 
both ;  but  their  full  explanation  would  extend  the  text  beyond  the 
plan  of  this  work,  and  the  student  is  referred  to  Dr.  Attfield's 
General  and  Pharmaceutical  Chemistry^  a  work  written  with  especial 
view  to  the  needs  of  the  student  in  this  respect. 

Chemical  Processes. 

By  way  of  preface  to  the  study  of  the  modes  of  preparation  of 
the  chemical  substances  treated  of  in  the  subsequent  chapters,  the 
following  brief  description  of  some  chemical  processes,  the  most 
of  which  are  practicable  on  a  small  scale  in  the  pharmaceutical 
laboratory,  is  appended: —  ^ 

1st.  Processes  of  separation  founded  on  volatility. 

Distillation,  Fractional  Distillation,  Destructive  Distillation, 
Sublimation,  Dehydration,  Calcination,  Ignition,  Torre- 
faction. 
2d.  Processes  of  reduction  and  absorption. 

Reduction  of  Oxides,  Oxidation,  Generation  and  Absorption 
of  Gases. 
8d.  Processes  of  purification. 

Decoloration,  Washing,  Decantation,  Filtration. 
4th.  Collection  of  chemical  solids. 

Granulation,  Crystallization,  Precipitation,  Fusion. 

Distillation^  when  conducted  in  a  small  way,  is  chiefly  accom- 
plished by  the  use  of  glass  retorts,  with  or  without  receivers  or 
other  means  of  condensation. 

Fig.  144. 


Plain  retort,  tubulated  receiver,  and  adapter. 
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Fig.  144  exhibits  a  plain  retort  with  an  adapter  a,  by  wliich  it 
is  coYmected  with  a  tubulated  receiver  6,  thus  funiiehing  the  two 
conditions  of  an  apparatus  for  distillation  (see  page  110)— a  vessel 
for  heating  a  liquid  to  be  distilled,  and  a  surface  to  be  refrigerated 
for  the  condensation  of  the  vapor  formed. 

The  substance  to  be  distilled  being  introduced  into  the  retort  and 
heat  applied,  the  vapor  given  off  passes  at  once  into  its  beak  or 
neck,  and,  if  this  is  not  refrigerated,  into  the  receiver.  In  some 
calces,  particularly  in  treating  very  volatile  liquids,  it  is  found  more 
convenient  to  apply  cold  directly  to 
the  beak,  as  in  Fig.  145,  in  which 
pieces  of  linen  or  cotton  cloth,  folded 
several  thicknesses  and  laid  length- 
wise on  the  beak,  are  kept  constantly 
wet  by  the  dropping  of  water  from 
a  funnel  suspended  above  it.  At  the 
point  a,  below  the  lower  edge  of  the 
wet  cotton,  a  piece  of  lampwick,  or 
waxed  string,  is  tied  tightly  round 
the  beak,  to  conduct  off  the  descend- 
ing  water.  The  receiver  here  shown, 
though  not  tubulated  as  in  the  other 
plate,  is  quilled  or  drawn  out  into  a 
fine  tube,  which  enters  the  receiv- 
ing vessel  below ;  this,  being  fully 
refrigerated,  insures  the  complete  condensation  of  the  liquid. 

when  the  liquid  to  be  distilled  will  condense  at  a  moderate 
elevation  of  temperature,  the  mode  of  refrigeration  last  mentioned 
is  conducted  without  the  use  of  a  receiver,  the  distillate  being  col- 
lected directly  from  the  beak  of 


Retort  with  quilled  receiver. 


the  retort,  from  which  it  drops  as 
fast  as  it  accumulates.  Some- 
times the  receiver  is  refrigerated, 
and  not  the  beak  of  the  retort, 
and  this  is  perhaps  the  most  com- 
mon arrangement  for  retort  dis- 
tillation, it  is  shown  in  Fig. 
146,  which  represents  a  plain  re- 
tort, a  common  flask  adjusted  to 
it  as  a  receiver,  and  set  into  a 
basin,  which,  by  being  kept  filled 
with  water,  would  also  facilitate 
the  refrigeration  of  the  flask  by 
wet  cloths  laid  upon  it.  Where 
this  arrangement  is  adopted,  care 
should  be  taken  not  to  secure  the 
beak  of  the  retort  tightly  into 
the  neck  of  the  receiver,  in  which 
the  expansion  of  the  heated 


Fig.  146. 


Distillation  with  tubulated  retort  and 
reoeiver. 
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air  and  vapors,  on  commencing  the  operation,  would   lead  to  a 
rupture  of  some  part  of  the  apparatus. 

The  plain  retort  is  almost  superseded  of  late  years  by  the  tubu- 
lated, which  has  the  advantage  of  allowing  the  more  ready  intro- 
duction   of    substances    to    be 
Fig.  147.  distilled,  and,  by  loosening  the 

stopper,  the  prevention  of  acci- 
dents from  the  too  ^reat  tension 
of  the  vapor,  and  From  the  too 
sudden  refrigeration  of  the  re- 
tort, which  would  cause  some 
condensed  distillate  to  flow 
back,  endangering  the  safety  of 
the  retort. 

A  little  ring,  made  frequently 
of  straw  and  bound  with  twine, 
known  to  chemists  as  a  grummet,  furnishes  an  excellent  rest  for 
flasks  and  retorts,  which  would  be  likely  to  be  fractured  if  set  upon 
any  substance  that  conducts  heat  rapidly.  A  recent  improvement 
in  this  article,  shown  in  Fig.  148,  is  to  make  it  of  India-rubber 
hose  joined  by  passing  the  two  ends  over  a  plug  of  wood  which  fits 

Fig.  148. 


Tubulated  retort. 


Grummet. 


tightly  into  it.  To  make  it  more  satisfactory,  however,  three  short 
transverse  sections  of  similar  hose,  of  a  size  suffici^tly  large  to  pass 
over  the  hose  composing  the  ring,  are  placed  one  over  the  joint  and 
the  others  at  eqnsd  distances  apart.  This  arrangement  permits  a 
circulation  of  air  around  the  bottom  of  the  flask,  or  if  the  flask  is 
placed  in  a  water-bath  a  constant  yet  quiet  circulation  of  fluid  takes 
place  around  it.  For  a  full  description  see  paper  of  Dr.  Squibb  in 
Proceedings  of  Amer.  Pharm,  Assoc,  for  1873. 

Fig.  149  represents  the  well-known  Liebig's  condenser,  which 
may  be  constructed  on  a  variety  of  patterns,  and  of  diflterent 
materials. 

It  consists  of  a  tin  tube  18  inches  long  and  2J  inches  in  diameter, 
and  having  the  ends  reduced  to  1 J  inch.  The  funnel  a  is  the  upper 
termination  of  a  very  small  tin  tube,  which,  passing  down  the 
whole  length  of  the  apparatus,  enters  it  near  the  lower  extremity, 
where  it  is  extended  by  a  bent  leaden  tube,  as  shown  by  toe 
dotted  lines,  to  the  very  bottom,  at  6.  A  short  idsoe  of  thin  lead 
pipe,  c,  leads  from  near  the  apex  of  the  '  ng 
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OQt  through  a  perforation  into  which  it  is  soldered,  terminates 
about  two  inches  below,  dd  is  a  glass  tube  one  inch  in  diameter, 
drawn  out  and  bent  at  its  lower  end,  which  passes  through  the 

Fig.  149. 


Liebif  ■  eondeoMr. 

whole  length  of  the  apparatus,  being  secured  at  either  end  by 
the  perforated  corks  e  e^  which  must  be  perfect  and  as  soft  as  can 
be  obtained.  /  is  a  stout  piece  of  sheet  copper  soldered  on  to 
the  main  tube,  and  made  to  work  by  a  screw  upon  the  wooden 
upright  g. 

A  smooth  and  even  perforation  may  be  made  by  a 
brass  cork-borer,  Fig.  150,  or  a  rat-tail  file,  Fig.  151,  or 
both,  so  as  to  constitute  a  water-tight  ioint.  A  shoe- 
maker's file,  which  is  a  straieht  cut  file  on  one  side, 
and  a  rasp  on  the  other,  one  half  being  curved  on  the 
face  and  the  other  half  flat,  will  be  found  to  be  of 
great  advantage  in  fitting  corks  to  the  difiTereut  uses 
thev  are  to  be  applied  to. 

The  use  of  cement  or  luting  to  surround  the  cork  is 
neoessary  if  they  are  not  very  perfect  and  very  com- 
pletely fitted,  and  as  no  alco- 
Fig.  16L  holic  liquids   will    come   in 

contact  with  them,  dissolved 
sealing-wax  is  found  to  an- 
swer a  good  purpose.  Qum- 
elaatic  perforated  stoppers  may  be  advantageously  sub- 
stituted for  corks,  and  require  no  luting.  The  expense 
of  a  condenser  such  as  here  described  is  from  $3.50  to 
$5.  The  bottom  of  the  wooden  stand  should  be  grooved 
on  the  under  side  and  filled  in  with  melted  lead,  to  pre- 
tbe  ill  eflTects  of  warping,  and  to  give  solidity  to 
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Fig.  152  represents  Liebig'fl  condenser  made  entirely  of  heavy 
glass  tubes,  fitted  together  by  means  of  perforated  gum-elaatic 
Btoppere.    The  cold  water  supply  and  discharge  pipes  consist  entirely 

Fig.  152.  Fig.  163. 


Fig.  154. 


or  glui,  Slaad  Tor  coadenier,  or  gU». 

of  gum-elastic  hose;  the  eud  tube  is  not  bent  or  drawn  to  a  email 
opening,  and  may  be  cleansed  with  facility  by  a  swab.  The  chief 
disadvantage  of  these  is  their  liability  to  breakage  from  rough 
handling  or  sudden  changes  of  temperature  when  in  use.  They  are 
very  neat,  however,  and  with  care  serve  a  good  while.  Fig.  153 
is  a  convenient  form  of  condenser  stand,  which, 
by  raising  and  depresBing  either  end,  gives  the 
proper  inclination  to  the  tube.  Where  there  is 
a  deficiency  of  room  on  the  operating  counter, 
the  condenser  may  be  hung  from  the  ceiling  or 
from  brackets,  being  drawn  into  position  when 
needed.  A  tin  trough  is  a  good  support  under 
these  circumstances. 

The  objection  due  to  the  space  taken  up  by 
Liebig's  condenser  upon  the  operating  table  has 
been  overcome  by  Dr.  E.  B.  Squibb  by  an  ar- 
rangement in  which  the  vapor  tube  is  doubled, 
forming  a  U,  shown  in  Fig,  154.  This  arrange- 
ment, besides,  rendera  the  condenser  more  eftec- 
tive.  The  outer  lines  represent  the  water  case 
tube,  V  V  the  vapor  tube  of  U  shape,  with  a 
small  opening  at  the  lower  end  from  which 
condensed  liquid  escapes  to  a  proper  recipient, 
while  any  uncondensed  vapor  passes  to  the 
other  leg  of  the  tube,  and  is  there  condensed 
by  the  tooled  surface  and  downward  flow  of 
condensed  liquid.  R  is  the  refrigerating  tabe, 
descending  to  the  lower  end  of  tne  water  case, 
through  which  cold  water  is  supplied;  while  B 
is  the  exit  tube  for  the  refrigerating  water  after 
it  has  performed  its  function.  The  apparatus  is 
supported  by  a  ring  and  suitable  clamp  in  the 
general  apfiaratus  holder,  devised  by  Dr.  Sqnibb, 
and  hereafter  to  be  noticed.  A  more  lengthened 
description  will  be  found  in  Proceedings  of  Amtr 
rican  Pharmaceutical  Association,  vol.  xii. 

Fig.  155  represents  a  condenser  supported  on 
a  retort  stand,  having  freedom  of  motioa  in 
every  direction ;  x  is  a  cast-iron  foot,  in  which  is  fixed  a  solid  rod 
of  iron  2.    The  condenser,  as  here  represented,  is  deeigned  to  be 
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made  of  brass,  with  a  glass  tube  fitted  into  it  with  corks,  as  in  tlie 
other  case;  the  comparative  size  of  the  outer  tube,  as  here  shown, 
is  much  smaller,  which  requires  a  much  more  rapid  passage  of  the 
cold  water  throuo^h  it,  especially  in  distilling  very  volatile  liquids. 
The  Qay-Lussac  holder  a,  and  the  rings,  are  usually  made  of  brass 
in  this  arrangement. 

Fig.  155. 


Liebls'a  brass  condenser  in  retort  stand. 

A  mechanical  support  for  the  retort  and  refrigerating  apparatus 
is,  of  course,  absolutely  necessary  in  the  arrangement  ot  the  distil- 
latory apparatus.  At  least  one  retort  stand  is  quite  necessary,  even 
in  oonnection  with  the  Liebig's  condenser,  Fig.  155 ;  in  which  case 
one  of  the  rings  might  have  a  sufficiently  long  handle,  connecting 
it  with  the  screw  that  clasps  the  upright  rod,  to  hold  a  retort  or  a 
flask  at  a  sufficient  distance  from  the  condenser  to  be  adjusted  to 
it  for  use;  but  this  is  not  the  case  with  any  that  I  have  seen,  and 
would  render  the  whole  apparatus  unsteady  when  loaded  with  the 
liquid.  lu  Fig.  145,  it  will  be  seen  that  as  many  as  three  retort 
Btaads  are  usea  in  a  small  operation.  The  frequent  necessity  for 
Qsing  seyeral  retort  stands  in  one  operation,  ana  its  consequent  in- 
ooDveniences,  induced  Dr.  R  B.  Squibb  to  devise  what  he  has 
jvitly  termed  a  eeueral  apparatus  stand ;  which  consists  of  a  cast-iron 
flato  0  fay  15  inches,  into  which  near  the  centre  an  upright  wrought- 
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iron  pipe,  f  inch  external  diameter,  is  firmly  secured.  A  round- 
bottomed  circular  sand-bath,  with  a  horizontal  flange  around  the 
brim,  notched  to  receive  wires  for  fastening  any  vessel  in  the  bath, 
is  attached  to  a  suitable  and  peculiar  clamp,  which  grasps  the 
upright  rod  and  thus  supports  it  in  its  place.  In  two  adjustable 
rings,  of  cast-iron,  three  movable  rods,  are  made  to  slide  to  or 
from  the  centre,  through  holes  made  at  equal  distances  apart; 
these  rods  are  square  and  are  fixed  in  any  desired  position  by 
thumb  screws;  their  direction  is  somewhat  oblique  to  the  horizon- 
tal plane  of  the  rings.  The  rings  may  be  placed  upon  the  rod  with 
the  thumb  screws  up  or  down,  and  are  secured  by  the  same  device  to 
the  supporting  rod.  A  long  sand-bath,  6  by  17  inches,  and  }  inch 
in  depth,  is  attached  to  the  rod  in  the  same  manner ;  it  may  also  be 
used  as  a  drying  table.  Two  thin  cast-iron  plates,  16J  inches  long 
by  3J  wide,  also  arranged  with  clamp  to  attach  to  the  upright  rod. 

Fig.  156. 
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Qeneral  apparAtut  atand. 


are  perforated  with  a  number  of  holes  of  various  sizes,  and  four 
slots  of  gradually  increasing  width  furnish  ready  means  of  sup- 
porting test-tubes,  fiasks,  and  a  variety  of  vessels  having  tube 
necks ;  they  also  serve  as  shelves  for  the  support  of  any  vesaels 
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during  the  various  operations  for  which  the  apparatus  is  adapted. 
Fig.  156  illustrates  tliis  apparatus;  but  for  a  more  detailed  account, 
the  reader  should  consult  the  Proceedings^  as  before  mentioned. 

Fiff.  157  will  give  an  idea  of  the  arrangement  of  the  retort  and 
vessel  for  supplying  the  condenser  with  water  and  that  for  catch- 
Fig.  157. 
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Retort  tUnd  for  use  in  distillation. 

ing  the  waste  water  upon  one  retort  stand,  which,  however,  must 
be  in  due  proportion  to  the  size  of  the  condenser. 

When  put  together,  the  apparatus  for  distillation  will  be  com- 
plete as  arranged  in  Fig  158.  The  tin  bucket  h  has  a  small  brass 
cock,  which  is  so  regulated  in  using  the  apparatus  as  to  drop  the 
water  either  slowly  or  rapidly  as  the  warming  of  the  water  in  the 
condenser  may  require. 

The  only  use  of  the  funnel  m  is  to  prevent  the  splashing  of  the 
water  as  it  falls  from  the  condenser.  By  placing  the  heavy  receiv- 
ing vessel  n  on  the  wooden  base  of  the  retort  stand,  the  weight  of 
the  retort  /  is  counterbalanced. 

Gum-elastic  tubes  often  become  hard,  and  can  be  rendered  flexible 
by  soaking  with  glycerine. 

A  flask  with  perforated  cork  and  glass  tube,  as  shown  in  Fig. 
159,  may  be  substituted  for  the  retorts  oefore  described,  an  arrange- 
ment well  adapted  to  distilling  very  volatile  liquids,  and  those 
which  boil  with  great  violence.  This  figure  also  shows  a  tube  for  in- 
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Fig.  158. 
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troducing  fresh  portioDS  of  the  liquid  with- 
ontremoviug  the  cork;  the  tnbe,  beinebent, 
retains  a  portion  of  liqaid  in  the  bnlb  aod 
adjacent  curve,  which  prevents  the  escape  of 
vapor  from  the  interior.  It  is  designed  to 
extend  only  a  little  below  the  cork.  la  case 
of  any  stoppage  in  the  apparatus  by  which 
an  accnmulation  of  vapor  might  take  place 
in  the  flask  or  retort,  this  tnM  would  serve 
as  a  safety  valve,  and  the  liqaid  being  forced 
out  would  allow  of  the  escape  of  the  accu- 
mulated steam. 

From  the  description  and  illostration  of 
apparatoB  now  given,  the  reader  will  have  a 
good  idea  of  the  apparatus  as  constructed 
on  a  small  scale.  In  using  it,  a  volatile  liquid 
or  mixture  containing  a  volatile  ingredient 
being  introduced  into  a  retort  or  flaak  cod- 
nected  as  i>efore  described,  and  beat  af^lied, 
the  volatile  ingredient  will  rise  in  vapor,  and, 
being  cooled  by  contact  with  the  neok  of  the 
ort,  the  receiver,  or  the  glass  tube  of  the  Liebig*s  condmaer,  will 
condensed,  and  may  be  collected  in  a  liquid  sod  para  eondititiD. 
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It  is  a  necessary  precaution,  in  manipulating  with  alcoholic  or  ethe- 
real liquids,  as  in  the  preparation  of  spirit  of  nitric  ether,  to  use  a 
water-bath  for  the  regulation  of  the  temperature,  and  for  protection  ^ 
in  case  of  a  fracture  of  the  retort.  The  use  of  a  saturated  solution 
of  alum,  which  boils  at  220^,  and  of  chloride  of  zinc,  which  is  avail- 
able for  any  temperature  below  320^,  and  of  fixed  oils,  which  boil 
at  from  500°  to  600°  F.,  will  occasionally  serve  good  purposes  in 
the  process  of  distillation.  In  all  processes  the  heat  and  refrigera- 
tion must  be  carefully  adjusted,  so  that  no  portion  of  uncondensed 
vajior  shall  escape,  especially  if  of  a  {)oisonous,  corrosive,  or  inflam- 
mable nature. 

One  of  the  chief  pracrtcal  difficulties  in  distilling  arises  from  the 
irregularity  of  the  boiling  of  liquids  in  glass  vessels,  occasioning 
violent  bumping,  and  sometimes  the  fracture  of  the  vessel.  In 
treating  resinous  substances  in  this  way,  and  in  the  preparation  of 
hydrocyanic  acid,  where  a  large  amount  of  heavy  precijiitate  is 
present  in  the  liquid,  this  renders  the  operation  one  of  great  diffi- 
culty and  annoyance.  The  best  remedy  for  this  is  found  in  the 
diffusion  of  the  heat  over  the  whole  surface  of  the  retort  in  contact 
with  the  liquid,  and  in  the  interposition  of  angular  fragments  of 
insoluble  material,  such  as  rock  crystal  or  broken  glass,  among  the 
particles  of  the  liquid.  It  is  entirely  prevented  by  a  glass  rod  or 
a  coil  of  metallic  wire  reaching  from  the  bottom  to  the  surface  of 
the  liquid,  which  serves  to  diffuse  and  equalize  the  heat.  Advan- 
tajs^e  is  gained  by  covering  the  bottom  of  the  glass  vessel  with 
wire  gauze,  or  bv  coating  the  retort  with  metallic  silver  on  its 
inner  surface.  This  may  be  done  bv  reducing  a  solution  of  ammo- 
nio-nitrate  of  silver,  by  boiling  it  m  the  vessel  to  be  plated,  with 
oils  of  cinnamon  and  cloves  dissolved  in  alcohol.  Flasks  may  be 
coated  on  the  outside  with  metallic  cop{)er,  so  as  to  answer  an  ex- 
cellent purpose,  by  the  aid  of  a  battery. 

Fractiorud  distillation  is  that  modification  of  the  process  by 
which  ingredients  of  different  volatility  are  separated  from  one 
another.  It  requires  special  precautions  for  ascertaining  the  tem- 
perature applied,  and  for  changing  the  receiving  vessel  so  as  to 
collect  the  products  volatilizeil  at  each  successive  boiling  point  as 
the  process  proceeds.  A  thermometer  inserted  into  the  retort  or 
still  through  a  cork,  or  a  tube  passing  near  to  the  bottom,  will 
serve  to' indicate  the  variations  of  temj>erature,  and  a  quilled  re- 
ceiver will  be  found  to  facilitate  the  collection  of  the  successive 
products;  when  a  bath  is  used,  the  temperature  may  be  ascertained 
by  immereing  the  thermometer  in  it. 

Destructive  distillation  is  a  process  by  which  organic  bodies  are 
subjected  to  a  gradually  increased  temperature,  whereby  the  origi- 
nal condition  is  entirely  broken  up,  the  resulting  products  being 
of  a  lees  complex  composition.  To  guard  as  much  as  possible 
i^iDBt  oxidation  by  the  atmospheric  oxygen,  the  ojieration  is  con- 
ducted in  strong  glass  retorts,  or,  on  a  larger  scale,  in  iron  or 
earthenware  retorts  or  cylinders.  Complex  organic  bodies  yield 
getmally  a  large  quantity  of  incondensable  gases,  consisting  of 
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carbo-hydrogens  of  varying  composition,  an  aqueous  liquor  con- 
taining formic  or  acetic  acid,  an  oily  liquid  composed  of  creasote, 
carbolic  acid,  empyreumatic  oils,  etc.,  and  a  dark  brown  or  black 
body  of  a  honey-like  consistence,  like  tar.  If  nitrogen  is  present 
in  the  original  substance  in  other  forms  than  nitric  acid,  it  is  found 
usually  in  the  most  volatile  portions  in  the  form  of  ammonia  -and 
various  other  ternary  organic  alkalies  (see  Syllabus  of  Organic  Al- 
kalies). The  residue  in  the  retort  consists  of  carbon  mixed  with 
the  inorganic  bases,  which  are  combined  with  mineral  acids,  except 
nitric  acid,  which  is  decomposed.  In  their  crude  state  a  rieculiar 
smoky  odor  is  attached  to  all  the  products  obtained  by  this  pro- 
cess, which  odor  is  called  empyreumatic.     • 

Instances  of  products  of  dry  distillation  are  pyroli^neous  acid, 
oil  of  tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

Sublimation, — The  dry  distillation  of  solid  substances  which  yield 
at  once  a  solid  volatile  product,  either  pre-existing  in  the  substance 
or  the  result  of  the  decomposing  influence  of  heat,  is  called  subli- 
mation. The  apparatus  consists  essentially  of  a  subliming  vessel 
and  a  condensing  vessel,  varied  by  the  volatility  of  the  sublimed 
product.  The  condensing  surface  must  invariably  be  out  of  the 
fire,  but  so  adjacent  that  the  required  tenii^eraturo  can  be  main- 
tained till  the  vapor  reaches  it.  in  the  separation  of  benzoic  acid 
from  benzoin,  and  pyrogallic  acid  from  galls  or  their  aqueous  ex- 
tract, a  shallow  iron  pot  covered  by  a  diaphragm  of  porous  paper 
and  surmounted  by  a  cap  of  glazed  paper  constitutes  a  suitaole 
apparatus ;  it  may  be  heated  on  a  sand-bath,  the  heat  being  so  regu- 
lated and  the  diaphragm  and  cap  so  arranged  that  none  of  the 
vajK)rized  acid  shall  escape.  In  the  manufacture  of  muriate  and 
carbonate  of  ammonium,  and  of  corrosive  sublimate  and  calomel, 
arrangements  are  required  for  operating  on  a  large  scale  and  with 
precautions  suggested  by  experience,  the  vapor  in  the  latter  case 

Fig.  160. 


Apparatus  for  subliming  camphor  In  pulverulent  form. 

being  condensed  in  a  condition  of  very  minute  division,  by  a  cur- 
rent of  cold  air,  aqueous  vapor,  or  water.  Camphor  is  refined  or 
freed  from  impurities  by  sublimation  into  large  glass  balloons,  which 
are  afterwards  broken ;  and  the  condensation  of  subliming  iodine, 
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in  order  to  avoid  loes,  is  effected  in  a  series  of  globular  condensers 
connecte<l  with  one  anotlier. 

In  many  small  operations,  glass  tubes  closed  at  one  end,  called 
reduction  tubes,  or  two  flasks,  one  adjusted  to  the  other  and  placed 
in  such  position  that  one  may  be  plunged  in  a  sand-bath  below  the 
level  of  the  contained  material  while  uie  other  is  cooled,  may  serve 
a  g;T<>d  purpose. 

Fig.  160  shows  an  apparatus  for  subliming  camphor  in  fine  pow- 
der for  pharmaceutical  uses.  It  is  a  modification  of  that  proposed 
by  John  C.  Lowd,  of  Boston.  {Pi-oceedings  Amer.  Phar.  Association^ 
1871.)  The  retort  is  of  copper,  and  the  receiving  vessel  of  tinned 
iron  or  pasteboard ;  the  large  admixture  of  air  dilutes  the  vapor  so 
that  the  camphor  is  deposited  in  a  fine  dry  powder. 

Deht/draiion  and  Calcination. — The  application  of  heat  to  inor- 
ganic crystalline  substances  is  sometimes  with  a  view  to  the  se^m- 
ration  of  water,  and  sometimes  for  the  expulsion  of  carbonic  acid 
or  other  volatile  constituent.     Water  is  present  in  chemical  cora- 

Siounds  either  as  water  of  hydration  or  of  crystallization.  In  this 
orm  it  may  be  regarded  as  a  weak  acid  combined  with  a  base 
(KO,H,0),  or  as  an  essential  constituent  of  certain  salts,  basic  water. 
Water  of  hvdration  cannot,  in  most  instances,  be  removed  by  heat, 
or,  if  expelled,  the  nature  of  the  compound  is  altered.  (See  Sodli 
Pyrophosphas.) 

Fig.  161  exhibits  the  porcelain  spatulas,  which  are  useful  for 
stirring  the  mass,  which  first  dissolves  in  its  own  water  of  crystal- 
lization, and  afterwards  dries,  requiring 
much  stirrinff.  Fig.  161. 

For  dehydrating,  a  water-bath  heat      ^  rx 

is  sometimes  sufiicient,  since  water  of " ^ 

crystallization  is  generally  driven  ott*     i s ^ 


at  a  temperature  of  212°  F.,  and  a  heat     ' ^  " \ 

much  above  that  is  apt  to  decompose  the 
salt ;  but  for  sulphate  of  iron,  complete 


dehydration  requires  800°  F.,  and  for  porceuin  epatuue. 

alum  450°  F.  is  directed ;  for  sulphate 
and  carbonate  of  sodium,  which  are  efflorescent,  a  lower  temper- 
ature is  sufficient. 

In  organic  substances  this  water  may  sometimes  be  replaced  by 
weak  acids,  the  weaker  bases,  or  certain  salts,  and  is  then  called 
constitutional  water:  thus,  cane  sugar,  C.jHj,Og+2U30,  combines 
with  oxide  of  lead  to  form  C„H„0^,+  2PbO. 

The  carbonates  of  the  alkalies,  potassa,  soda,  and  lithia,  do  not 
lose  their  carbonic  acid  by  a  high  heat,  while  those  of  the  alkaline 
earths,  baryta,  lime,  ana  magnesia,  and  of  the  heavier  metallic 
oxides,  are  decarbonated  by  calcination,  the  former,  esiKJcially,  re- 
quiring a  very  high  heat.  In  the  processes  of  metallurgy,  calcina- 
tion is  often  used,  not  only  with  the  view  of  expelhng  volatile 
products,  but  also  for  the  purpose  of  oxidizing  certain  elements 
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present  in  the  ores,  especially  sulphides.    The  process  is  then  termed 
roasting. 

The  chief  use  of  calcination  in  pharmacy  is  in  the  preparation  of 
magnesia. 

Incineration  and  Ignition  are  the  same  as  calcination,  except  when 
applied  to  organic  substances  with  a  view  to  burning  up  the  car- 
bonaceous principles,  converting  them  into  carbonic  acid,  which  re- 
mains comoined  with  the  alkali  present.  The  free  admission  of  air 
is  essential  for  this  purpose,  and  may  be  facilitated  by  inclining  the 
crucible.  The  last  portions  of  carbon,  when  consumed  with  diffi- 
culty, may  be  oxidized  by  the  careful  addition  of  a  little  nitric  acid 
to  the  cold  residue,  and  heating  again  to  redness. 

Fig.  162.  Fig.  163.  Fig.  164. 


^ 


Porcelain,  platinum,  and  hessian  cracibles. 


Figs.  162, 163,  and  164  exhibit  different  kinds  of  crucibles  used 
for  calcination  and  ignition  in  small  operations. 

Torrefaction  or  Boasting  is  a  process  by  which  organic  substances 
are  changed  in  their  qualities  by  the  modification  of  some  constit- 
uents without  altering  others.  The  most  familiar  instance  of  this 
is  the  roasting  of  coffee  by  which  some  empyreumatic  principles  are 
generated  without  destroying  its  peculiar  principle,  caffeina,  which 
IS  itself  volatile ;  by  this  process  coffee,  is  adapted  to  the  purposes 
of  a  beverage.  Rhubarb  subjected  to  the  process  of  torrefaction, 
care  being  taken  to  have  it  in  a  suitable  coarse  powder,  and  to  pre- 
vent its  being  carbonized,  loses  its  cathartic  properties  without 
impairing  its  astringency.  This  is  doubtless  due  to  the  volatiliza- 
tion of  the  active  principle  chrysophanic  acid.  Burnt  sponge,  an 
old  remedy  of  great  repute  in  scrofulous  diseases,  has  b^n  super- 
seded since  the  introduction  of  iodine;  in  preparing  it,  the  process 
is  carried  somewhat  further  than  in  the  foregoing,  and  leaves  little 
else  than  the  porous  charcoal  combined  with  the  inorganic  constit- 
uents of  the  sponge,  iodides,  chlorides,  etc.  It  furnishes  an  instance 
of  carbonization  or  charring. 

Reduction  of  Oxides^  etc. — ^This  process,  so  largely  practised  in  the 
manufacture  of  iron  and  other  metals  from  their  ores,  and  in  other 
extensive  chemical  operations,  is  useful  to  the  pharmacist  in  the 
extraction  of  metallic  arsenic  from  arsenious  acia  (As^Oj),  a  prelim- 
inary operation  to  the  preparation  of  iodide  of  arsenic.  In  this  in- 
stance carbon  is  the  reducing  agent  employed;  by  its  combustion  it 
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combines  with  the  oxygen  from  the  arsenious  acid,  and  leaves  the 
metal  to  be  sublimed.  In  a  small  way,  this  process  may  be  con- 
ducted in  reduction  tubes,  which  are  shown  in  Fig.  165.    Another 

Fig.  166. 
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Raduetion  tubes. 

and  still  more  useful  application  of  the  process  is  that  for  obtaining 
pure  metallic  iron  from  its  oxide,  in  which  hydrogen  is  the  reducing 
a^nt,  and  the  resulting  preparation  is  one  of  the  most  important 
of  the  numerous  medicinal  preparations  of  iron.  Th(f  deoxidation 
of  inorganic  salts  by  various  chemical  means  is  also  termed  reduc- 
tion; sesquichloride  and  tersulphate  of  iron  are,  by  digesting  their 
solutions  with  metallic  iron,  reduced  to  protochloride  and  protosul- 
phate  of  iron.  The  reduction  of  the  oxides  of  the  so-called  noble 
metals,  silver,  gold,  and  platinum  is  effected  without  any  reducing 
agent,  simply  by  the  suitable  application  of  high  heat. 

Oxidation. — ^This  change,  the  reverse  of  the  foregoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
Btrong  affinity  for  oxygen;  at  a  high  temperature  tliese  absorb  this 
element  from  the  air.  In  the  combustion  of  metallic  zinc,  it  is 
converted  into  oxide  of  zinc  (ZnO),  and  in  the  cupellation  or  fusion 
of  ores  of  lead  and  silver,  the  semivitrified  oxide  of  lead,  litharoje, 
is  evolved;  This  method  is  not  adopted  in  any  of  the  faraihar 
operations  of  pharmacy,  but  oxidation  by  nitric  acid  is  resorted  to 
in  several  officinal  processes,  as  in  the  conversion  of  protosulphate 
into  persulphate  of  iron,  and  in  the  preparation  of  red  oxide  of 
mercury.  This  method,  founded  upon  the  facility  with  which 
nitric  acid  gives  up  a  portion  of  its  oxygen  to  substances  having  an 
affinity  for  it,  is  detailed  under  its  several  appropriate  heads. 

Carbonic  Acid  Processes. — The  conversion  of  caustic  alkalies  into 
carbonates  is  done  by  heating  in  contact  with  carbonaceous  ma- 
terial, as  in  the  ignition  of  potash  to  form  pearlash,  and  in  the 
incineration  of  organic  matters  containing  alkali,  before  referred 
to.  Dry  carbonates  may  also  be  further  charged  with  carbonic 
acid  by  simple  exposure  to  an  atmosphere  charged  with  it,  as  in 
the  conversion  of  pearlash  into  saleratus,  and  of  partially  dried 
carbonate  of  soda  into  bicarbonate.  The  generation  of  the  carbonic 
acid  gas  is  accomplished  by  decomposing  either  of  the  cheap  and 
abundant  carbonates  of  lime  with  a  mineral  acid ;  muriatic  is  the 
cheapest,  and  in  large  operations  the  best,  from  its  forming  a  solu- 
ble reaidoe. 

llg.  166  shows  the  process  of  generating  this  gas,  in  the  bottle  a, 
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Tig.  166. 


Carbonic  Aoid  apparatus. 


washing  it  by  passing  it  through  water  in  the  bottle  6,  by  means 
of  the  pipe  a,  which  passes  through  a  pipe  e^  of  large  bore,  to  the 

bottom;  and,  finally,  through/,  con- 
ducting^ it  into  a  solution  to  be 
charged  with  it.  This  is  the  process 
as  used  in  the  preparation  of  bicarbo- 
nate of  potassium,  the  vessel  c  being 
filled  with  solution  of  carbonate  of  jx>- 
tassium ;  as  the  bicarbonate  is  formed 
the  silica  present  in  the  carbonate, 
combined  with  the  potassa,  is  thrown 
out  of  solution,  and  the  bicarbonate, 
being  in  crystals,  is  quite  pure  and 
combined  with  a  definite  proportion 
of  water. 

In  the  manufacture  of  carbonic  acid  water,  incorrectly  called  soda 
water,  tlie  refrigerated  water  is  charged  with  an  excess  of  the  gas, 
which  is  generated  in  a  strong  close  vessel  connected  with  the  foun- 
tain by  suitable  pipes;  in  the  appropriate  place  an  apparatus  for  its 
extemporaneous  preparation  is  figured. 

In  the  preparation  of  chlorine  water^  the  oxidation  of  substances 
by  the  use  of  nitric  acid,  and  the  generation  of  hydrosulphuric  acid, 
apecial  precautions  are  necessary  to  prevent  the  too  rapid  evolution 
of  the  noxious  gases  and  their  diffusion  in  the  atmosphere.  A 
chimney  flue  furnishes  the  means  of  carrying  these  off,  and  in  the 
construction  of  a  furnace  as  before  described  ample  facilities  may 
be  secured. 

The  mode  of  saiurating  water  either  with  chlorine  or  hydrosul- 
phuric acid  was  formerly  by  the  use  of  a  series  of  Woolf's  bottle*, 
figured  in  works  on  chemical  manipulation.  The  preparation  of 
these  involves  so  much  trouble  and  delay  as  to  operate  as  a  dis- 
couragement to  the  preparation  of  the  solutions.  An  extemporane- 
ous process  found  quite  successful  is  to  pass  the  conducting  tube 
from  the  wash  bottle,  or  the  flask  in  which  they  are  prepared,  into 
a  pretty  large  narrow-mouthed  bottle  about  one-third  full  of  water, 
having  another  at  hand  to  substitute  for  it  as  this  becomes  filled 
with  gas ;  these  may  be  dexterously  shifted  so  as  to  be  alternately 
filled  and  shaken  a  few  times  with  the  heavy  gas,  by  which  means 
it  will  be  more  effectually  brouijjht  into  contact  with  and  dissolved 
by  the  water  than  it  can  be  by  bubbling  through  a  still  solution  for 
a  long  time. 

Decoloration^  viewed  as  a  process  of  pharmacy,  is  mainly  accom- 
plished by  digesting  the  substance  in  solution  with  charcoal  in  a 
granular  condition.  The  utility  of  this  decolorizer  is  in  propor- 
tion to  its  porosity,  and  hence  animal  charcoal,  which  contains 
bone  phosphate  of  lime  insinuated  among  its  pores  in  the  process 
of  its  formation,  furnishes  a  very  superior  decolorizer.  The  same 
property  which  fits  the  charcoal  for  this  use  causes  it  to  abaorb 
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Fig.  167, 


Other  coDstituents  of  solutions,  so  that,  unless  the  precaution  is 
takeu  to  percolate  the  charcoal  thoroughly  with  fresh  portions  of 
some  solvent,  a  portion  of  the  most  desirable  constituents  may  be 
lost.  In  forming  solutions  of  resins,  as  that  of  jalap,  Professor 
Procter  recommends  that  their  powders  should  be  mixed  with  an 
equal  balk  of  charcoal,  introduced  into  a  percolator  on  top  of  a 
layer  of  charcoal,  and  then  treated  with  alcohol  until  the  resin 
is  dissolved  out.  In  the  preparation  of  the  vegetable  alkalies, 
animal  charcoal  is  almost  invariably  employed  to  decolorize  the 
product  previous  to  its  final  crystallization. 

Washing  of  Chemical  Substances. — ^In  order  to  remove  adhering 
impurities,  freshly  precipitated  powders  or  recent  crystals  are  fre- 
quently subjected  to  the  process  of  washing.  This  is  sometimes 
accomplished  on  a  plain  filter.  Fig.  167,  by  the  aid  of  a  spritZy 
which,  besides  aiding  the  removal  of 
the  solid  material  on  to  the  filter,  is  well 
adapted  to  directing  a  strong:  thin  cur- 
rent of  water  or  other  liquid  upon  the 
contents  of  the  filter.  The  concave  sur- 
hce  naturally  assumed  by  the  contents 
of  a  filter  is  the  most  favorable  to  an 
equal  diftusion  of  the  liquid  through  its 
mass.  The  spritz  may  be  constructed 
by  inserting  a  single  tube  with  a  capil- 
lary orifice  througn  a  cork  into  a  bottle. 
The  bottle  being  jwirtly  filled  with  water, 
the  contained  air  is  compressed  by  blow- 
ing into  it,  so  that  when  the  bottle  is 
quickly  inverted  it  forces  out  the  water 
tiirough  the  orifice  in  a  jet.  The  kind 
shown  in  use  in  the  drawing  is  more 
complete  in  its  operation;  it  has  two 
tubes,  one  dipping  below  the  surface  of 
the  liquid,  bent  to  an  acute  atigle  and 
drawn  out  to  a  small  orifice;  the  other, 
designed  for  blowing  into  the  upi>er  part  of  the  bottle,  so  as  bv 
compressing  the  air  to  induce  a  stream  from  the  orifice.  If  a  fiask 
is  substituted  for  the  bottle,  the  liquid  may  be  heated  over  a  lamp 
or  sand-bath,  and  the  washing  accomplished  by  boiling  water  or 
alcohol. 

Fig.  168  shows  an  ingenious  apparatus,  invented  by  my  friend  C. 
Wager  Hull,  of  New  York,  for  washing  photographic  prints,  but 
ttso  applicable  to  any  washing  process  re<{uiring  a  repeated  and 
entire  change  of  water.  Being  entirely  self-acting,  it  requires  no 
care  or  attention.  It  consists  of  j4,  a  water-tight  box  of  any  shape ; 
B,  a  feed-pipe  with  a  faucet;  C,  a  lead  pipe  around  the  inside,  per- 
fimted  with  small  brad-awl  holes,  through  which  the  water  is  evenly 
iprinkled  upon  the  articles  to  be  washed.  For  paper  photographs  the 
%wl  bolea  should  be  made  at  an  angle  so  that  the  jets  will  be  in  the 
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Fig.  lAR.  same  direction,  and  thus  cause  a 

coDStant  current  to  float  the  paper 
around  the  box.  A  tray  of  wire 
or  a  network  of  twine  or  any 
suitable  perforated  diaphragm  may 
be  placed  above  and  near  the  bottom 
of  the  box  to  receive  the  articles. 
A  siphon  enters  the  box  through  a 
hole  in  the  bottom,  having  a  broad 
llange  of  lead  which  is  nailed  to 
thehottom,  and  then  passes  down 
sufficiently  to  make  a  suitable  curve 
to  the  point  J',  which  should  be 
one  or  two  inches  below  the  top  of 

Uull'i  sutomatis  waihlng-box.  ^^^   ^^ .     j^^^.^    jj    cUFVes    again    tO 

G,  or  any  point  below  the  line  of 
the  bottom  of  the  box.  The  longer  the  leg  D  of  the  siphon,  the 
faster  will  the  liquid  flow;  it  is  generally  connected  with  a  waste 
pipe  carrying  ofl"  the  washings  into  the  sewer,  and  the  feed  pipe 
may  be  connected  with  the  street  mains  or  with  any  suitable  reaei^ 
voir  above  the  box.  The  successful  action  of  the  appuratue  depends 
upon  tlio  relative  size  of  the  feed  pipe  and  aipbou;  the  former 
should  be  smaller  than  the  latter;  then  as  soon  as  the  box  is  filled 
by  the  action  of  the  sprinklers  up  to  the  top  of  the  siphon  at  F, 
the  diechai^o  will  begin  and  go  on  rapidly  till  the  entire  liqnid 
contents  have  run  out;  then  the  siphon  will  cease  to  act  till  the 
box  fills  up  again,  when  it  will  be  discharged  in  the  same  way. 
The  superiority  of  this  over  ordinary  tuba  for  the  purpose  consists 
in  its  completely  emptying  itself  at  intervals,  so  that  every  fresh 
charge  of  the  liquid  is  pure  and  free  from  contamination  with  pr^ 
vious  charges,  a  point  of  great  importance  in  washing  photographic 
prints. 

The  subjects  otjiltration  and  decantalion  will  be  so  fully  presented 
under  the  head  of  Solutions,  in  the  flfth  part  of  this  work,  that 
they  need  claim  no  further  notice  in  this  connection. 

PrecipitaHon. — The  term  precipitation  refers  to  the  separation  of 
a  solid  substance,  whether  in  crystal,  in  powder,  or  in  a  moist,  tena- 
cious mass,  called  a  magma;  whether  it  falls  to  the  bottom,  floats 
in  flocculfe,  collects  near  the  surface,  or  remains  diffused  through- 
out the  liquid. 

This  separation  is  brought  about  by  a  chemical  or  other  change 
affecting  solubility,  and  the  substance  added  to  produce  it  is  called 
the  precipitant;  the  solid  substance  produced,  the  precipitate. 
Precipitation  is  frequently  produced  by  the  play  of  affinities,  afford- 
ing an  insoluble  substance  from  elements  which,  as  previously  com- 
bined, constituted  soluble  compounds ;  for,  where  solutions  of  chlo- 
ride of  sodium  and  of  nitrate  of  silver  are  added  to  each  other, 
chloride  of  silver  and  nitrate  of  sodium  are  prodaced,  the  former 
an  insoluble  salt,  and  hence  precipitated. 
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Whenever  two  or  more  chemical  substances  in  solution  are 
iilixe<I,  if  the  elements  of  an  insoluble  compound  are  present,  that 
insoluble  compound  will  be  precipitated. 

Another  cause  of  precipitation  is  any  change  in  a  liquid  by 
which  it  ceases  to  be  a  solvent  for  the  particular  substance  in  solu- 
tion. Substances  soluble  in  alcohol,  such  as  iodine,  camphor,  and 
the  resins,  on  the  addition  of  water,  are  precipitated,  because  the 
alcohol  forms  with  water  a  liquid  in  which  they  are  insoluble. 

With  a  view  to  collecting  precipitates  deep  vessels  should  be 
employed,  preferably  larger  at  the  bottom,  as  in  the 
drawing;   they  favor  the  ready  decantation  of  the     Fig.  169. 
liqnid. 

The  strength  of  the  solutions  mixed  determines  the 
density  of  the  precipitate,  and  hence,  in  cases  where  this 
quality  is  desirable  in  the  product,  and  where  it  is  an 
object  to  collect  the  precipitate  in  small  bulk  with  refer- 
ence to  its  convenient  washing,  the  solutions  are  made 
correspondingly  strong.  Hot  solutions  should  be  used 
in  preference  to  cold,  with  a  view  to  the  same  object, 
and  also,  in  the  case  of  iodide  of  lead  and  biniodide  of  jAr*"°* 

mercury,  which  are  soluble  in  the  hot  liquid,  to  pro- 
dace  handsome  and  well-defined  crystals  on  cooling. 

Crystallization. — ^The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  spon- 
taneously assume  in  passing  from  tlje  liquid  or  gaseous  to  a  solid 
condition,  and  the  crystalline  form  is  the  purest  attainable  of  chem- 
ical substances. 

Crystals  are  formed  from  some  volatile  substances  by  the  process 
of  sublimation,  already  referred  to ;  by  fusion,  in  a  few  instances, 
such  as  sulphur,  some  of  the  metals,  and  a  few  anhydrous  salts ;  but 
more  generally  on  the  cooling  or  gradual  evaix)ration  of  a  solvent, 
or  by  the  proauction  of  a  less  soluble  crystalline  substance  by  some 
chemical  cnange  in  a  solution.  The  vessels  best  adapted  to  crys- 
tallization are  rather  shallow  evaporating  dishes,  or,  for  large 
operations,  wooden  or  earthenware  crystalUzers.  A  hot  saturated 
solution  bein^  filtered  into  the  vessel  for  crystallization  is  to  be  set 
tway  in  a  suitable  place,  and  should  not  then  be  disturbed  till  the 
liqnid  has  become  cool  or  has  been  nearly  all  evaporated.  The  last 
portion  of  the  liquid  poured  off  from  the  crystals  is  called  the 
mother-liquor,  and  contains  the  residuary  and  most  soluble  portions 
in  concentrated  solution,  with  the  less  crystallizable  impurities.  In 
manipulating  with  costly  materials,  the  mother-liquor  is  retained 
for  aamixture  with  other  lots,  or  subjected  to  further  evai>oration 
to  obtain  another  crop  of  crystals.  The  size  and  transparency  of 
crystals  are  most  influenced  By  the  slowness  and  uniformity  of  their 
d^XMsition,  the  clearness  and  purity  of  the  filtered  solutions,  and 
their  proper  strength.  When  a  solution  is  evaporated  to  a  very  con- 
eentimtea  condition,  shown  by  the  formation  of  a  pellicle  or  crust 
vpon  its  surface,  it  generally  throws  down  a  confused  crystalline 
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mass,  but  when  set  aside  before  it  has  quite  reached  its  point  of  satu- 
ration, the  gradual  evaporation  insures  a  slow  formation  of  large  arid 
more  [perfect  crystals.  The  circumstances  which  promote  perfect 
crystallization  are  thus  the  reverse  of  those  by  which  the  finest  and 
most  dense  powders  are  obtained,  and,  as  a  general  rule,  those  sub- 
stances most  desirable  to  obtain  in  the  form  of  powder  are  not 
those  which  form  elegant  crystals. 

Some  chemical  substances,  much  used  in  solution,  are  preferably 
made  in  small,  imperfectly  formed  crystals;  sulphate  of  zinc  and 
sulphate  of  magnesia  are  familiar  instances  of  this.  Some,  which 
are  crystallizable  with  great  difficulty,  are  collected  from  their  clear 
solutions  by  granulation^  a  process  accomplished  by  constantly  stir- 
ring the  evaf)orating  solution  from  the  time  it  begins  to  thicken 
till  the  water  is  entirely  driven  oif.  Carbonate  and  citrate  of  po- 
tassium are  familiar  instances  of  this ;  in  the  case  of  the  latter  salt, 
the  heat  must  be  carefully  managed  or  the  product  may  be  burned. 
{See  Powders.) 


CHAPTER    II. 

CHEMICAL  PROCESSES  ON  THE  NON-METALLIC  ELEMENTS  AND  THEIR 

MEDICINAL  PREPARATIONS. 

The  distinction  usually  recognized  by  chemists  between  the  non- 
metallic  elements  and  metals,  though  arbitrary,  is  yet  well  under- 
stood and  convenient,  and  will  furnish  the  basis  for  the  division 
adopted  in  the  present  work.  Of  the  thirteen  non-metallic  elements, 
nearly  all  enter  into  medicinal  preparations,  but  only  the  six  fol- 
lowing will  require  notice  in  the  present  chapter — in  the  following 
order : — 

Oxygen,  0, 16  Iodine,  1, 127  Phosphorus,  P,  81 

Chlorine,  CI,  35.5         Bromine,  Br,  80  Sulphur,  S,  82 

Compounds  containing  carbon  constitute  the  lar^r  number  of 
organic  chemicals  treated  of  in  Part  IV.,  while  carbonic  acid  and 
its  aqueous  solution  are  appropriately  considered  in  the  chapter 
on  the  mineral  acids.  The  same  applies  to  boron^  which  forms  an 
oxyacid,  and  hydrogen^  which  is  chiefly  useful  in  the  inormnic  king- 
dom in  water  in  its  well-known  acid  combination  with  chlorine; 
while  nitrogen  enters  into  one  of  the  most  important  of  the  series 
of  acids,  and  into  the  equally  important  alkali,  ammonia. 

Oxygen.   0(  +  0)=16. 

In  a  state  of  combination  oxygen  is  the  most  extensively  diffused 
body  in  nature,  forming  one-fifth  part  of  the  atmosphere,  entering 
as  a  constituent  into  water,  into  nearly  all  the  mineral  BubstaneeB 
composing  the  crust  of  the  earth,  and  into  most  organic  products. 
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With  other  elements  oxygen  unites  to  form  anhydrous  (icids^  as 
formerly  denominated,  ttiough  called  by  modern  chemists  anhy- 
drides, as  carbonic,  CO,,  sulphurous,  SO,,  and  phosphoric  acid,  P,0,, 
which,  with  water,  form  the  well-known  acids  so  much  used  in 
chemistry  and  pharmacy.  Some  of  the  compounds  of  oxygen  are 
neutral  substances,  such  as  water,  Iip,  carbonic  oxide,  CO,  and 
nitrous  oxide,  N,0,  the  first  named  of  which  is  of  great  chemical 
interest  in  connection  with  the  study  of  salts.  The  bases^  of  so  much 
interest,  were  formerly  regarded  as  com[K>unds  of  the  metals  with 
proportions  of  oxygen ;  but  the  term  is  not  used  by  modern  writers, 
who  r^^rd  the  salts  as  direct  compounds  of  the  metals  with  the 
respective  acids — a  view  so  far  adopted  in  the  U.  S.  Pharmacopoeia 
as  to  be  recognized  in  the  nomenclature  of  the  last  edition.  The 
direct  combination  of  oxygen  with  other  bodies  is  attended  with 
the  evolution  of  heat,  and  sometimes  light,  which  occasions  the 
process  of  oxidation  to  be  much  resorted  to  for  the  production  of 
heat  and  light  without  reference  to  the  compounds  produced. 
Where  a  body  combines  rapidly  with  oxvgen,  it  is  said  to  be  burned, 
and  the  pn)cess  of  rapid  oxidation  is  called  combustion.    * 

Although  oxygen  is  not  used  in  medicine,  except  for  inhalation 
as  an  antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  ele- 
ment of  great  interest  not  only  to  the  physician  and  pharmacist, 
but  to  {persons  in  every  department  of  life. 

Oxygen  is  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort,  or  more  readily,  on  a  small  scale,  by  heating  chlorate  of 
potaasium  in  a  retort  of  hard  glass  or  a  Florence  flask.  This  salt 
contains  potassium  combined  with  chloric  acid,  K,C103,  and  yields 
the  whole  of  its  oxygen  (39.2  i»er  cent.)  by  heating,  chloride  of 
potassium  remaining  as  a  residue ;  thus,  KClOj^KCI  and  30.  The 
tubule  of  the  retort,  or,  if  a  flask  is  employed,  a  l)ent  tube  of  glass 
secured  to  it  by  a  cork  is  carried  into  a  bell  glass  or  other  receiver 
tilled  with  water  and  inverted  in  a  vessel  of  water;  the  gas  grad- 
ually displaces  the  water  occupying  the  vessel,  which  may  be 
removed  and  replaced  by  another  until  the  whole  is  collected;  half 
an  ounce  of  chlorate  yields  270  cubic  inches, 
or  nearly  a  gallon,  of  oxygen.  The  chief  incon- 
venience in  this  process  arises  from  the  liability 
to  softening  of  the  glass  of  the  retort  or  to  its 
fracture  by  the  intense  heat  required ;  this  may 
be  partially  obviated  by  mixing  two  parts  of 
the  powdered  chlorate  with  one  of  the  binoxide 
of  magnesia,  MnOj,  previously  well  dried,  and  by 
subjecting  this  to  a  somewhat  less  intense  heat 
the  gas  will  be  obtained.  The  best  form  of  ap[>a- 
ratoa  for  obtaining  oxygen  is  shown  in  Fig.  170. 
It  consists  of  a  copper  flask,  and  a  tube  bent  at 
right  angles,  secured  by  a  gallows  screw  to  the 
bead  of  the  flask ;  the  lower  end  of  the  tube  is 
earned  below  water,  and  the  gas  ns  it  rises  is 
«mght  in  appropriate  bell  glasses.  Oxjien  apparmtut. 


Fig.  170. 
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To  collect  this  gas  for  inhalation  it  should  be  passed  into  a  tubu- 
lated bell  jar,  over  the  tubule  of  which  a  collapsed  and  softened 
bladder,  or,  preferably,  a  bag  of  gum-elastic,  has  been  secured.  By 
submerging  the  jar  the  gas  ascends  into  the  bag,  and  it  may  then 
be  secured  and  administered  by  a  breathing  tube. 

In  cases  where,  from  the  stoppage  of  flues  or  deficient  ventilation 
in  chambers,  individuals  are  subjected  to  the  inhalation  of  noxious 
products  of  combustion,  carbonic  acid  and  carbonic  oxide  gases, 
producing  more  or  less  complete  narcotism,  sometimes  resulting  in 
death,  oxygen  gas,  administered  by  the  lungs  before  respiration  has 
ceased,  or  by  means  of  artificial  or  induced  respiration,  is  found  to 
be  a  most  valuable  antidote. 

Ozone  and  Antozone. 

This  allotropic  condition  of  oxygen,  discovered  by  Schonbein, 
seems  likely  to  produce  remarkable  changes  in  the  generally  received 
opinions  in  regard  to  numerous  phenomena,  both  natural  and  arti- 
ficial. It  was  first  recognized  by  a  peculiar  odor  accompanying 
discharges  of  electricity,  especially  when  silently  emitted,  and  has 
since  been  obtained  by  a  variety  of  processes,  among  which  the 
following  are  the  most  important:  Into  a  large  salt-mouth  bottle 
of  air  i>lace  a  stick  of  phosphorus,  recently  scraped ;  cover  it 
partially  with  water,  introduce  the  stopper,  and  set  it  away  in  a 
room  at  a  temperature  of  from  60°  to  70°.  In  the  process  of  oxid- 
izing the  exposed  phosphorus,  a  portion  of  the  oxygen  passes  into 
the  condition  of  ozone  and  antozone,  which  are  difiused  in  the  air, 
though  never  in  large  proportion ;  if  long  kept,  these  are  lost  by 
combining  with  and  oxidizing  the  phosphorus ;  by  washing  and 
decantation,  the  ozonized  air  may  be  deprived  of  the  vapor  ofphos- 
phorus,  and  preserved.  Ozone  is  also  a  i)roduct  of  the  slow  com- 
bustion of  ether;  if  a  small  quantity  of  ether  is  placed  in  a  bottle 
and  a  rod  of  iron  or  glass  heiited  to  just  500°  is  introduced,  the 
atmosphere  of  the  jar  will  acquire  the  properties  of  ozone,  while 
the  ether  possesses  the  characteristics  of  antozone.  As  a  more 
permanent  source  of  ozone,  Boettger  has  recommended  the  opaque 
olive-green  mixture  of  two  parts  of  permanganate  of  potassa  with 
three  parts  of  strong  sulphuric  acid ;  subjected  to  the  atmospheric 
oxygen  it  continues  for  a  long  time  to  give  out  ozone.  As  obtained 
by  tnese  processes  it  is  always  hir^ely  diluted  with  air;  certain 
liquids,  however,  have  a  strong  aflinity  for  it;  of  these,  oil  of  tur- 
pentine, oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either  pos- 
sess the  power  of  inducing  its  formation,  or,  by  their  solvent  power, 
become  reservoirs  of  it.  How  far  its  presence  may  account  for 
those  changes  of  properties  of  oil  of  lemon,  camphene,  and  other 
carbo-hydrogens,  which  are  so  well  known  but  so  ill  explained,  is 
worthy  of  investigation.  Oils  of  cinnamon  and  of  turpentine  when 
charged  with  it  exhibit  bleaching  properties. 

Ozone  is  readily  absorbed  by  solution  of  an  alkaline  iodide,  con* 
verting  it  into  iodate ;  it  oxidizes  moistened  silver  leaf  mid  tibin 
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Btrips  of  arsenic,  and  antimony  in  the  cold.  From  the  metallic 
iodides  it  liberates  iodine;  oxidizes  protosalts  of  lead  and  man- 
ganese to  peroxides ;  converts  sulphides  into  sulphates,  and  ferro- 
cyanides  into  ferridcyanides.  Taken  into  the  lungs  it  produces 
catarrh  and  contraction  of  the  chest ;  it  destroys  organic  coloring 
matter  with  the  greatest  energy ;  bleaches  blue  litmus  without  first 
reddening  it ;  discharges  the  color  of  sulphate  of  indigo  by  contact 
alone ;  turns  paper,  impregnated  with  aniline  or  pyrogallic  acid,  to 
brown;  renders  cork  and  caoutchouc  brittle  and  destroys  them; 
decomposes  tannic  acid,  oxalic  acid  being  a  product. 

These  changes  are  all  due  to  oxidation,  and  oxides  are  the  result. 
The  following  are  the  usual  tests  for  ozone:  SchonbeirCs  test  is  made 
by  dissolving  one  part  of  pure  iodide  of  potassium  (free  from  iodate) 
in  two  hundred  parts  of  pure  water,  then  adding  ten  parts  of  starch, 
in  fine  powder,  and  gently  heating  till  the  starch  is  dissolved. 
White  paper  is  soaked  m  this  liquid,  then  dried  and  cut  into  strips, 
which  are  to  be  preserved  in  stoppered  bottles.  This  paper,  exposed 
to  the  air  in  a  spot  sheltered  as  much  as  possible  from  rain,  light, 
and  foul  effluvia  for  a  period  of  from  six  to  twenty-four  hours,  will 
show  the  presence  of  ozone  in  the  atmosphere  by  changing  to  brown, 
and  when  wetted,  from  a  pink  to  blue  color,  according  to  the  pro- 
portion of  ozone  in  the  air.  Paper  soaked  in  an  alcoholic  solution 
of  guaiacum  and  dried  in  the  dark  acquires  a  bright  blue  color  by 
contact  with  ozone. 

The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is 
deemed  of  importance  in  the  study  of  those  mysterious  influences 
connected  with  the  cause  of  malarious  and  contagious  diseases,  but 
the  subject  has  not  yet  been  sufficiently  studied.  The  most  re- 
markable properties  of  ozone  appear  to  grow  out  of  its  peculiar 
relations  to  oxygen,  from  which  it  is  produced  by  electricity,  while 
bv  a  heat  of  450^  to  600°  it  is  always  convertible  into  oxygen. 
dertain  well-known  disinfectants  and  bleaching  agents  are  now 
found  to  owe  their  properties  to  this  constituent;  this  is  especially 
the  case  with  the  alKaline  permanganates,  and  the  solution  of  per- 
manganate of  potassium  has  been  introduced  under  the  name  of 
ozonized  water  as  a  deodorizer  in  medical  practice.  Magnetic  oxide 
of  iron  is  also  said  to  contain  oxygen  in  the  state  of  ozone,  and  a 
filter  is  in  use  in  England  in  which  this  mineral  is  the  active  ma- 
terial for  the  purification  of  water  by  oxidizing  and  destroying  all 
organic  matters  contained  in  it.  The  principal  oxides  in  which 
the  oxygen  appears  to  exist  as  ozone,  called  by  Schonbein  ozonideSj 
are  as  follows:  Mn,0„  MiiO,,  Mn03,  PbOL  AgO„  CrO,,  BiO„  Wifi,, 
COjOj,  among  which  peroxide  of  lead  (FbO.)  appears  to  have  the 
most  energetic  action,  displaying  some  of  the  characteristic  reac- 
tions of  ozone  without  the  addition  of  any  acid  to  decompose  it. 

Antozone  has  been  less  studied  than  ozone.  It  appears  to  be  pro- 
duced whenever  ozone  is  formed  either  by  electrical  action  or  oxida- 
tion. Some  chemists  believe  ordinary  oxygen  to  be  a  com|)ound  of 
ozone  and  antozone.  Of  the  methods  for  preparing  antozone,  the 
fonowing  will  suffice:  a  little  concentrated  sulphuric  acid  is  poured 
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into  a  small  bottle,  and  into  this  are  thrown  some  fragments  of  pure 
peroxide  of  barium  BaOj;  when  gas  is  liberated,  the  air  of  the  bottle 
will  be  found  to  be  charged  with  antozone.  Sometimes  it  is  neces- 
sary to  introduce  the  bottle  into  a  moderately  warmed  water-bath ; 
at  other  times  the  reaction  is  required  to  be  allayed  by  applying  cold 
water.  Antozone  is  a  gas  with  odor  somewhat  resembling  ozone, 
though  different  and  more  disagreeable;  it  is  less  permanent  than 
ozone,  being  very  readily  converted  into  ordinary  oxygen. 

If  air  charged  with  antozone  is  made  to  bubble  through  water,  it 
will  raise  as  it  ascends  a  thick  white  mist  or  cloud,  which  may  be 
collected  and  poured  from  one  vessel  to  another,  and  is  deposited 
as  drops  of  water  only  when  the  antozone  has  become  converted 
into  ordinary  oxygen,  or  entered  into  combination.  It  is  through 
the  existence  of  antozone,  that  water  may  be  oxidized  into  perox- 
ide of  hydrogen,  Hfi^f  ^"  object  of  scientific  interest  not  utilized 
either  in  medicine  or  the  arts. 

Chlorinium.    CI  ST.  35.5.    (Chlorine.) 

Chlorine  is  a  dense,  suffocating,  corrosive  gas,  2.5  times  as  heavy 
as  atmospheric  air,  and  of  a  pale  yellowish-green  color.  Under  the 
pressure  of  about  four  atmospheres  it  condenses  into  a  yellow  liquid, 
sp.  gr.  1.33.  It  is  one  of  the  most  active  of  chemical  agents,  enter- 
ing into  combination  with  nearly  all  the  other  elements,  especially 
with  the  metals,  but  not  existing  in  nature  uncombinea.  The 
chlorides  are  remarkable  for  solubility,  and  consequently  find  a 
place  among  the  constituents  of  sea  water,  common  salt,  NaCl, 
being  obtained  in  large  proportion  from  that  great  reservoir. 

The  chief  use  of  uncombined  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  properties  it  appears  to  owe  to  its 
relation  witYi  hydrogen.  In  contact  with  most  organic  substances 
it  decomposes  them,  eliminates  a  portion  of  their  hydrogen  as 
hydrochloric  acid,  and  entere  also  into  compounds  by  substitution 
for  the  hydrogen  in  their  composition. 

To  the  physician  and  pharmacist  chlorine  is  most  interesting 
in  the  form  best  adapted  to  liberate  it  into  the  atmosphere  for  its 
uses  as  a  disinfectant.  The  reader  is  referred  to  the  chapter  on  the 
alkalies  and  alkaline  earths  for  its  loose  combinations  with  lime 
and  soda;  in  this  place  it  will  suffice  to  notice  the  chlorine  mixture 
especially  adapted  to  hospitals,  and  the  Aqua  Chlorinii  of  the  Phar- 
macopoeia. 

Chlorine  Disinfecting  Preparation. 

This  consists  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sulphuric  acid,  put  up  together  for  extemporaneous  admixture,  as 
follows: — 

The  Common  Salt  Mixture. 

Take  of  Common  salt,  weU  dried 1800  parte, 

Binoxide  of  manganese,  containing  72  per  cent  •    1875  parte. 

Grind  them  together  into  a  fine  powder,  and  pat  up  th^  powder 

in  packages  containing  about  195  grains  each,aP'^ 
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packages  in  a  pasteboard  box  to  accompany  the  sulphuric  acid 
mixtare. 

Each  of  these  packas^es  requires  half  a  fluidounce  of  the  sulphuric 
acid  mixture,  and  yields  about  57  cubic  inches  of  chlorine.  This 
quantity,  when  thus  liberated  gradually  in  a  space  containing 
about  20,000  times  its  volume  of  air,  is  borne  without  inconveni- 
ence by  perstins  generally,  and  is  not  injurious  even  in  pulmonary 
diseases.  It  should  never  be  used  in  such  quantities  as  to  produce 
discomfort  or  bronchial  irritation. 

The  Sulphuric  Acid  Mixture, 

Take  of  Sulphuric  acid,  sp.  gr.  1.845 45  parts. 

Water 21  parts. 

Mix  them  carefully,  and  when  cold  put  the  mixture  into  strong 
bottles,  with  accurately  ground  stoppers,  each  bottle  to  contain 
sixty-five  fluidounces. 

ELftlf  a  fluidounce  of  this  to  be  used  for  each  package  of  the  com- 
mon salt  mixture. 

Directions  for  Use, — One  package  of  the  common  salt  mixture, 
placed  in  a  saucer  or  plate  and  thoroughly  mixed  with  half  a  fluid- 
ounce  of  the  sulphuric  acid  mixture,  is  to  bo  placed  under  every 
alternate  bed  at  night  and  allowed  to  remain  there  three  days. 
Upon  the  second  night,  the  beds  which  were  omitted  should  be 
supplied  in  the  same  way  and  for  the  same  length  of  time,  and  the 
process  repeated  at  the  end  of  three  days,  or  sooner,  according  to 
circumstances.  Should  the  wards  be  badly  ventilated,  or  contain 
many  sloughing  wounds,  or  be  subject  to  epidemic  disease  or  low 
forms  of  fever,  the  mixtures  should  be  renewed  every  third  day. 
Otherwise  once  a  month  may  be  suflicient;  and,  when  thorough 
cleanliness  aud  ventilation  are  attained,  the  process  is  unnecessary 
for  occupied  wanls.  In  disinfecting  unoccupied  wards,  water- 
closets,  latrines,  etc.  by  chlorine,  they  should  he  cleansed,  closed 
up  as  perfectly  as  practicable,  and  two  packages  used  for  each  600 
cubic  feet  of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  chlo- 
ride of  sodium  and  binoxide  of  manganese,  on  the  addition  of  sul- 
phuric acid,  may  be  thus  expressed:  2NaCl  +  211  SO^  +  MnO,— 
ifajSO,  +  MnSO,  +  211,0  +  CI. 

Aqua  Chlorinii.     {Chlorine  Water.)    U.  S.  P. 
Liquor  Chlori.     {Solution  of  Chlorine.)    Ph.  Br. 

Take  of  Black  oxide  of  manganese,  in  fine  powder,  half  a  troyounce. 
Muriatic  acid,  three  troyounces. 
Water,  four  fiuidounces. 
Distilled  water,  twenty  fiuidounces. 

Introdoce  the  oxide  into  a  flask,  add  the  acid  previously  diluted 
with  two  fluidounces  of  the  water,  and  apply  a  gentle  heat.  Con- 
duet  the  generated  chlorine,  by  suitable  tubes,  through  the  re- 
Mimlni  of  the  water  contained  in  a  small  intermediate  vessel,  to 
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the  bottom  of  a  four-pint  bottle  containinff  the  distilled  water  and 
loosely  stopped  with  cotton.  When  the  air  has  been  entirely  dis- 
placed by  the  gas,  disconnect  the  bottle  from  the  apparatus,  and, 
having  inserted  the  stopper,  agitate  the  contents,  loosen  the  stopper 
from  time  to  time,  until  the  ffas  ceases  to  be  absorbed.     Lastly, 

Eour  the  chlorine  water  into  a  DOttle,  of  just  sufficient  capacity  to 
old  it,  stop  it  securely,  and  keep  it  in  a  cool  place,  protected  from 
the  light. 

Black  oxide  of  manganese  is  used  in  this  process  because  of  its 
facility  for  yielding  oxygen  under  the  circumstances  to  hydrogen 
of  the  muriatic  acid  to  form  water,  while  the  chlorine  of  the  acid 
unites  in  part  with  the  manganese,  and  is  in  part  set  free ;  the  reac- 
tion which  occurs  is  thus  formulated:  MnO^-f- 4HCl=s  2Hg04- 
MnClj  -f  2C1.  Great  care  should  be  taken  in  liberating  and  ma- 
nipulating with  chlorine  to  avoid  inhaling  it ;  when  taken  into  the 
lungs,  unless  very  largely  diluted  with  air,  it  is  extremely  corrosive. 

This  process  requires  the  adjustment  of  flask  and  tubes,  as  figured 
on  page  124.  The  great  solubility  of  chlorine  in  water  forbids  the 
use  of  more  than  a  limited  quantity  in  the  intermediate  (wash) 
bottle;  this  is  designed  to  absorb  any  portion  of  the  undecompoeed 
muriatic  acid  which  may  pass  from  the  flask.  The  size  of  the  re- 
ceiving bottle  is  imjx)rtant  as  determining  the  quantity  of  chlorine 
in  the  resulting  preparation.  This  mode  of  receiving  and  dissolv- 
ing the  gas  is  considered  an  improvement  on  the  Wolft''s  bottles 
formerly  in  use;  about  three  pints  of  chlorine  are  by  this  arrange- 
ment conveniently  collected  and  dissolved  in  the  twenty  fluidounces 
of  water  prescribed.  With  a  view  to  warming  the  nask  and  not 
the  receiving  bottle,  the  connecting  glass  tube  should  be  ten  or 
twelve  inches  long,  and  should  have  one  or  more  joints  of  gum- 
elastic  tube. 

Chlorine  water  is  a  yellowish-green  fluid,  smelling  strongly  of 
chlorine.  It  is  used  chiefly  as  an  antiseptic  and  stimulant  to  the 
liver,  applied  externally  and  internally.  The  dose  is  from  one  to 
two  fluidrachms,  largely  diluted.  This  preparation  furnishes  a 
good  means  of  liberating  the  gas  for  inhalation,  or  for  diflPusion  as 
a  disinfectant.  When  a  fluidounce  of  it  is  mixed  with  a  solution 
of  ten  grains  of  pure  sulphate  of  protoxide  of  iron  in  two  flui- 
drachms of  water,  the  mixture  does  not  produce  a  blue  precipitate 
with  ferridcyanide  of  potassium  (red  prussiate  of  potassium).  (See 
Vapor  Chlori.) 

Iodine  and  its  Preparations.* 

lodinium,  I.     Solid  crystalline  scales,  sp.  gr.  4.96. 
Potassii  lodidam,  KI.     Iq  cubical  crystals.     Dosr,  gr.  ij  to  gr.  y. 
Sodii  iodidum,  Nal.     Cubical  crystals.     Dosb,  gr.  ij  to  t. 
Ammonii  iodidum,  NH^I.     Very  deliquescent.     Dosi,  gr.  y  to  z. 
.  Caleii  iodidum, 
Tinctora  iodinii.     5^  ^  ^  alcohol,  externally  used. 

**       iodinii  composita,  I,  gr.  xt,  KI,  5^^  ^^  ^*     it  ^^  ^  xxz. 
Liquor  iodinii  oompositus,  I,  gr.  xxgss,  Kl,  gr.  xlv  to  f^.     li(,  x  to  xx. 


*  Most  of  the  iodine  salts  are  described  under  the  seyeral  heads  of  their  metanic 
bases. 
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lodinium.    1-127.     {Iodine.)    U.  S.  P. 
lodum.    {Iodine.)    Ph.  Br. 

This  non-roetallic  element,  existing  in  sea-water  and  marine 
plants,  is  procured  for  use  in  medicine  from  the  fused  and  vitrified 
ashes  of  sea- weed  called  kelp,  which  is  prepared  in  the  Western 
Islands,  North  of  Scotland  and  Ireland,  and  on  the  coast  of  France, 
at  Cherbourg,  and  at  LeConquet,  near  Brest.  According  to  the 
report  on  the  medical  and  pharmaceutical  products  at  the  Great 
Exhibition  of  1862,  Tissier  &  Son,  of  the  latter  place,  produced  of 
iodine  and  iodide  of  potassium,  each,  from  8000  to  10,000  lbs.,  bro- 
mine, 1500  to  1800  lbs.,  and  bromide  of  potassium,  1100  to  1300 
lbs.  annually.     The  process  of  preparation  is  briefly  as  follows: — 

The  kelp,  being  broken  and  lixiviated,  yields  about  half  its  weight 
of  soluble  sodium,  potassium,  and  magnesium  salts.  The  common 
salt,  and  carbonate  and  sulphate  of  sodium,  and  chloride  of  potas- 
sium are  crystallized  out  on  evaporation.  The  mother-liquor  contains 
iodides  of  scxiium,  potassium,  and  magnesium,  to  which  sulphuric 
acid  is  added,  liberating  carbonic  acid,  sulphuretted  hydrogen,  and 
sulphurous  acid,  by  ettervescence,  and  sulphur  which  is  deposited. 
The  acid  lye  is  next  distilled  from  peroxide  of  manganese,  which 
liberates  the  iodine,  and  it  is  condensed  in  cooled  glass  receivers. 
This  process,  as  applied  to  iodide  of  sodium,  is  explained  by  the 
following  formula:  2NaI  +  2HSO,+MnO,  «  Na^^O,  +  MnSO,  + 
2H,0  +  2L 

Iodine  is  in  bluish-black  crystalline  scales  with  a  metallic  lustre, 
sp.  pr.  4.948,  fusing  at  225°,  boiling  at  847°,  and  evaporating  at 
ordinary  temperature,  especially  when  damp.  It  melts  wnen  heated, 
its  vapor  is  of  a  splendid  violet  color,  odor  like  chlorine,  and  sub- 
limes in  very  heavy  violet  vapors.  Free  iodine  precipitates  starch 
in  the  cold,  of  a  dark  blue  color,  which  reaction  is  its  most  familiar 
and  delicate  test.  Water  dissolves  about  lyuVir^h  of  its  weight  of 
iodine,  being  slightly  discolored  bv  it,  but,  on  the  addition  of  either 
of  the  alkaline  iodides,  or  of  chloride  of  sodium,  it  becomes  ex- 
tremely soluble;  it  is  also  very  soluble  in  alcohol  and  ether.  It 
dissolves  in  alkaline  solutions,  forming  iodides  and  iodates.  With 
the  metals  and  most  of  the  non-metallic  elements,  it  combines  with 
avidity,  and  several  of  its  combinations  are  oflicinal;  of  these,  the 
iodides  of  mercury,  of  lead,  zinc,  cadmium,  iron,  arsenic,  and  sul- 
phur are  considered  under  the  head  of  their  metallic  elements, 
while  the  several  preparations  which  owe  their  value  exclusively 
to  iodine  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the 
skin  brown  or  orange  color,  causing  itching,  redness,  and  desqua- 
mation. This  discoloration  of  the  skin  may  be  best  removed  by 
ammonia  or  by  hyposulphite  of  soda.  Applied  by  inunction,  it  is 
absorbed,  producing  its  characteristic  stimulating  eflTect;  inhaled 
as  vapor  in  a  very  diluted  form,  vapor  iodi,  it  exercises  its  alterative 
effect  on  the  mucous  membrane  of  the  respiratory  passages.  Its 
influence  is  chiefly  exerted  on  the  glandular  and  absoroent  systems. 
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The  element  itself  and  its  salts  are  used  both  internally  and  topi- 
cally for  an  immense  number  of  diseases  requiring  alterative  treat- 
ment; when  given  internally,  it  is  always  in  solution  or  combina- 
tion.    {See  Solution  and  Tinctures,  page  138.) 

Potassii  lodiJum,    KI  =  165.5.    Iodide  of  Potassium.    U.  S.  P. 

{Hydriodate  of  Potassa.) 

Potassii  lodium.     Iodide  of  Potassi^un.    Ph.  Br. 

This  salt  was  formerly  directed  to  be  made  by  combining  iodine 
with  iron,  and  decomposing  the  iodide  of  iron  with  carbonate  of 
potassium,  precipitating  the  carbonate  of  iron,  filtering,  and  crys- 
tallizing. A  modification  of  this  process  is  to  combine  400  parts 
of  iodine  with  508  of  bicarbonate  of  potassium  and  sufficient  water, 
and  then  add  112  parts  iron  filings  in  divided  portions;  boil,  filter, 
evaporate,  and  granulate  the  iodide.  This  process,  which  is,  in 
some  respects,  the  most  convenient  to  the  pharmacist,  is  not  adopts 
in  the  United  States  or  British  PharmacojxBia,  where  the  plan  is 
prescribed  of  adding  iodine  simply  to  a  solution  of  caustic  potash, 
thus  forming  the  mixed  iodide  of  potassium  and  iodate  of  potas- 
sium (6KHO+3l3=5KI,-f-KIO.-|-  3H^0).  This  being  heated  to 
redness  in  contact  with  charcoal,  the  iodic  acid,  I0„  parts  with 
its  oxygen,  and  the  iodate,  KIOj,  is  reduced  to  iodide  of  potassium, 
KI.  The  process  of  Liebig,  as  modified  by  W.  Stevens  Squire,  of 
London,  consists  of  treating  the  iodine  with  a  small  proportion  of 
phosphorus  in  water,  thus  converting  it  into  hydriodic  acid,  which 
is  then  mixed  with  lime,  and  the  iodide  of  calcium  formed  is  first 
fused  and  then  decomposed  by  sulphate  of  potassium  into  sulphate 
of  lime,  which  is  precipitated,  and  iodide  of  potassium,  which  re- 
mains in  solution,  is  collected  and  crystallized.  (See  Amer.  Journ. 
Pharm.^  vol.  xxxiv.  p.  437.) 

This  salt  is  in  white,  shining,  semi-opaque  cubes,  with  a  charac- 
teristic marine  odor, an  acrid  saline  taste, resembling  common  salt; 
soluble  in  two-thirds  its  weight  of  cold  water,  and  freely  in  alco- 
hoh  Either  chlorine,  ozone,  or  nitric  acid  decomposes  its  solution, 
yielding  iodine,  and  if  starch  be  subsequently  added,  the  charac- 
teristic blue  iodide  of  amylum  is  produced. 

Tartaric  and  other  acids  do  not  liberate  iodine  immediately,  but 
the  acid  compound,  hydriodic  acid  (HI);  hence  the  old  name  of  the 
salt,  hydriodate  of  potassa. 

Iodide  of  [»otassium  is  liable  to  adulteration  with  bicarbonate  or 
carbonate  of  potassium ;  the  latter  renders  it  very  damp,  and  they 
both  occasion  effervescence  with  acids,  and  throw  down  a  precipitate 
with  sulphate  of  iron.  Chloride  of  platinum  should  color  its  solu- 
tions reddish-brown,  without  causing  a  precipitate.  The  presence  of 
a  chloride  may  be  determined  by  nitrate  of  silver,  which  throws  down 
nothing  from  the  pure  salt  but  iodide  of  silver,  which  is  almost  in- 
soluble in  ammonia,  while  chloride  of  silver  is  readily  aolable  in  it. 
The  iodide  of  silver,  precipitated  from  10  grains  of  iodide  of  r  *• 
sium,  weighs,  when  washed  and  dried,  14.1  graina»    T 
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or  nitrate  of  lead  is  added  to  iodide  of  potassium,  it  throws  down 
a  yellow  iodide  of  lead,  soluble  in  boiling  water.  Bromide  may  be 
detected  by  adding  nitric  acid,  and  observing  the  vapors  that  arise; 
those  of  bromine  are  red ;  those  of  iodine  purple.  Sometimes  iodate 
of  potassa  is  present,  which  may  be  detected  by  tartaric  acid  libe- 
rating iodine,  perceptible  by  the  starch  test. 

This  salt  contains  no  water  of  crystallization.  Every  four  grains 
contain  about  three  grains  of  iodine.  The  aqueous  solution  is  capa- 
ble of  taking  up  a  large  quantity  of  iodine,  forming  a  liquid  of  a 
deep  brown  color. 

Iodide  of  potassium  is  considered  to  possess  the  same  medicinal 
virtues  as  iodine,  though  preferred  by  some  physicians  to  obtain  the 
constitutional  effec^ts  of  the  alterative.  It  is  used  very  exten- 
sively, l>oth  alone  and  combined  with  iodine,  and  with  other  altera- 
tive remedies ;  it  is  incompatible  with  the  preparations  of  mercury 
generally,  greatly  increasing  their  activity.    Dose,  gr.  ij  to  gr.  v. 

Iodide  of  Calcium,    Cal  «■  147. 

This  is  prepared,  according  to  Malme,  by  treating  a  solution  of 
iodide  of  iron  with  milk  of  lime,  filtering,  and  evaporating.  The 
liquid  thus  treated  yields  crystals  of  iodide  of  calcium.  Although 
recommended  as  preferable  to  any  other  iodide  in  phthisis,  it  does 
not  seem  to  have  been  much  employed.  The  dose  is  from  one  to 
four  grains  after  each  meal. 

Iodide  of  Sodium.    Nal  «  149.6. 

Soda  lodidum, — ^This  salt  may  be  prepared  from  a  freshly-pre- 
pared solution  of  iodide  of  iron  or  zmc,  by  precipitating  it  with 
pure  carbonate  of  sodium,  or  by  modifications  of  the  processes  men- 
tioned under  the  head  of  iodide  of  {X)tassium,  evaporating  and 
allowing  it  to  crystallize  at  a  temperature  exceeding  120^  F.,  or  it 
may  be  evaporated  to  dryness  and  granulated.  Below  the  temper- 
ature named,  it  crystallizes  with  four  equivalents  of  water  in  deli- 
quesoent,  flat,  hexagonal  prisms;  crystallized  as  above,  it  forms 
cubes  which  contain  no  water,  and  are  very  soluble  in  water  and 
also  in  alcohol. 

It  has  been  used  as  a  substitute  for  iodide  of  potassium ;  its  ad- 
vantage over  the  potassium  salt  consists  in  its  having  85  per  cent., 
while  the  other  has  only  76  per  cent.,  of  iodine  in  combination. 

Ammonii  lodidum^  tJ.  S.  P.    NHJ  «■  144.    {Iodide  of  Ammonium.) 

Take  ci  Iodide  of  potassium,  in  coarse  powder,  four  troyounces. 
Sulphate  of  ammonium,  in  coarse  powder,  a  troyounce. 
BoiJing  distilled  water,  two  fluidounces. 
Alcohol,  water,  each  a  sufllcient  quantity. 

Mix  the  salts,  add  them  to  the  boiling  water,  stir  well,  and  allow 

fbe  mixture  to  cool ;  then  add  a  fluidounce  of  alcohol,  mix  well, 

•ad  Mdnoe  the  temperature  bv  a  bath  of  ice-water  to  about  40^ ; 

4m  mixture  into  a  cooled  glass  funnel  stopped  with  moist- 
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ened  cotton,  and  when  the  clear  solution  has  passed,  pour  upon  the 
salt  a  fluidounce  of  a  mixture  of  two  parts  of  water  and  one  of 
alcohol.  Lastly,  evaporate  the  solution  rapidly  to  dryness,  stirring 
constantly,  and  preserve  the  residue  in  a  well-stopped  bottle. 

It  crystallizes  in  cubes,  and  is  very  deliquescent.  It  has  been 
used  as  a  substitute  for  iodide  of  potassium  on  account  of  the  loose- 
ness with  which  the  iodine  is  combined.  It  is  one  of  the  most 
useful  of  chemical  agents  in  the  hands  of  the  photographer. 

Internally  it  has  been  prescribed  in  doses  as  high  as  10  grains; 
externally  in  ointments  of  from  9j  to  5j  to  an  ounce  of  lard. 

Tindura  lodiniiy  TJ.  S.  P.    {Simple  Tincture  of  Iodine.) 

To  mftke  Oj.     To  make  f^. 

Take  of  Iodine 3j.  ^ss. 

Alcohol Oj.  £3j. 

Dissolve  the  iodine  in  the  alcohol.  This  may  be  done  either  by 
triturating  it  with  successive  portions  of  alcohol  in  a  glass  or  por- 
celain mortar,  or  by  circulatory  displacement ;  the  iodine  should 
be  put  into  a  syringe  tube,  the  lower  end  of  the  tube  dipping 
below  the  surface  of  the  alcohol ;  as  the  iodine  dissolves,  the  fresh 
portions  of  alcohol  rise,  and  continue  the  process  till  it  is  completed. 
This  tincture  contains  one  strain  in  16  minims,  or  about  85  drops; 
it  is  not  adapted  to  internal  use,  as,  on  the  addition  of  water,  the 
iodine  is  precipitated,  and  exercises  its  peculiar  irritating  topical 
eftect  on  the  coats  of  the  stomach.  This  precipitation  is  f>artially 
obviated  by  the  gradual  formation  of  the  hydriodic  acid,  where 
there  is  water  present ;  but  the  use  of  strong  alcohol  as  the  solvent 
is  said  to  prevent  the  formation  of  this  acid.  Tincture  iodi.  Ph.  Br., 
contains  iodine  ^  oz.  av.,  iodide  potassium  J  oz.  av.,  rectified  spirit 
1  pint  imp.  It  is  much  weaker  than  that  of  the  U.  S.  Pharma- 
copoeia, and  more  nearly  resembles  the  compound  tincture.  Tinc- 
ture of  iodine  is  applied  to  the  skin  as  a  powerful  irritant  in  cuta- 
neous and  subcutaneous  inflammation.  In  treating  erysipelas,  and 
when  the  surface  to  be  treated  is  circumscribed,  it  is  applied  with  a 
camel-hair  brush. 

Tinctura  lodinii  Composita^  U.  S.  P.    {Compound  Tincture  of  Iodine.) 

To  make  Oj.     To  make  f  ^. 

Take  of  Iodine 5ss  gr.  xv. 

Iodide  of  potassium 3J  Jss. 

Alcohol Oj  fSj. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 

This  is  adapted  to  the  same  use  as  the  foregoing ;  by  the  pres- 
ence of  the  iodide  of  pfitassium,  tlie  precipitation  of  iodine  on 
contact  with  aqueous  liquids  is  prevented.  It  is  weaker  than 
Lugol's  solution,  and  may  be  used  internally  in  doses  of  "ixv  to 

XXX. 

These  tinctures  are  included  under  the  general  bead  T\nctur(Bj 
U.  S.  P.,  while  the  following  is  placed  under  the  head  Liquores: — 
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Liquor  lodinii  Compositus^  U.  S.  P.    {LugoVs  Solution.) 

To  make  OJ.       To  make  f  3^'. 

Take  of  Iodine gvj  gr.  xxijss. 

Iodide  of  potassium i^iss  gr.  xlv. 

Distilled  water       Oj  f3j. 

Loffors  solution,  as  originally  propoBed,  contained  twenty  grains 
of  ioaine,  and  forty  of  iodide  of  j)otas8iuni,  to  fsj  of  water;  the 
present  officinal  preparation  is  adjusted  to  the  proportions  con- 
venient for  a  pint,  and,  as  is  seen  above,  is  somewiiat  stronger. 
The  liquor  iom,  Ph,  Br,,  contains  iodine  twenty  grains,  iodide 
potassium  thirty  grains  to  the  fluidounce.     Dose,  "\,x  to  xx. 

In  iodine  and  compound  iodine  ointments,  IJ.  S.  P.,  we  have 
nearly  the  same  proportions  as  in  the  tinctures,  substituting  lard 
for  alcohol  and  water.     {See  Extemporaneous  Preparations.) 

SdMe  Iodide  of  Starch. 

Take  of  Iodine 12  parts. 

Starch 100  parts. 

Ether 20  parts. 

Dissolve  the  iodine  in  the  ether,  pour  the  solution  over  the  starch, 
triturate  till  the  ether  is  evaporated  ;  introduce  into  a  water-bath, 
and  continue  the  heat  for  half  an  hour  with  occasional  stirring. 
A  portion  of  the  iodine  vapor  has  escaped,  but  the  starch  which 
has  now  become  soluble  will  be  combined  with  about  4  per  cent. 
of  iodine. 

Syrup  of  Iodide  of  Starch. 

Take  of  Iodide  of  starch 25  parts. 

Water 345  parts. 

Sugar 635  parts. 

Dissolve  the  iodide  in  the  water,  and  add  the  sugar. 
This  syrup  contains  one  part  of  iodine  in  a  thousand.     Dose,  a 
teaspoonful. 

Chlorides  of  Iodine.     I,C1.    1,01,. 

There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption 
of  chlorine  by  dry  iodine.  When  the  iodine  is  in  excess,  a  liouid 
]>rotochloride  is  the  result.  It  is  a  reddish  or  yellow  liquid,  of  an 
oily  consistence,  sharp  odor,  feebly  acid,  astringent  taste,  soluble  in 
water  and  alcohol,  if  the  chlorine  is  added  in  excess,  a  yellow, 
solid,  crystallizable  terchloride  is  formed  ;  it  fumes  in  the  air,  has 
an  acrid  odor,  and  is  soluble  in  water.  The  long-continued  action 
of  chlorine,  in  excess,  up<m  iodine  results  in  the  formation  of 
hydrochloric  and  iodic  acids. 

Brominb  Preparations. 

TIm  mother-liqoor  after  the  crytftalHzation  of  common  salt 

L     Heavy,  very  Tolatile  liquid,  sp.  gr.  2.96. 

BKNDldiim,  NH^Br.     White  granolar  rait,  gr.  ij  to  x. 
U  Cktariduim^  BrClg.    Very  powerful  eaostic,  etc. ;  fluid. 
'  bromidum,  KBr.     White  cubicnl  crystalfl.     Dosk,  gr.  t  to  z. 

i  hromkU.    tk)lotion  of  bromide  with  excess  of  bromine.    Dosb,  n\^T  to  x. 
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Brominiumy  U.  S.  P.     Bromtim^  Br.  Ph.     Bromine.    Br=80. 

Bromine  is  a  heavy,  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste;  very  volatile  and  fuming,  on  which 
account  it  is  generally  kept  in  bottles  under  a  stratum  of  water, 
soluble  in  ether  and  alcohol,  and  to  a  email  extent  in  water;  it 
precipitates  starch  of  an  orange  color.  Associated  with  iodine  in 
sea-water  and  numerous  minenil  springs,  it  is  largely  extracted 
from  bittern,  the  liquor  left  after  the  crystallization  of  common 
salt,  whether  from  sea-water  or  from  certain  salt  springs.  The 
process  consists  in  passing  chlorine  gas  or  a  mixture  of  binoxide  of 
manganese  and  muriatic  acid,  which  liberates  chlorine,  into  the 
bittern,  and  on  distillation  the  bromine  passes  over  below  the  boil- 
ing temperature.  At  the  salt  works  in  Western  Pennsylvania, 
West  Virginia,  and  Ohio,  this  bittern  is  preserved  for  the  extrac- 
tion of  the  bromine,  and  the  American  bromine  prepared  there  is 
fully  equal  to  the  imported  article.  According  to  Prof.  Chandler, 
the  product  for  the  year  1870  reached  120,000  pounds,  and  the 
price  has  been  constantly  depreciating  since  1867,  and  it  is  now 
sold  at  $3  00  to  $4  00. 

Care  should  be  taken  in  handling  bromine,  especiallv  in  warm 
weather,  or  near  a  fire;  it  boils  at  about  117°  F.,  liberatmg  stifling 
red  fumes,  which  have  the  sp.  gr.  5.39.  Few  vapors  are  so  corro- 
sive or  so  dangerous  to  those  exposed  to  their  inhalation. 

Bromine  has  been  prescribed  as  an  antiseptic  in  purifying  the 
atmosphere  of  hospitals  where  erysipelas,  gangrene,  scarlatina,  and 
smallpox  exist,  and  is  used  locally  in  some  of  these  diseases,  and 
internally  in  diphtheria,  and  in  cases  in  which  iodine  has  lost  its 
eftect  from  habitual  use.  With  a  view  to  facilitate  its  employment 
Dr.  J.  Lawrence  Smith  has  proposed  the  following  solution: — 

Take  of  Bromine A  troyounce. 

Bromide  of  potassium 160  grains. 

Distilled  water Sufficient  to  make  fjiv. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidounces  of 
water,  add  the  bromine,  agitate,  and  finally  add  the  remainder  of 
the  water.  It  should  be  kept  in  small  ground-stoppered  vials. 
The  dose  of  this  would  be  from  one  to  two  drops. 

Bittern^  as  obtained  from  the  salt  works,  is  a  heavy  liquid,  with- 
out color,  and  having  a  caustic  taste  and  highly  stimulating  pro- 
perties. Its  chief  medicinal  use  is  to  produce  a  counter-irritant 
and  alterative  effect,  and,  by  continued  rubbing  of  the  part,  a 
pustular  eruption.  It  is  a  useful  application  in  rheumatism  and 
m  glandular  swellings,  being  absorbed,  and  producing  the  alterative 
effects  of  the  iodine  and  bromine  salts. 

BibrorCs  Antidote  to  the  Poison  of  the  JRattlesnake. — ^This  combina- 
tion has  been  found  an  efiicient  antidote  in  a  number  of  cases  of 
poisoning  by  the  rattlesnake's  bite. 


_ii» 
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^lix  Iodide  of  potassium Four  grains. 

C'orrosivc  chloride  of  mercury   .     .  Two  grains. 

Bromine Five  drachms. 

Diluted  alcohol Seven  fiuidounces  and  a  half. 

Take  ten  drops  in  a  tablespoonful  of  brandy,  rei)eated  as  required. 

Ammonii  Bromidum,    Bromide  of  Ammonium.     AmBr. 

U.  S.  r.,  Br.  Ph. 

Take  of  Bromine,  two  troyounces. 

Iron,  in  the  form  of  wire  cut  in  pieces,  a  troyounce. 
Water  of  ammonia,  four  fiuidounces  and  a  lialf. 
Distilled  water,  a  sufficient  quantity. 

Add  the  iron  and  then  the  bromine  to  half  a  pint  of  distilled 
water  contained  in  a  two-pint  glass  flask,  loosely  cork  the  flask, 
and  agitate  until  there  is  no  odor  of  bromine  and  the  liquid  is  of 
a  greenish  color.  Mix  the  water  of  ammonia  wMth  half  a  pint  of 
distilled  water,  and  add  it  to  the  mixture  in  the  flusk;  agitate  the 
mixture,  and  heat  by  a  water-bath  for  half  an  hour;  then  filter, 
and  when  the  liquid  has  all  passed,  wash  the  precipitate  on  the 
filter  with  boiling  distilled  water.  Evaporate  the  solution  in  a 
porcelain  cajisule  until  a  pellicle  begins  to  form,  then  stir  it  con- 
stantly with  a  glass  rod  at  a  moderate  heat  until  it  granulates. 

A  white  graimlar  salt,  becoming  brown  by  exposure  to  the  air, 
freely  solubTe  in  water,  and  slightly  so  in  alcohol.  It  yields  a 
yellow  precipitate  with  nitrate  of  silver,  and  the  clear  liquid,  after 
the  precipitate  subsides,  gives  only  a  cloud  on  the  further  addition 
of  tne  nitrate. 

Chloride  of  Bromine.    BrCl,. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature. 
It  18  a  reddish  liquid,  very  fluid  and  volatile,  soluble  in  water,  and 
having  a  penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with 
chlorides  of  zinc,  antimony,  etc.,  and  internally  in  doses  of  a  frac- 
tion of  a  drop,  as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little 
known,  and  not  used  in  medicine. 

Poiassil  Brcmidum^  U.  S.  P.,  Br.  Ph.    KBr  =■  119.     {Bromide  of 

Potassium.) 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide, 
sobetituting  an  equivalent  quantity  of  bromine  for  the  iodine.  It 
closely  resembles  the  iodide  in  most  of  its  pro|»erties,  and,  like  it, 
is  an  anhydrous  salt.  It  is  believed  to  possess  similar  medicinal 
properties  to  iodide,  acting  as  a  powerful  alterative,  adapted  to 
scrofulous  and  syphilitic  complaints  and  chronic  skin  diseases;  but 
its  chief  use  is  in  cases  of  excessive  wakefulness,  "over-worked 
brain,"  as  a  remedy  in  epilepsy,  and  as  a  sedative  to  the  orjsrans  of 
generation.  Dose,  10  to  60  grains  in  24  hours.  Elixir  of  Calisaya 
is  a  good  vehicle  to  disguise  its  taste. 
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Tests. — It  is  very  soluble  in  cold  water,  more  so  in  hot,  slightly 
soluble  in  alcohol.  By  heat  it  decrepitates,  and  at  a  red  heat  fuses 
without  decomposition  or  loss  of  weight.  Its  aqueous  solution 
does  not  aftect  the  color  of  litraus  or  turmeric,  and  is  not  precipi- 
tated by  chloride  of  barium.  When  mixed  with  starch  and  heated 
with  HSO^  it  becomes  yellow ;  10  grains  of  it  require  14.28  grains  of 
nitrate  of  silver  for  complete  precipitation,  and  the  precipitate 
formed  has  a  yellow  color.  If  iodine  is  present  it  will  be  shown 
by  adding  a  few  drops  of  chlorine  water  to  the  solution,  and  then 
introducing  starch-paper,  which  will  show  the  characteristic  blue 
color  caused  by  iodine. 


Monobromated  Camphor,    C,j>H„BrOj« 

Thirteen  ounces  of  camphor  in  small  pieces  are^ken,  and  as 
much  placed  in  the  neck  of  a  quart  retort  as  will  fill  it;  the  re- 
mainder is  put  into  the  body  of  the  retort,  and  twelve  ounces  of 
bromine  are  added  in  portions  of  from  two  to  four  ounc^  at  a 
time,  the  larger  portions  being  used  at  first.  The  neck  of  the  re- 
tort is  inclined  upwards,  so  that  any  liquid  which  condenses  therein 
will  flow  back  into  the  retort.  To  the  neck  of  the  retort  a  tube  is 
attached,  which  is  inserted  in  a  bottle  so  as  to  pass  just  below  the 
cork.  A  second  tube  is  bent  twice  at  right  angles  and  reaches 
nearly  to  the  bottom  of  the  bottle,  and  the  other  end  extends  into 
an  open  bottle  containing  eight  ounces  of  water  in  which  an  alkali 
is  dissolved  for  the  absoi'ption  of  the  hydrobromic  acid. 

After  the  reaction,  has  taken  place,  the  dark  oily  liquid  becomes 
paler,  and  the  monobromated  camphor  is  purified  by  crvstallizing 
from  petroleum  benzine.  Further  particulars  may  be  obtained  by 
consulting  a  paper  by  Prof.  J.  M.  Maisch  in  Amer.  Joum.  of  Pharm. 
for  1872,  p.  337.  It  is  used  in  doses  of  one  or  two  grains,  frequently 
repeated,  in  cases  of  infantile  convulsions.  It  has  also  been  used  in 
hysteria,  headache,  and  delirium  tremens. 

Bromide  of  Sodium^    NaBr  » 103. 

This  salt  is  prepared  from  bromide  of  ammonium  by  adding  an 
equivalent  quantity  of  caustic  soda  or  carbonate  of  sodium.  The 
solution  yields  on  evaporation  eight  molecules  of  the  anhydrous 
salt;  at  low  temf>eratures  it  crystallizes  in  hexagonal  tables  con- 
taining two  molecules  of  water.  Its  dose  is  about  15  per  cent,  less 
than  that  of  bromide  of  potassium,  ranging  from  5  to  40  grains. 
Its  taste  is  that  of  common  salt. 

Liquor  Ferri  Bromidi. 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of 
Freeport,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of 
medicine,  is  engaged  in  the  bromine  manufacture  in  connection 
with  the  salt  springs  near  that  place.  Dr.  G.  recommends  this  so- 
lution very  highly  as  a  tonic  alterative,  and  it  has  been  successfully 
used  by  numerous  other  practitioners.    It  is  made  by  macerating 
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iron  filings  with  bromine  under  water  till  they  have  combined, 
an  excess  of  bromine  being  used.  The  solution,  us  made  by  Dr. 
Gillespie,  is  given  in  the  dose  n^v  to  x,  three  times  a  day,  increased 
to  "ixxv. 

Phosphorus.    P  «« 31. 

Phosphorus  has,  ever  since  its  discovery  in  1669,  been  regarded 
as  a  substance  of  considerable  interest,  though  until  our  time  little 
used  in  the  arts,  and  to  meet  only  limited  and  unusual  indications 
in  medicine;  its  manufacture  has,  of  latter  years,  received  a  great 
iuipalse  from  its  use  in  the  odorless  matches  now  so  extensively  in- 
troduced. Phosphorus  exists  in  the  mineral,  vegetable,  and  animal 
kingdoms  variously  combined,  the  phosphates  of  calcium,  lead,  iron, 
copper,  and  manganese  being  its  principal  native  mineral  com- 
pounds. Phosphate  of  calcium,  potassium,  and  iron,  and  free  phos- 
phoric acid  are  extensively  diffused  in  plants,  and  from  these  sources 
It  is  famished  as  a  constituent  of  animal  tissues.  The  bones  of  ani- 
mals contain  a  large  proportion  of  triphosphate  of  calcium,  CajP^Og, 
and  are  used  for  the  preparation  of  phosphoric  acid  and  phosphorus. 
The  albuminous  ana  fibrinous  tissues,  "proteine  compounds,"  and 
the  brain  contain  the  element  phosphorus,  though  in  minute  quan- 
titv  and  in  an  uncertain  state  of  combination.  This  element,  as  is 
well  known,  is  a  constituent  in  animal  excrements,  and  especially 
in  urine;  it  is  diffused  in  the  air,  combined  with  hydrogen,  and  is 
a  very  important  ingredient  in  a  certain  class  of  manures. 

Prtparationi  and  Jn'operties. — Phosphorus  is  obtainable  from  bones, 
bv  calcining,  treating  with  oil  of  vitriol,  then  subliming  with 
charcoal,  and  purified.  The  phosphorus  is  thus  collected,  and, 
being  cast  into  moulds,  is  found  in  commerce  nearly  colorless,  in 
translucent  or  white  cylinders,  having  a  peculiar,  almost  waxy 
consistence.  It  is  luminous  in  the  dark,  from  forming  phosphorous 
acid  (PO,),  and  is  kept  under  water  to  prevent  gradual  oxidation, 
and  to  guard  against  accident  from  its  ready  inflammability.  When 
freshly  cut  it  has  an  odor  reminding  of  garlic,  but  this  is  overcome 
under  ordinary  conditions  by  the  odor  of  ozone  already  referred  to. 
It  should  be  handled  with  care,  and  not  intrusted  to  children,  who 
frequently  procure  it  for  experiment,  without  due  precaution.  Its 
sp.  er.  is  1.8.  Melting  point,  110°  F.  It  is  soluble  in  ether,  oils, 
naphtha,  and  bisulphide  of  carbon,  but  not  in  water  or  alcohol. 
It  is  readily  powdered  by  fusion  in  a  vial  or  flask  of  moderately 
warm  water  or,  preferably,  diluted  alcohol,  and  shaking  up  as  it 
cools. 

Phosphorus,  when  taken  internally,  enters  the  circulation,  im- 
parts to  the  breath,  urine,  and  sweat  a  garlic  smell,  and  makes  these 
secretions  luminous  in  the  dark;  it  is  absorlied  by  the  skin,  and 
after  its  solution  in  a  fixed  oil  has  been  rubbed  upon  the  stomach 
all  the  exhalations  are  luminous. 

Although  possessed  of  very  energetic  proj)erties,  phosphorus  is 
frequently  employed  internally.  In  small  doses  it  acts  as  a  stimu- 
knt, diaretic,  and  diaphoretic;  in  larger  doses,  one  grain  and  more. 


144  ON    THE    NON-METALLIC    ELEMENTS,  ETC. 

as  a  corrosive  poison;  ether  and  fixed  oils,  in  which  phosphorus  is 
soluble,  increase  and  hasten  its  action.  Externally,  in  the  form  of 
liniment,  it  has  been  employed  with  marked  success  in  severe 
rheumatism,  gout,  and  similar  affections.  Great  caution  is  neces- 
sary in  its  use. 

lied  phosphorus  is  an  allotropic  variety  which  is  very  different 
from  the  foregoing  in  many  of  its  properties;  it  is  not  poisonous, 
but  may  be  administered  in  consideraule  doses.  If  the  ordinary 
kind  is  Kept  for  several  days  at  a  temperature  between  465°  to  480°, 
red  phosphorus  is  found  at  the  bottom  of  the  vessel,  while  the 
supernatant  mass  is  a  mixture  of  both  varieties,  from  which  the 
ordinary  kind  may  be  extracted  by  bisulphide  of  carbon. 

Red  phosphorus  is  much  less  inflammable,  fusible,  and  luminous 
than  the  ordinary  kind;  in  the  presence  of  moisture  and  oxygen 
it  is  gradually  oxidized  to  an  acid  liquid,  but  without  phospho- 
rescence; after  having  been  so  oxidized,  it  appears  not  to  be  con- 
vertible into  the  translucent  or  ordinary  kind.  Phosphorus  dis- 
solved in  cod-liver  oil,  or  dissolved  in  ether  and  mixed  with  a  fixed 
oil,  is  not  unfrequently  prescribed  with  a  view  to  repair  the  w^aste 
of  nerve  tissue ;  the  dose  under  these  circumstances  may  be  one- 
thirtieth  of  a  grain.  A  pill  of  phosphorus  is  also  made,  preferably 
by  dipping  it  in  a  melted  fat,  and  afterwards  protecting  the  pills 
by  gelatine  or  other  suitable  coating;  but  great  care  is  necessary  in 
giving  so  powerful  a  remedy. 

Black  phosphorus  is  another  allotropic  variety,  sometimes  ob- 
tained by  the  repeated  distillation  of  the  ordinary  kind,  but  more 
recently  prepared  by  heating  phosphorus  with  a  minute  quantity 
of  mercury,  from  which  it  may  be  separated;  it  is  more  volatile 
than  normal  phosphorus,  and  is  insoluble  in  bisulphide  of  carbon. 

The  application  of  physiological  science  to  the  theory  and  practice 
of  medicine  has  recently  given  rise  to  numerous  experiments  upon 
the  usefulness  of  phosphorous  compounds,  as  nutritive  tonics  de- 
signed to  remedy  abnormal  conditions  of  the  secretions,  and  to 
supply  the  elements  wasted  in  disease. 

The  late  Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the 
University  of  Pennsylvania,  whose  progressive  ideas  have  had  con- 
siderable influence  upon  the  methods  of  practice  pursued  in  this 
country,  was  for  ten  or  fifteen  years  in  the  habit  of  prescribing  cer- 
tain preparations  containing  the  phosphates  of  calcium,  iron,  sodium, 
and  potassium,  in  the  treatment  of  anaemic  and  other  low  forms  of 
disease.  The  popularity  reached  by  these  preparations  has  led  to 
the  extensive  introduction  of  other  remedies  prepared  on  the  same 
principles,  and,  subsequently,  the  announcement  by  Dr.  J.  Francis 
Churchill,  of  Paris,  of  important  properties  in  the  nypophosphites, 
in  which  phosphorus  is  loosely  combined,  adapting  these  to  the 
treatment  of  phthisis,  has  led  to  their  wide  spreaa  employment. 
These  salts  are  described  under  the  heads  of  their  several  metallic, 
alkaline,  and  earthy  bases. 

Tests. — ^To  detect  impurities  in  phosphorus,  it  is  best  to  oxidize 
it  by  nitric  acid;  antimony  then  remains  undissolved,  while  arsenic, 
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lead,  bisniath,  copper,  and  iron  may  be  detected  by  their  various 
tests;  arsenic  will  produce  a  yellow  precipitate  with  sulphuretted 
hydrogen;  any  sulphur  present  has  been  converted  into  sulphuric 
acid,  with  which  nitrate  of  baryta  causes  an  insoluble  precipitate. 
The  metals  are  left  behind  when  phosphorus  is  purified  by  dissolv- 
ing it  in  bisulphide  of  carbon;  sulphur  is  not  detected  in  this  way, 
but  if  pieces  or  phosphorus  are  just  covered  with  water,  sulphuretted 
hvdroffen  will  be  emitted,  which  produces  a  black  color  with  acetate 

Phosphorus  combine  in  four  proportions  with  oxygen : — 

PlKMphorio  Mid,  HP,0g  (three  modifications).     (^See  Mineral  Acids.) 

Pbospboroas  acid,  H.P,0j.     By  gradual  oxidation  of  phosphorus  in  the  atmosphere. 

Hjrpophosphoroos  acid,  P^O.     Bj  the  decomposition  of  the  phosphuret  of  an  alkaline 

•artli  bj  water. 
Pboi^borio  oxide,  P^O.    Bj  the  oxidation  of  phosphorus  under  water. 

The  existence  of  the  last-named  compound  is  denied  by  some 
chemists,  who  assert  it  to  be  identical  with  amorphous  (red)  phos- 
phorus. 

Sulphur  and  its  Preparations. 

Sulphur.     Sublimed  sulphur.     Yellow  crystalline  powder.    Dosi,  gr.  x  to  5U* 

•«      lotam  pr»oipitatum.     A  light  and  Terj  fine  powder.  **        ** 

Solpburis  iodidnm,  IS,.     Blackish  crystalline  masses,  used  in  ointment. 

Sulphur  SubUmatumj  tJ.  S.  P.    S  »  32.    {Flowers  of  Sulphur^ 

Sublimed.) 

Sulphur  is  a  very  abundant  substance  in  the  mineral  kingdom, 
existine  in  combination  with  the  metals,  as  sulphides  or  sulphurets 
and  sulphates.  Virgin  sulphur  is  a  native,  tolerably  pure  form, 
abundant  in  Naples,  Sicily,  and  the  Roman  States,  from  whence  it 
is  imported.  By  fusion,  and  running  into  moulds,  roll  sulphur  or 
rolled  brimstone  is  prepared,  while  flowers  of  sulphur  is  the  result 
of  subliming  and  condensing  it  in  suitable  chambers. 

Sulphur  has  a  characteristic  yellow  color,  sp.  gr.  1.98,  it  is  with- 
out taste  and  without  odor,  entirely  volatilized  by  heat,  and  com- 
bustible, burning  with  a  blue  color,  yielding  sulphurous  acid  gas 
(SO-),  which  is  a  powerful  disinfectant  and  bleaching  agent. 

Flowers  of  sulphur,  or  sublimed  sulphur,  is  a  crystalline  powder, 
of  a  harsh  and  gritty  character;  wholly  insoluble  in  water,  alcohol, 
and  ether;  soluble  in  oil  of  turpentine  with  the  aid  of  heat;  it  is 
the  form  of  sulphur  much  administered  as  an  alterative  and  laxative 
remedy  in  small  doses ;  being  absorbed,  it  enters  the  circulation  and 
is^ven  oil'  from  the  skin  as  sulphuretted  hydrogen.  Externally, 
it  IS  used  as  a  slight  stimulant  to  the  skin,  and  has  the  {>o\ver  of 
destroying  the  acarus  scabiei,  or  itch  insect,  for  which  it  is  popu- 
larly known  as  a  remedy. 

Dose,  as  an  alterative,  gr.  x  to  Jss;  as  a  laxative,  Sss  to  5iji  alone 
or  combined  with  bitartrate  of  potassium. 

Sulphur  Latum.     {Washed  Sulphur.)    tJ.  S.  P^ 

This  is  prepared  by  sifting  the  sulphur  into  a  pan  containing 
water,  ana  wnen  it  has  settled  to  the  bottom,  throwing  the  whole 
10 
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on  a  muslin  strainer  and  passing  clear  water  through  it  till  the 
washings  show  no  acid  reaction  with  litmus  paper,  then  drying 
and  keeping  in  close  bottles.  It  is  preferred  by  some  physicians  as 
less  likely  to  produce  griping  when  administered. 

Sulphur  PrcBcipitatumj  U.  S.  P.     {Milk  ofSuIphtirj  Lac  Sulphuris,) 

Made  by  boiling  sulphur  and  lime  together  till  they  combine, 
forming  bisulphuret  and  hyposulphite  of  calcium,  then  adding 
muriatic  acid,  which  abstracts  the  calcium,  forming  chloride,  while 
the  sulphur  is  precipitated  as  a  bulky,  light  powder.  This  has  a 
soft  and  very  fine  consistence,  a  grayish-yellow  color,  and  is  adapted 
to  suspending  in  liquids,  though  little  used  internally.  It  should 
be  completely  volatilized  by  heat.  Very  considerable  quantities 
are  consumed  in  the  preparation  of  hair  dressings,  in  which  it  is 
generally  combined  with  acetate  of  lead,  and,  by  supplying  the  de- 
ficiency of  sulphur  in  hair  which  has  become  white  or  gray,  aids  in 
restoring  its  color.    Dose,  the  same  as  the  foregoing. 

Sulphuris  lodidum.    SI  =  158.3.     {Bisulphuret  of  Iodine.) 

Take  of  Iodine giv. 

Sulphur 3j. 

Rub  the  iodine  and  sulphur  together  in  a  glass  or  porcelain 
mortar  till  they  are  thoroughly  mixed.  Put  ,the  mixture  into  a 
matrass,  close  the  orifice  loosely,  and  apply  a  gentle  heat  so  as  to 
darken  the  mass  without  meltins:  it.  When  the  color  has  become 
uniformly  dark  throughout,  increase  the  heat  so  as  to  melt  the 
iodide,  then  incline  the  matrass  in  different  directions,  in  order  to 
return  into  the  mass  the  portions  of  iodine  which  may  have  con- 
densed on  the  inner  surface;  lastly,  allow  the  vessel  to  cool,  break 
it,  and  put  the  iodide  into  bottles,  which  are  to  be  well  stopped. 

A  suitable  vessel  for  a  small  operation  is  a  test-tube,  or  a  com- 
mon, cheap  bottle  should  be  selected  thin  at  the  bottom.  The 
iodide  is  in  grayish-black,  radiated  crystalline  masses,  in  odor  re- 
minding of  iodine,  staining  the  skin  yellow,  soluble  in  60  parts  of 
flycerin;  insoluble  in  water,  but  decomposed  when  boiled  with  it. 
'wo  equivalents  of  sulphur  are  combined  with  one  of  iodine,  so 
that  it  may  be  regarded  as  a  bisulphuret. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used 
in  the  form  of  ointment  applied  to  chronic  and  obstinate  skin 
diseases. 

Bisidphide  of  Carbon.    CS,. 

This  is  prepared  by  passing  vapor  of  sulphur  over  charcoal  heated 
to  redness  in  cast-iron  cylinders.  It  is  purified  by  repeated  wash- 
ings with  water,  digestion  on  quicklime  for  twenty-four  hours,  and 
distilling  it  into  a  vessel  containing  a  large  quantity  of  copper 
turnings.  Sp.  gr.  1.272.  When  used  internally  it  acts  as  a  dif- 
fusiblestimulant.  It  is  largely  used  in  the  arts  as  a  solvent,  espe- 
cially for  fatty  bodies,  sulphur,  phosphorus,  bromine,  and  iodine. 
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CHAPTER   III. 

ON  THE  INORGANIC  ACIDS. 

All  the  inorganic  acids  employed  in  pharmacy  are  compounds 
rich  in  oxygen,  with  the  exception  of  hydriodic,  hydrochloric, 
hydrobromic,  and  hydrosulphuric,  in  all  of  which  that  element  is 
wanting.  The  oxides  formerly  called  by  chemists  acids  are  now 
termed  anhydrides ;  the  name  acid  being  applied  to  their  combina- 
tion with  water. 

Acids  usually  have  a  sour  taste,  change  the  blue  color  of  litmus 
to  red,  and  affect  other  vegetable  colors  similarly;  with  alkalies, 
whether  vegetable  or  mineral,  they  form  neutral  salts  in  which  the 
properties  of  both  the  ingredients  are  measurably  lost,  while  new 
properties  are  acquired.  Thev  also  unite  with  the  proper  metals, 
forming  a  great  variety  of  valuable  compounds,  which  fre(][uently 
exhibit  slightly  acid  reactions  and  usually  retain  the  peculiarities 
of  the  metal  from  which  they  are  prepared,  modified  by  the  nature 
of  the  acid  ingredient. 

The  names  of  the  mineral  acids  formed  from  the  same  element 
vary  in  their  terminations  according  as  the  number  of  equivalents 
of  oxygen  they  contain  is  high  or  low:  thus,  sulphuric  acid,  HSO^, 
salphurou^  acid,  H^SO,,  Nitric,  IINO3,  Nitroi^^,  HNO-,  Phosphor/c, 
H,rO^,  Phosphorous,  H3PO3,  Ilvpophosphorous,  H3l^0j,  the  degree 
of  acidification  being  marked  by  the  terminations  ic  and  ous^  and 
further  by  hypOy  which  indicates  the  acid  containing  less  oxygen 
than  that  to  which  its  name  allies  it,  or  per  or  hyper^  which  indi- 
cates a  higher  oxidation. 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground- 
stoppered  bottles,  which,  as  made  of  extra  strength,  of  green  glass, 
are  called  acid  bottles.  Unless  the  stopper  and  neck  are  very  well 
ground  and  fitted  to  each  other,  they  require  to  be  cemented  or 
luted  together  to  prevent  the  escape  of  the  acid ;  this  may  bo  done 
by  warming  the  stopper  in  the  flame  of  a  spirit  lamp,  and  inserting 
it  in  the  neck  of  the  bottle  till  the  two  surfaces  are  dried  and 
warmed,  then  coating  it  with  a  thin  stratum  of  melted  wax,  and 
inserting  it  securely  in  its  place,  and  tying  it  over  with  kid  or 
bladder.  The  more  common  mineral  acids  are  found  in  commerce 
of  three  qualities;  the  commonest  and  cheapest,  used,  for  manu- 
facturing purposes,  the  medicinally  pure,  M.  P.,  and  the  chemically 
pure  C.  P.  Tne  use  of  the  latter  is  chiefly  in  analysis.  The  specific 
gravity  furnishes  a  ready  means  of  testing  the  strength  of  the  liquid 
acids,  and  the  PharmacopcBia  indicates  this  with  precision  in  each 
case. 
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The  mineral  acids  generally  belong  to  the  class  of  tonics  with 
refrigerant  and  astringent  properties.  Externally,  they  are  caustic, 
and  require  to  be  applied  with  care,  as  many  know  from  experience 
who  have  used  them,  nitric  acid  especially,  for  warts.  Nitric  acid  is 
also  used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and 
nitro-muriatic  acid  for  its  enect  upon  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teeth,  upon  which  they  also  produce 
a  very  unpleasant  and  characteristic  sensation.  To  obviate  this  in 
taking  them,  they  should  be  largely  diluted,  and  should  be  sucked 
through  a  small  glass  tube,  which  may  be  made  by  scratching  a 
piece  of  the  tube  sold  in  the  shops  with  a  file ;  this  enables  the 
operator  to  break  it  at  the  point  required,  and  then,  by  heating  the 
sharp  broken  ed^es  over  an  alcohol  or  gas  flame  till  the  glass  melts, 
a  rounded  edge  is  left. 

One  of  the  most  important  facts  in  connection  with  the  strong 
mineral  acids  is  their  occasional  use  aeciden tally,  or  for  suicide,  in 
poisonous  doses.  They  are  among  the  most  powerful  of  poisons, 
owing  to  their  corrosive  properties  producing  the  most  painful  and 
dangerous  symptoms.  The  best  antidotes  are  large  araughts  of 
alkaline  and  oily  liquids ;  the  alkali  to  neutralize  the  acid,  and  the 
oil  to  obtund  its  action  upon  the  delicate  mucous  surfaces.  Fre- 
quently the  most  ready  resort  on  such  emergencies  is  soap,  which 
snould  be  made  into  a  very  strong  solution  and  given  ad  libitum. 

Of  the  mineral  acids^  the  followinj^  are  used  in  medicine,  and, 
except  those  in  Italics,  are  officinal  in  the  U.  S.  Pharmacopoeia  of 
1870  :— 

Syllabus  of  Mineral  Acids. 


Name. 


Acid,  arseniosum 

*<  horaeieum 

**  oarbonioom 

<*  ohromicum 

''  mariaticam 

"  ««  dilutam 

'*  nitrioum 

*  *  nitront  m  nitricum 

**  nitricum dilutuni 

**  nitromariaticum 

"  "  dilutum 

**  salpharicam 

*«  "  dilutum ... 

**  "  aromat 

**  BulphuroBum 

**  phosphoricum  glacial  e.. 
«*  "  dilutum.. 

"  hydr ohromicum 

**  hydriodieum 

<(  h ydrosulphurio 

**  bypophosphorous 

**  chlorohydrooyanicum... 

'*  Bulphohjdrocyanicum .. 


Composition,  etc. 


ASfOj.     See    Preparations    of 
Arsenic. 

H,B0j+2H,0  crystals 

5  measures  CO,  to  1  water  (aq. 
ac.  carbonic.) 

CrO,  deep  red  crystals 

Gaseous  HCl-{- water 

.^j  in  fJiT  diluted  acid 

2HNO,4-8H,0 

2HN0,4-8H.0+N,0,. 

Siij  in  Oj  diluted  acid 

xiij  nitric  to  Jt  muriatic 

^  in  f^iy  dilute  acid 

USO^ 

^\]  in  fjx^  dilute  acid 

4- Alcohol,  cinnamon,  ginger... 

HgSO,  in  solution 

H.PO-  (Tariable) 

^^to  f|xij  water+HNOjBij... 

Liquid  iil-f  water....! !... 

Gaseous  H,S  in  solation 

H,P0,+9  aq , 


1.479 


1.160 
1.088 
1.420 

1.068 


1.848 
1.082 

1.036 
... ... 

1.066 

i.'i'ii 


Dose,  etc. 


gr.  zto3Jt 


Caustic. 
v\  iij  to  T. 
1T\,  XT  to  zxz. 
n\,  j  to  iv. 
T!\,  j  to  iT. 

I1\,  XV  to  XXX. 

m.  iij  to  T. 

n^^xT  to  XXX. 
nt  j  to  y. 
n\^  XT  to  XXX. 

Tl^  XT  to  XXX. 

Externally, 
gr.  y  to  iy. 
tl\,XT  to  xxz. 


tntzTto 

1       'tans. 
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Acidum  Carbonicum.    COjai44. 

This  acid  ordinarily  exists  as  a  gas,  though  capable  of  being 
liquefied  and  even  reduced  to  a  solid  form  by  pressure.  It  is  an 
iiiTuriable  constituent  of  the  atmosphere,  being  exhaled  from  the 
lungs  of  animals  and  given  off  from  fermenting  saccharine  liquids 
and  from  the  combustion  of  carbonaceous  fuel.  It  is  artificially 
procured  bv  the  decomposition  of  carbonates  by  any  of  the  strong 
acids;  chalk  and  marble  dust,  carbonates  of  calcium,  are  the  two 
piinci^l  minerals  employed  for  the  purpose,  and  sulphuric  or  muri- 
atic acid  is  selected  for  cheapness  and  availability.  The  application 
of  heat  is  unnecessary,  the  gas  easily  escaping  with  effervescence. 
It  should  be  passed  through  a  vessel  of  water  to  deprive  it  of  any 
soluble  impurity.  This  gas  extinguishes  flame,  does  not  support 
animal  life,  and  is  distinguished  by  rendering  lime-water  turbid  in 
consequence  of  converting  the  hydrate  of  lime  in  solution  into  the 
insoluble  carbonate.  The  specific  gravity  of  this  gas  as  compared 
with  hvdrogen  gives  its  combining  number  44,  compared  with 
atmoepberio  air  it  is  1.529  (53  per  cent,  heavier  than  the  air). 
Cold  water  dissolves  rather  more  than  an  equal  volume  of  this  gas, 
and  the  solution  sparkles  when  decanted.  The  most  important 
uses  of  carbonic  acid  to  the  manufacturing  pharmacist  are  in 
the  preparation  of  the  bicarbonates  of  sodium  and  potassium  and 
of  carbonic-acid  water,  misnamed  soda  water. 

Aqua  Acidi  Carbonid^  U.  S.  P. 

This  solution  is  directed  to  be  made  by  throwing  into  a  receiver 
nearly  filled  with  water,  a  quantity  of  carbonic  acid  gas  equal  to 
five  times  the  bulk  of  the  water ;  this  is  to  be  done  by  connecting 
the  fountain  with  a  generator  by  means  of  suitable  pipes  and  coup- 
linfics. 

The  receiver,  which  is  called  a  fountain,  is  usually  made  of  cop- 
per lined  with  tin,  of  the  capacity  of  15  gallons.  A  majority  of 
pharmacists  purchase  the  carbonic-acid  water  from  the  regular 
manufacturers,  either  owning  or  hiring  the  fountains ;  but  those 
to  whom  the  sale  of  the  article  as  a  beverage  is  a  source  of  sufficient 
profit  to  justify  the  expense  frequently  have  apparatus  for  manu- 
utcturing  it  on  the  premises. 

In  the  first  edition  of  this  work  two  of  these  were  figured,  but  as 
they  are  described  in  the  illustrated  circulars  of  the  makers,  which 
are  numerous  and  accessible  to  all  who  wish  to  acquaint  themselves 
with  their  relative  advantages  and  prices,  I  omit  them  here  and 
insert  the  following  convenient  form  of  apparatus. 

Fig.  171  represents  a  French  gasogene^  such  as  are  imported  of 
various  nzes,  from  one  quart  to  five  gallons  capacity. 

Thia  18  a  strong  glass  vessel  consisting  of  two  bulbs  joined  to- 
gether at  iheir  point  of  union  by  a  tube  of  about  half  an  inch  bore 
•iKtaoding  into  the  upper  one  to  near  the  top.  The  upper  bulb  is 
'  1  by  a  metallic  cap,  on  to  which  is  screwed  a  draught 
^  nuve,  opened  by  pressing  with  the  thumb  upon  the 
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button  at  the  upper  extremity  of  a  rod ;  attached  to  this  draught 

fiipe  ia  a  long  glaes  tube  of  small  diameter,  paBsing  through  the 
arger  tube,  occupying  the  central  apace,  to  near  the  hottom  of  the 
apparatus.  The  object  of  this  mode  of  construction  is  to  permit 
the  charging  of  water,  placed  in  the  lower  bulb,  with  gas  gene- 
rated from  carbonated  alkali  and  acid  placed  in  the  upper  oalb, 
without  contaminating  the  water  with  the  salts. 

Fig.  172  shows  a  section  of  the  upper  part,  with  the  mode  of  filling 
the  lower  bulb  with  water  hy  a  long  funnel,  e,  extending  throogE 
the  cap  and  neck  of  the  apparatus,  a,  into  the  large  tube,  /;  this 
obviously  prevents  any  portion  of  water  escaping  into  the  upper 
bulb;  the  lower  bulb  is  d&iigned  to  be  filled  in  this  way  about 
three-fourths  full  of  cold  water. 


rig.l7L 


Fig.  172. 


Fig.  173  illustrates  the  ingenious  arrangement  for  introducing 
the  bicarb,  soda  and  tartaric  acid  (one  of  which  should  be  in  crys- 
tals partially  powdered)  into  the  upper  bnlb;  a  is  a  rod  with  a  me- 
tallic cone.  A,  of  a  diameter  greater  than  the  glass  tube,  /,  and  a 
leather  washer,  c,  which  ia  thrust  into  the  tube  and  completely 
cloaea  it.  The  wide-mouth  fuimel,  c,  is  introduced  into  the  cap  and 
neck  of  the  apjiaratus,  and  the  dry  salts,  mixed,  thrown  into  it ; 
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these,  falling  over  the  cone,  i,  lod^e  in  the  upper  bulb ;  the  rod  and 
funnel  are  now  removed,  and  the  draught  pipe  screwed  on. 

By  tilting  the  apparatus  some  of  the  water  runs  through  the 
larger  tube  into  the  upper  bulb,  and  partially  dissolving  the  mixed 
powders,  sets  them  to  combining ;  a  brisk  evolution  of  carbonic 
acid  ensues,  and,  by  shakin&r,  its  absorption  by  the  water  is  facili- 
tated. By  opening  the  valve  in  the  draught  pipe,  the  charged 
water,  by  its  own  elasticity  and  the  pressure  of  the  excess  of  gas,  is 
driven  up  the  narrow  tube  and  through  the  valve,  and  escapes. 
The  object  of  the  wire  coating  is  to  protect  from  injury  in  case  of 
explosion,  a  i>urpose  it  but  imperfectly  fills. 

The  water  introduced  may  be  flavored  with  syrup,  or  it  may  be 
drawn  into  a  glass  containing  the  flavoring  ingredient.  The  ab- 
sorption of  the  gas  is  greatly  facilitated  by  the  refrigeration  of  the 
water,  and  by  frequently  shaking  in  up. 

This  apparatus  may  serve  the  purpose  of  pharmacists  who  do  not 
desire  to  dispense  carbonic-acid  water  as  a  beverage,  but  need  to 
keep  it  on  hand  for  prescription  purposes.  Qasogenes  are  chiefly 
imported  from  Paris,  and  sold  for  six  dollars  and  upwards.  The 
siphon  bottle  now  sold  by  many  manufacturers  of  mmeral  waters 
is  an  admirable  substitute  for  the  gasogenes,  enabling  pharmacists 
to  dispense  carbonic-acid  water  in  small  quantities,  pure  and  with- 
out trouble  to  themselves. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolv- 
ing saline  substances  in  making  aperient  and  ailtacid  draughts,  for 
suspending  magnesia,  for  making  solutions  of  citrate  of  potassium, 
and  occasionally  by  itself  as  a  grateful  drink  to  allay  thirst  and 
lessen  nausea.  As  a  vehicle  for  magnesia  or  saline  cathartics,  eight 
fluidonnces  are  usually  prescribed,  to  be  taken  at  once,  or  in  divided 
I*ortions  frequently  repeated.  It  parts  with  the  gas  upon  exposure, 
and  should,  therefore,  DC  used  as  soon  as  possible  after  the  cork  has 
been  drawn.  Sometimes,  when  prescribed  in  small  doses,  it  is  dis- 
pensed in  one-ounce  or  two-ounce  vials,  which  are  to  be  kept  cold 
and  securely  corked,  the  contents  of  each  being  taken  separately, 
directly  from  the  mouth  of  the  vial. 

The  chief  impurities  to  which  carbonic-acid  water  is  liable  are 
the  carbonates  of  copper  and  lead,  derived  from  the  fountain  and 
pipe  from  which  it  is  drawn.  These,  particularly  the  former,  render 
carbonic-acid  water  not  only  worthless,  but  injurious;  they  may  be 
detected  by  the  metallic  taste  they  impart  to  it,  by  the  addition  of 
ammonia,  which  gives  a  blue  tint  to  the  salts  of  copper,  and  by  the 
ferrocyanide  of  potassium,  which  gives  a  garnet-colored  precipitate, 
if  copjier  is  present.  Iodide  of  potassium  indicates  the  presence  of 
lead  by  a  yellow  i>recipitate. 

Soda-water  coolers  and  syrup  holders  are  necessary  to  all  who  dis- 
pense this  beverage.  One  of  the  forms  of  cooler  consists  of  a  coil 
of  half-inch  pipe  disposed  around  the  inside  of  a  circular- cedar  tub 
placed  under  the  counter;  the  pipe  is  terminated  by  a  small  air 
chamber,  in  which  any  excess  of  the  gas  is  allowed  to  collect,  so  as 
to  be  drawn  off  by  a  screw;  this  apj)endage  may  be  omitted  where 
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the  bore  of  the  pipe  exceeds  I  of  an  inch,  and  where  it  is  not  very 
long.  T}ie  size  of  the  tub  and  length  of  the  pipe  may  be  regulate! 
by  circumstances;  where  the  demand  for  the  water  is  constant  in 
hot  weather,  the  tub  should  hold  half  a  bushel  of  ice,  and  the  pipe 
be  at  least  fifty*  feet  in  length.  An  objection  to  this  arrangement 
is  found  in  the  fact  that  the  portion  of  the  pipe  between  the  top  of 
the  tub  and  the  end  of  the  draught  pipe  is  not  refrigerated,  and 
the  water  it  contains  and  the  first  which  passes  through  it  are 
invariably  drawn  off  first  into  the  glass  This  is  obviated  by  the 
construction  of  coolers  upon  the  counter,  which  may  or  may  not 
supersede  the  necessity  of  the  cooler  just  described. 

The  cooler  for  the  counter  may  combine  an  ornamental  vase  or 
box  and  draught  pipe  with  the  advantage  of  a  coil  surrounded  by 
ice.  Connected  with  this,  the  cooling  of  the  syrups,  also,  is  a  de- 
sideratum, and  many  years  ago  I  contrived  a  vase,  which  consists 
of  a  central,  oval  cylinder  of  galvanized  iron,  closed  at  the  lower 
end,  and  containing  a  coil  of  block-tin  pipe  thirty  feet  long,  coupled 
on  to  a  lead  pipe  communicating  with  the  copper  fountain  under- 
neath, and  is  terminated  by  a  draught  pipe  in  the  side  of  the  vase; 
this  central  cylinder  holds  about  half  a  peck  of  broken  ice ;  outside 
of  this,  and  fitting  closely  against  it,  were  eight  syrup  cans  with  a 
plate<l  faucet  at  the  base  of  each,  arranged  as  closely  as  possible  to 
admit  of  their  being  conveniently  used,  and  all  proceeding  from  the 
part  of  the  vase  facing  behind  the  counter.  This  ice  cylinder  and 
series  of  cans  formed  a  perfect  circle  with  straight  sides,  and  over 
the  hole  a  tin  casing  fitted  accurately,  having  the  proper  external 
contour  to  form  a  graceful  vase,  and  the  intervening  space  between 
this  and  the  inside  cylinders  was  occupied  by  an  air-chamber, 
which  furnished  a  non-conducting  medium  between  the  ice  and  the 
external  warmth.  In  order  to  have  the  syrup  cans  movable  for  the 
purpose  of  repairs,  the  faucets  were  all  on  a  line  corresponding  with 
the  floor  of  the  vase,  and  the  external  casing  had  scallops  cut  out 
at  its  base  corresponding  with  these  and  the  draught  pipe,  so  that 
the  whole  fitted  accurately  together,  and  could  be  taken  apart  at 
pleasure. 

This  apparatus  was  well  adapted  to  an  establishment  where  the 
sale  was  limited  or  the  supply  of  ice  smalL  It  was  of  too  little 
capacity  for  a  large  establishment,  requiring  to  be  too  frequently 
replenished  with  ice.  The  number  of  syrups  this  cooler  contained 
being  limited,  a  further  assortment  was  required  to  be  kept  in 
bottles,  or  in  a  separate  syrup  cooler. 

The  same  principle  has  since  been  carried  out  on  a  much  larger 
scale  in  coolers  of  a  great  variety  of  sizes  and  constructions,  which, 
being  well  protected  by  layere  of  non-conducting  material,  or  con- 
structed of  marble,  and  holding  a  large  quantity  of  ice,  require  re- 
plenishing only  once  or  twice  a  day  in  the  hottest  weather;  some  of 
these  have  twelve  syrup  cans  of  half  a  gallon  to  one  gallon  each, 
enough  for  a  full  assortment  of  syrups. 

The  inconvenience,  in  drawing  syrup  from  a  £etncet,  of  a  drop 
collecting  at  the  tip  of  the  pipe  aft^r  it  has  been  shut  ofi^  is  obvi- 
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ated  by  an  invention  of  Isaac  S.  Williams,  of  Philadelphia,  by 
which  a  flat  disk  of  metal  moves  with  the  lever  and  closes  the  end 
of  the  pipe  as  soon  as  the  flow  is  stopped;  by  this  contrivance  the 
intmsion  of  flies  and  ants  into  the  faucet  is  guarded  against.  An- 
other form  of  faucet  is  so  constructed  as  to  measure  the  quantity 
of  syrup,  delivering  just  enough  for  a  single  draught  each  time  it 
18  opened. 

Artificial  Mineral  Waiers. 

Some  pharmacists,  who  dispense  largely  carbonic-acid  water, 
connect  with  this  branch  of  their  business  the  following,  which 
they  draw  fix>m  separate  draught  pipes  connected  with  fountains 
in  the  cellar,  or,  as  in  the  case  of  Saratoga  water  according  to  the 
following  formulas,  they  add  the  pure  salts  and  the  pure  carbonic- 
acid  water  in  the  glass: — 


Artificial  Saratoga  Water. 


ySrL  Chloride  of  sodium 

^^  magnesium,  solution* . 
Bicarbonate  of  sodium  .... 
Solution  of  iodine  (Lu^oPs) .  .  . 
Tincture  of  chloride  of  iron  .  .  . 
Carbonic-acid  water 


i3y. 

f^ss. 
f^ss. 
Ojss. 


Filter.    Into  a  Oj  tumbler  introduce  f  3j  of  the  mixture,  fill  it  up 
with  carbonio-acid  water,  and  drink  immediately. 


Artificial  Kissingen  Water.f 
Chloride  of  potassium   .    2.20  Sulphate    of  calcium 


of  sodium 
Bromide  of  sodium   . 
Nitrate  of      " 
Chloride  of  lithium  . 

*^        of  magnesium 
Sulnbate  of 
Caroonate  of 


44.70 
.64 
.07 
.15 
2.34 
4.50 
.13 


(( 


Phosphate  of 
Carbonate  of 

'"  of  iron. 
Silicic  acid  .  .  . 
Ammonia  .  . 
Water     .    .    .    . 


3, 

.04 
8.14 
.24 
.10 
.007 
Oj 


Acidum  Boracicum.    {BoracicAcid.    H3BO3  =■  62.) 

For  medicinal  purposes  this  acid  is  prepared  from  borax.  Mits- 
cherlich  recommends  the  following  process:  Four  parts  of  borax 
are  dissolved  in  ten  parts  of  boiling  water,  and  decomposed  by  two 
Aod  a  half  parts  of  strong  muriatic  acid;  on  cooling,  nydrated  bo- 
racic  acid  separates  in  shming  scaly  crystals,  which  are  purified  by 
reciTstallization.  * 

Mmiatic  acid  is  preferable  to  sulphuric  acid  for  its  extraction, 
because  the  boracic  acid  can  be  easily  purified  from  the  former  acid 
idhering  to  it,  while  sulphuric  acid  can  only  be  entirely  expelled 
by  exposing  the  product  to  a  strong  heat,  or  by  precipitating  the 
hot  solation  with  a  sufficient  quantity  of  nitrate  of  baryta. 

The  acid  is  free  of  odor,  has  a  bitter  taste,  dissolves  in  20  parts 
of  cold  water  and  5  parts  of  alcohol.    It  reddens  litmus,  its  weak 


*  Commercial  mniiatic  acid  fiatnrated  with  magneMa. 
t  For  other  formulaB  see  Pharmaciti  for  1870,  p.  169. 
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solution  giving  a  brownish  wine  red,  and  imparts  to  curcuma 
paper  a  peculiar  brown  color.  On  boiling  the  solution  much  acid 
evaporates  with  the  aqueous  vapor;  its  alcoholic  solution  burns 
with  a  green  flame. 

Impurities  which  it  may  contain  are  detected  by  alcohol,  which 
leaves  most  of  them  behind;  sulphuretted  hydrogen,  if  metallic 
salts  are  present ;  chloride  of  barium,  if  sulphuric  acid,  and  nitrate 
of  silver,  if  muriatic  acid  is  present.  The  salts  of  boracic  acid  are 
all  soluble,  and  are  decomposed  in  solution  by  most  acids. 

Boracic  acid  is  classified  as  a  sedative;  it  is  not  much  used  in 
medicine,  except  in  combination  with  soda,  as  borax,  and  with  bi- 
tartrato  of  potassium,  which  it  renders  soluble.  (See  Potassii  et 
Boracis  Tartras.) 

Acidum  Chromicum.    {Chromic  Acid.    Crfi^  ■■  50.75.)    U.  S.  P. 

Prep. — To  100  parts,  by  measure,  of  cold  saturated  solution  of 
bichromate  of  potassium,  150  parts  of  pure  sulphuric  acid  are  added 
and  allowed  to  remain  till  cool ;  the  sulphuric  acid  unites  with  the 
potassa,  and  the  chromic  acid  crystallizes  in  deep  red  needles — very 
soluble  and  deliquescent.  It  is  a  powerful  oxidizing  and  bleaching 
agent,  and  acts  as  a  solvent  of  organic  matter.  In  medicines  its 
chief  use  is  a  caustic  application,  which,  it  is  said,  is  less  painful 
than  most  others,  and,  when  rightly  managed,  does  not  spread  be- 
yond the  prescribed  limits,  and  so  soon  as  its  corrosive  operation  is 
finished  passes  into  the  state  of  inert  pulverulent  sesquioxide; 
diluted  with  two  parts  of  water,  it  has  been  used  with  success  as 
an  injection  in  uterine  hemorrhage.  When  heated  to  a  tempera- 
ture between  356°  and  374°  it  melts  into  a  reddish-brown  liquid, 
wliich,  on  cooling,  becomes  a  red,  opaque,  brittle  mass.  If  a  few 
drops  of  alcohol  are  allowed  to  fall  on  a  small  portion  of  the  acid, 
a  vigorous  action  takes  place,  attended  with  an  increase  in  bulk, 
and  the  liquid  formed  becomes  yellowish-brown. 

Addum  Muriaticum.  (Hydrochloric  or  Chlorohydric  Acid,  HCl  =»  36.5.) 

Prepared  by  the  action  of  sulphuric  acid  and  water  on  chloride 
of  sodium  (common  salt);  bisulphate  of  sodium  and  hydrochloric 
acid  are  formed;  the  latter  gas  is  distilled  over,  the  process  being 
conducted  in  a  retort  or  flask,  connected  with  a  receiver  containing 
water,  which  absorbs  it  rapidly  in  proportion  as  it  is  refrigerated. 
A  colorless  or  slightly, yellow  transparent  liquid,  giving  off  whit^ 
aoid  fumes  on  exposure  to  the  air.  The  sp.  gr.  of  the  medicinal  acid 
in  1.10,  which  contains  31.8  per  cent,  of  real  acid. 

Rationale, — In  the  reaction  two  equivalents  of  chloride  of  so- 
dium and  one  of  sulphuric  acid  are  used,  and  the  hydrogen  of 
tho  sulphuric  acid  is  replaced  by  the  sodium  of  the  chloride  of 
jiotlium,  sulphate  of  sodium  and  hydrochloric  acid  being  the  result: 
2XnCl  -H  11,80,  =  21101 4-  Na.SO,.  Or,  an  equivalent  of  each  bein? 
used,  one-half  the  quantity  of  hydrochloric  acid  is  obtained,  and 
tho  acid  sulphate  of  sodium :  NaOl  4-  H,SO  -  HCl  4-  NaHSO,. 
thily  one-half  of  the  hydrogen  in  each  molecule  of  sulphuric  acid 
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is  here  replaced  by  sodium,  and  this,  combining  with  the  one 
equivalent  of  chlonne  of  the  chloride  of  sodium,  ^rms  one  equiva- 
lent of  muriatic  acid. 

Tests. — It  should  not  dissolve  gold  leaf,  as  shown  by  the  acid 
after  dig:e8ting  with  it  giving  no  precipitate  with  protochloride  of 
tin.  The  absence  of  metallic  and  saline  impurities  is  shown  by  its 
being  entirely  volatile,  and  yielding  no  precipitate  with  chloride 
of  barium,  hydrosulphuric  acid,  or  ammonia  in  excess. 

Reactions, — ^Muriatic  acid  may  be  recognized  by  the  evolution  of 
chlorine  on  treating  a  muriate  with  HSO^  and  MnO^;  by  the 
white  precipitate  occasioned  by  a  soluble  lead  salt  which  is  insolu- 
ble in  ammonia  and  acids  but  soluble  in  much  hot  water;  bv  the 
white  precipitate  produced  in  proto-salts  of  mercury,  whicn  are 
rendered  black  by  ammonia,  which  dissolves  very  slowly  in  boil- 
ing muriatic  or  nitric  acids,  but  readily  in  chlorine  water  and  in 
aqua  regia;  by  the  white  precipitate  with  nitrate  of  silver,  which 
acquires  a  dark,  ultimately  black  color  in  the  sunlight,  and  is  in- 
soluble in  nitric  acid,  but  readily  soluble  in  ammonia. 

Acidum  Muriaticum  IHlutum^  XJ.  S.  P. 

Take  of  Muriatic  acid 4  troyounces. 

Distilled  water A  sufficient  quantity. 

Mix  the  acid,  in  a  glass  vessel,  with  sufficient  distilled  water  to 
make  the  diluted  acid  measure  a  pint. 

The  specific  gravity  is  1.038.  fey  the  early  editions  of  the  Phar- 
macopoeia  fluid  measure  was  designated  instead  of  weight,  so  that  the 
strength  of  the  resulting  diluted  acid  was  dependent  upon  the  weight 
of  the  strong  acid  employed;  by  directing  the  weighing  of  the 
strong  acid  any  deficiency  in  its  specific  gravity  is  compensated  by 
an  increase  of  quantity,  so  that  the  resulting  diluted  acid  cannot 
vary  widely  from  the  standard.  Its  dose,  as  a  tonic,  is  from  15  to 
40  minims,  largely  diluted. 

Acidum  Hydrochloricum  Dilutuniy  Ph.  Br. 

Take  of  Hydrochloric  acid 8  fluidounces  (Imp.). 

Distilled  water A  sufficiency. 

Dilute  the  acid  with  16  ounces  of  the  water,  then  add  more 
water  so  that  at  the  temperature  of  60°  F.  it  shall  measure  26 J 
fluidounces,  or  mix  3060  grains  of  the  acid  with  sufficient  water  to 
measure  one  pint;  the  specific  gravity  of  this  is  1.052;  six  flui- 
drachms  contain  one  equivalent  of  86.5  strains  of  hydrochloric  acid, 
HCl.  Its  strength,  compared  with  the  diluted  muriatic  acid  of  the 
U.  S.  P.,  is  as  51  to  32.  Its  dose  is  from  10  to  30  minims,  largely 
diluted. 

Acidum  Nitricum,  U.  S.  P.    {Nitric  Acid.    2H,N03  +  8H,0  -  90.) 

^  Prepared  by  the  action  of  sulphuric  acid  upon  nitrate  of  potas- 
sium (saltpetre)  in  a  glass  retort,  when,  on  the  application  of  heat, 
nitric  acia  and  sulphate  of  potassium  are  formed.  The  acid,  being 
volatile,  is  distilled  over  by  the  application  of  heat.    It  is  a  color- 
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less,  transparent  liquid,  with  powerfully  acrid  odor,  and  is  exceed- 
ingly corrosive,  staining  the  SKin  yellow.  The  strongest  acid,  con- 
taining one  equivalent  of  water,  has  the  specific  gravity  1.521;  but, 
owing  to  the  presence  of  water  in  the  ingredients  used  in  ite  pre- 
paration, and  its  mixing  readily  in  all  proportions  with  water,  it 
is  usually  weaker,  and  has  it«  specific  gravity  reduced  in  proportion 
to  its  dilution.  In  the  Fharmacopoeia  of  1840  the  ofiicinal  strength 
was  1.5,  but  it  has  been  changed  in  the  more  recent  editions  to 
1.42,  as  stated  in  the  Syllabus,  the  object  being  to  adapt  it  more 
nearly  to  the  usual  strength  of  the  commercial  article,  and  to 
establish  a  standard  easily  attained.  The  portion  added  to  water 
in  making  the  diluted  acid  was  changed  to  correspond,  and  in  the 
last  edition,  by  the  substitution  of  weight  for  measurement  in 
designating  the  quantity,  greater  uniformity  was  secured. 

If  nitric  acid  of  a  higher  specific  gravity  than  1.42  be  distilled,  a 
stronger  acid  passes  over  first,  and  the  boiling  point  of  the  residue 
in  the  retort  gradually  rises  to  253°,  when  the  officinal  acid  of  1.42 
is  distilled.  An  acid  lighter  than  1.42  also  boils  at  a  lower  tem- 
perature, distilling  a  still  weaker  acid,  the  boiling  point  gradually 
rising  to  253°,  when  it  remains  stationary ;  the  officinal  acid  now 
distils,  containing  60  per  cent.  HNOj,  and  40  per  cent.  H,0. 

Rationale. — The  formation  of  nitric  acid  in  heating  equal  weights 
of  nitrate  of  potassium  and  sulphuric  acid,  is  thus  explained  in  ac- 
cordance with  the  views  of  modern  chemists. 

KNO3  +  HSO,  «  KSO,  +  HNO,. 

If  half  the  quantity  of  sulphuric  acid  is  taken,  the  neutral  sul- 
phate of  potassium,  which  is  hard  and  only  slightly  soluble,  and 
hence  difficult  to  remove  from  the  retort,  is  the  residuum.  The 
formula  would  be  as  follows : — 

2X^03  +  HSO,  =  K,SO,  +  2HK0,. 

Tests. — ^The  principal  impurities  are,  nitrous  acid,  which  is  shown 
by  a  red  color ;  sulphuric  acid,  which  may  be  detected  by  adding 
to  the  diluted  acid  a  solution  of  chloride  of  barium;  and  chlorine 
or  muriatic  acid,  which  would  occasion  a  white  precipitate  with 
nitrate  of  silver. 

Reactions. — ^Nitric  acid  is  remarkable  for  furnishing  salts  which 
are  invariably  soluble,  except  some  basic  salts,  of  which  the  officinal 
subnitrate  of  bismuth  is  an  example. 

Cyanide  of  potassium,  mixed  with  a  nitrate  and  heated  on  pla- 
tinum foil,  causes  detonation  and  ignition. 

Copper  filings,  if  mixed  with  a  nitrate,  will  cause  the  evolution 
of  red  nitrous  acid  fumes  after  the  addition  of  concentrated  sut 
phuric  acid. 

The  solution  of  a  nitrate,  to  which  concentrated  sulphuric  acid 
has  been  added,  and  afterwards  a  crystal  of  protoeulphate  of  iron, 
acquires  a  deep  brown  color  around  the  crystal,  which  disappears 
on  agitation  or  on  heating.  Added  to  morphia  or  one  of  its  salts, 
nitric  acid  strikes  a  blood-red  color,  which  changes  to  yellow ;  a 
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reaction  which  may  also  be  produced  by  heating  a  nitrate  in  a  test- 
tQl»e  with  a  drop  of  sulphnnc  acid,  and  then  adding  morphia ;  the 
same  effect  is  produced  oy  brucia  and  commercial  strychnia. 

Acidum  Nitricum  Dilutum^  U.  S.  P. 

Take  of  Nitric  acid,  three  troyounces. 

Distilled  water,  a  sufficient  quantity. 

Mix  the  acid  in  a  glass  vessel  with  sufficient  distilled  water  to 
make  the  diluted  acid  measure  a  pint. 

The  specific  gravity  of  this  is  1.068.  Dose,  15  to  40  minims, 
largely  ailuted. 

Acidum  Nitricum  JDiliUum^  Ph.  Br. 

Take  of  Nitric  acid,  six  fluidounces. 

Distilled  water,  a  sufficient  quantity. 

Dilute  the  acid  with  24  fluidounces  of  the  water,  then  add  more 
water  so  that  at  the  temprature  of  60^  F.  it  shall  measure  31  iiuid- 
ounoes  (imperial);  or  take  of  nitric  acid  2400  grains  to  sufficient 
water  to  make  a  pint. 

The  specific  gravity  of  this  acid  is  1.101.  Dose,  10  to  80  minims, 
largely  diluted. 

Nitrous  acid  (though,  correctly  speaking,  the  name  is  applied 
to  a  red-colored  MS,  having  the  composition  HNO„  formed  when- 
ever binoxide  or  nitrogen,  KO,  escapes  into  the  airj  is  commonly 
understood  in  trade  to  apply  to  fuming  red-colored  nitric  acid,  such 
ftB  passes  over  chiefly  at  the  commencement  and  close  of  the  process 
of  distilling  nitrate  of  potassium  with  sulphuric  acid,  as  above. 
This  kind  of  nitric  acia  contains  nitrous  acid  fumes,  which  the 
manufacturers  usually  separate  from  the  acid  of  commerce  by  boil- 
ing, thus  rendering  it  colorless.  The  best  and  most  distinctive 
name  for  the  article  under  consideration  is  nitroso-nitric  acid.  Its 
chief  use  to  the  apothecary  is  in  making  Hope's  camphor  mixture, 
which  is  elsewhere  spoken  of  as  having  peculiar  value  when  made 
with  this  form  of  acid.  As  the  preparation  of  nitric  and  nitroso- 
nitric  acid  may  often  be  desirable  to  the  physician  or  apothecary, 
and  as  it  is  an  easy  and  instructive  experiment  to  the  tyro,  a  de- 
scription of  the  process,  as  practised  in  a  small  way,  is  appended. 

A  retort  and  receiver,  such  as  are  figured  in  Chapter  I.,  Fig.  146, 
will  answer  the  purpose.  If  the  receiver  is  well  refrigerated,  there 
will  be  no  difficulty  in  collecting  the  acid;  no  luting  of  any  kind 
is  used.  Nitrate  of  potassium,  with  half  its  weight  of  oil  of  vitriol 
(one  equivalent  of  each),  is  now  distilled ;  at  awut  250^  the  acid 
commences  to  pass  over,  afterwards  the  heat  is  increased,  when  the 
apparatus  becomes  filled  with  red  fumes,  which  are  absorbed  by  the 
mtric  acid  in  the  receiver,  and  with  oxygen,  which  escapes ;  when 
the  acid  ceases  to  come  over,  the  process  is  completed. 

On  first  decomposing  the  nitre,  the  sulphuric  acid  unites  with 
one-half  of  the  potassium,  to  form  bisulphate  of  potassium,  which, 
above  400^,  acts  on  the  other  half  of  the  nitre,  setting  nitric  acid 
free,  which  is  decomposed  into  nitrous  acid  and  oxygen. 
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The  red  fuming  acid  should  be  put  away  for  use  in  glass- stop- 
pered bottles ;  if  the  colorless  NO3  is  preferred^  it  is  heated  or  ex- 
posed to  the  air,  to  allow  of  the  escape  of  the  nitrous  fumes. 

An  extemporaneous  process  for  the  production  of  nitrous  fumes 
in  nitric  acid  is  to  drop,  into  a  vial  containing  it,  a  few  chips  of 
some  pure  kind  of  wood ;  on  this,  part  of  the  HNO3  will  act,  pro- 
ducing oxidation  of  the  ligneous  matter,  and  liberating  red  fumes. 
This  process  is  only  sugp:ested  where  the  last  is  impracticable. 

When  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of 
water,  it  is  instantly  resolved  into  nitric  acid,  which  unites  with 
the  water,  and  binoxide  of  nitrogen  escapes  with  effervescence,  but 
this  change  does  not  occur  in  the  presence  of  nitric  acid,  for  which 
nitrous  acid  has  a  strong  affinity. 

Acidum  Nitromuriaticum^  U.  S.  P.    {Aqua  Regia.) 

Take  of  Nitric  acid,  three  troyounces.      * 
Muriatic  acid,  five  troyounces. 

Mix  them  in  a  ^lass  vessel,  and,  when  effervescence  has  ceased, 
keep  the  product  in  a  well-stoppered  bottle,  in  a  cool  place,  pro- 
tected from  the  light. 

This  forms  a  deep  yellow,  corrosive,  fuming  liquid,  containing 
chlorine  and  nitric  oxide  in  an  unknown  state  of  combination. 
The  acid  dissolves  gold,  from  the  free  chlorine  present.  It  should 
be  made  in  small  quantities  as  required,  care  being  taken,  in  dis- 
pensing it,  to  allow  the  effervescence  to  cease  before  securing  the 
stopper  in  the  bottle. 

Acidum  Nitromuriaticum  Bilutum^  U.  S.  P. 

Take  of  Nitric  acid,  a  troyounce  and  a  half. 

Muriatic  acid,  two  troyounces  and  a  half. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  acids  in  a  well-stopped  bottle  having  the  capacitv  of  a 
pint.  Shake  them  together  occasionally  during  twenty-four  hours, 
and  then  add  sufficient  distilled  water  to  make  the  diluted  acid 
measure  a  pint.  Lastly,  keep  it  in  a  cool  place,  protected  from  the 
light. 

This  diluted  acid  is  a  new  officinal  and  a  convenient  and  long- 
needed  preparation  for  the  practitioner.  The  eminent  usefulness 
of  iiitromuriatic  acid  as  a  tonic  and  stimulant  to  the  liver  makes 
it  important  that  a  preparation  of  convenient  strength  for  use 
should  be  provided  by  the  pharmacist.  The  chlorine  and  nitric 
oxide  eliminated  from  the  strong  acid  are  fully  retained  in  solution 
in  the  water  here  added  to  them.  The  dose  is  from  16  to  80  drops, 
which  should  be  administered  in  a  considerable  quantity  of  sugar 
and  water,  preferably  sucked  through  a  glass  tube  so  as  not  to  a^ct 
the  teeth. 

Acidum  Sulphuricum^  TJ.  S.  P.  {Oil  of  Vitriol^  Sulphuric  Acid^  HjSO^.) 

Made  by  burning  sulphur  and  nitrate  of  potassa  together  in 
leaden  chambers.    Sulphur,  when  burned,  forms  sulphurous  acid 
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(SO,),  which,  in  contact,  in  the  form  of  vapor,  with  nitrous  acid 
from  the  burning  nitre,  and  water,  becomes  more  highly  oxidized 
into  sulphuric  acid,  IISO^. 

It  is  an  oily-looking,  very  heavy  liquid  (sp.  gr.  1.843),  without 
color  when  pure,  having  no  odor,  but  an  intensely  acid  caustic  taste. 
It  becomes  darkened  in  color  by  contact  with  vegetable  substances, 
which  it  chars  by  abstracting  from  them  the  elements  of  water. 
When  mixed  with  water,  it  readily  combines  with.it,  disengaging 
heat ;  it«  strong  affinity  for  water  is  one  of  its  useful  properties. 
"When  lankly  diluted  with  water,  it  is  apt  to  deposit  a  white  pre- 
cipitate of  sulphate  of  lead  derived  from  the  leaden  vessel  used  in 
concentrating  it.  It  unites  with  alkalies  and  alkaline  earths,  and 
separatee  all  other  acids  more  or  less  completely  from  their  com- 
binations with  these. 

Reactions. — ^It  is  easy  to  determine  the  nature  of  this  acid,  whether 
free  or  in  combination ;  its  characteristic  reaction  is  a  white  pre- 
cipitate with  all  soluble  salts  of  barium,  which  is  insoluble  in  water, 
in  acids,  and  alkalies. 

Impurities. — Sulphate  of  lead  is  apt  to  be  present  in  sulphuric 
acid,  and  may  be  uetected  and  separated  by  dilution  with  an  e<^ual 
bulk  of  water,  which  will  separate  it  as  a  white  cloud.  Arsenic  is 
an  occasional  impurity,  which  may  be  detected  by  sulphuretted 
hydrogen,  giving  a  yellow  precipitate  when  passed  through  it. 
Arsenic,  if  present  in  sulphuric  acid,  may  be  removed  by  adding 
some  muriatic  acid,  and  heating,  when,  by  double  decomposition, 
water  and  chloride  of  arsenic  are  formed,  the  latter  readily  volatil- 
izing ;  it  is  necessary  to  evaporate  the  excess  of  water  from  the  acid 
afterwards  (Buchner's  method).  To  avoid  this,  Loewe  proposed  to 
add  chloride  of  sodium  to  the  heated  acid  gradually,  as  long  as 
arsenical  vapors  are  emitted ;  the  sulphuric  acid  will  be  contami- 
nated with  a  little  sulphate  of  soda,  which,  however,  does  not 
render  it  unfit  for  any  ordinary  purpose. 

Medical  Properties. — It  is  only  prescribed  internally  in  one  of  the 
officinal  diluted  forms  which  follow,  though  occasionally  the  strong 
acid  is  used  in  ointments.  It  is  a  powerful  tonic,  an  antiseptic, 
and  a  refri^rant,  and,  externally,  is  used  as  a  caustic,  though 
rather  unsuited  for  that  use. 

Acidum  Sulphuricwn  Dilutum^  U.  S.  P. 

Take  of  Sulphuric  acid,  two  troj-ounces. 

Distilled  water,  a  sufficient  quantity. 

Add  the  acid  gradually  to  fourteen  fluidouncee  of  distilled  water, 
and  mix  them ;  after  twenty-four  hours  filter  through  paper  and 
pass  sufficient  distilled  water  thrpugh  the  filter  to  make  tne  diluted 
acid  measure  a  pint.  The  specific  gravity  of  this  is  1.082.  The 
white  precipitate  at  first  formed,  on  mixing  with  water  (sulphate 
of  lead),  will  be  separated  on  the  filter,  leaving  the  pure  diluted 
acid.    Its  dose  is  from  15  to  40  minims,  freely  diluted. 
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Acidum  Sulphuricum  Aromaticum^  U.  S.  P.    {Elixir  of  Vitriol.) 

Take  of  Sulphuric  acid,  six  troyounces. 

Gilmer,  in  coarse  powder,  a  troyounce. 

Cinnamon,  in  coarse  powder,  a  troyounce  and  a  halfl 

Alcohol,  a  sufficient  quantity  to  make  two  pints. 

Add  the  acid  gradually  to  Oj  alcohol,  and  allow  the  liquor  to 
cool.  Mix  the  ginger  and  cinnamon,  and,  having  put  them  into  a 
percolator,  pour  alcohol  gradually  upon  them  until  a  pint  of  tinc- 
ture is  obtained.     Lastly,  mix  the  diluted  acid  and  the  tincture. 

Formerly,  the  tincture  was  made  by  treating  the  powdered  aro- 
matics  directly  with  the  mixed  alcohol  and  acid.  The  present 
process  is  an  improvement,  giving  a  clearer  and  more  elegant  tinc- 
ture, though  still  liable  to  precipitate  an  apothemelike  deposit. 
Elixir  of  vitriol  is  stronger* than  diluted  sulphuric  acid,  though  its 
dose  in  drops  is  usually  about  the  same,  the  alcoholic  liquid  giving 
smaller  drops  than  the  aqueous. 

This  preparation  is  very  extensively  used  as  a  refrigerant,  tonic, 
and  astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis, 
and  for  debility  generally.  In  making  solutions  and  pills  of  qui- 
nine, also  in  the  officinal  infusions  of  cinchona,  it  has  important 
pharmaceutical  uses. 

Acidum  Sulphurosurrij  U.  S.  P.    {Sulphuroiia  Acid.) 

Take  of  Sulphuric  acid,  eight  troyounces. 

Charcoal,  in  coarse  powder,  a  troyounce. 
Distilled  water,  thirty-six  nuidounces. 

Pour  the  acid  upon  the  charcoal,  previously  introduced  into  a 
matrass,  and  shake  them  together.  Connect  the  matrass  with  a 
washing  bottle,  and  this,  by  means  of  a  bent  glass  tube  reaching 
nearly  to  the  bottom  of  it,  jvith  a  two-necked  bottle  containing  the 
distilled  water.  To  the  other  neck  of  this  bottle  attach  another 
bent  tube,  and  let  it  dip  slightly  into  a  solution  of  carbonate  of  so- 
dium. All  the  joints  having  been  properly  luted,  apply  heat  to  the 
matrass  until  gas  ceases  to  be  evolved,  preventing  the  temperature 
of  the  distillate  from  rising,  by  means  of  cold  water  applieni  to  the 
bottle  containing  it.  Lastly,  pour  the  sulphurous  acid  into  half- 
pint  bottles,  which  must  be  well-stopped,  and  kept  in  a  cool  place. 

When  sulphuric  acid,  H^O^,  is  heated  in  contact  with  certain 
oxidizable  substances,  among  which  is  common  charcoal,  it  parts 
with  one  equivalent  of  oxygen,  and  is  converted  into  sulphurous 
acid,  SO3;  this  is,a  gas  very  soluble  in  water,  and  by  passing  it  into 
a  vessel  containing  water  it  is  absorbed,  and  constitutes  the  liquid 
acid.  The  intervention  of  a  wash-bottle  containing  water  and  of 
an  additional  bottle  of  carbonate  of  sodium  is  to  remove  any  por- 
tions of  sulphuric  and  carbonic  acids,  the  latter  a  product  of  the 
oxidation  of  the  carbon.  This  is  a  new  preparation  in  the  Phar^ 
macopceia  ;  it  is  adapted  to  the  treatment  of  certain  skin  diseases, 
but  practitioners  have  as  yet  but  little  familiarity  with  its  uses. 
It  is  a  powerful  antiseptic  and  bleaching  agent,  and  the  gas,  when 
liberated,  is  corrosive  and  suffocating. 

It  is  a  colorless  liquid,  having  the  odor  of  burning  sulphur,  and 
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a  Bulphurous,  soar,  and  somewhat  astringent  taste.  Its  specific 
gravity  is  about  1.035.  When  saturated  with  ammonia,  and  then 
treatea  with  an  excess  of  chloride  of  barium,  it  should  aii'ord  a  clear 
or  nearly  clear  solution  on  the  addition  of  muriatic  acid  in  excess. 

Acidum  Phosphoricum  Glaciale^  U.  S.  P.    {Phosphoric  Acid.    HjPO^.) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime), 
by  decomposing  them  with  sulphuric  acid,  by  which  process  a 
80{)erpboephate  of  lime  is  produced  (the  article  used  as  a  basis  for 
the  manure  known  by  that  name).  The  superphosphate  is  neu- 
tralized by  carbonate  of  ammonium,  which  generates  j)hosphate  of 
ammooium  in  solution  with  precipitation  of  phosphate  of  calcium. 
By  calcining  phosphate  of  ammonium  at  a  red  heat,  the  volatile 
infi^redient  is  expelled,  and  the  solid  HjPO^  remains  combined  with 
1,  2,  or  3  equivalents  of  water,  or  is  a  mixture  of  the  tri-,  the  bi-, 
and  the  monobasic  acid;  the  amount  of  water  being  dependent  on 
the  temperature. 

This  acid  hence  exists  in  three  allotropic  modifications:  1,  the 
ordinary  tribasic,  which  is  capable  of  uniting  with  three  equivalents 
of  a  metallic  oxide,  and  precipitating  silver  salts  yellow;  2,  pyro- 
phoephoric  acid,  prepared  by  calcination  of  a  phosphate,  which 
unites  with  but  2  equivalents  of  a  base,  and  precipitates  silver  salts 
white;  8,  meta-phosphoric  acid,  obtained  by  burning  phosphorus  in 
oxygen  or  atmospheric  air;  this  unites  with  only  one  equivalent  of 
a  base,  precipitates  silver  salts  white,  and  has  the  property  of  co- 
agulating albumen.  To  convert  the  two  lower  hydrates  into  the 
tnbasic  acid.  Prof.  Maisch  recommends  the  use  of  nitric  acid,  as  in 
the  formula  for  the  diluted  acid.  He  finds  that  of  three  specimens 
examined,  the  percentage  of  anhydrous  HjPO^  was  respectively 
70.2,  77.19,  and  88.48  per  cent. 

To  obtain  glacial  phosphoric  acid  pure,  the  fusion  must  take 
place  at  a  considerable  elevation  of  temperature  in  a  platinum 
Tenel;  vessels  of  clay,  porcelain,  and  glass,  which  are  generally 
employed  by  large  manufacturers,  are  objectionable  for  this  pur- 
pose, as  the  resulting  acid  is  more  or  less  contaminated  with  lime, 
magnesia,  and  silicic  acid,  which  render  the  crystals  slow  of  solu- 
tion, £ven  silver  vessels  are  corroded  by  the  melted  acid.  Two 
specimens  taken  from  the  same  jar,  of  Merck's  manufacture,  were 
fonnd  by  Prof.  Maisch  (see  American  Journal  of  Pharmacy^  1860, 
p.  198)  to  be  contaminated  in  the  one  case  with  .794  per  cent.,  and 
m  another  with  .818  per  cent.,  of  these  impurities. 

As  far  as  I  am  acquainted  with  the  source  of  the  phosphoric  acid 
in  the  American  market,  it  is  all  of  the  manufacture  of  Merck,  of 
Darmstadt,  although  it  is  also  made  by  Morson  k  Son,  of  London,. 
and  by  several  ot&er  manufacturers  on  the  Continent  of  Europe, 
who  exhibited  specimens  at  the  Industrial  exhibition  in  London. 
It  is  in  transparent,  glossy  looking,  solid  and  very  hard,  though 
aligbtly  deliquescent,  masses,  of  an  intensely  sour  taste,  without 
odor,  and  freely,  though  somewhat  slowly,  soluble  in  water  and 
•kohol,  dissolving  with  a  characteristic  crackling  sound. 
11 
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"Its  aqueous  solution  is  not  precipitated  by  hydrosulphuric  acid, 
and  no  precipitate  takes  place  after  the  liquid  Las  stood  for  forty- 
eight  hours.  Chloride  of  barium  causes  a  white  precipitate,  which 
is  readily  dissolved  by  an  excess  of  the  acid.  Ammonia  in  excess 
produces  but  a  slight  turbiduess,  and  caustic  potassa  in  excess 
evolves  no  ammonia." 

There  are  many  curious  properties  of  phosphoric  acid  compounds 
w^hich  show  them  to  occupy  an  intermediate  place  among  chemical 
agents,  between  mineral  and  organic  bodies,  to  possess  most  unusual 
polymeric  properties,  and  a  pliancy  of  constitution  which,  to  use 
the  language  of  Graham,  "peculiarly  adapts  the  phosphoric  above 
all  other  mineral  dcids  to  the  wants  of  the  animal  economy." 

Acidum  Phosphoricum  Dilutum^  U.  S.  P.    {Diluted  Phosphoric  Acid.) 

Take  of  Phosphorus,  three  hundred  and  sixty  grains. 

Nitric  acid,  five  troyounces,  or  a  sufficient  quantity. 
Distilled  water,  a  sufficient  quantity. 

Mix  five  troyounces  of  nitric  acid  with  half  a  pint  of  distilled 
water,  in  a  porcelain  capsule,  of  the  capacity  of  two  pints.  Add 
the  phosphorus,  and  invert  over  it  a  glass  funnel  of  such  dimen- 
sions that  its  rim  may  rest  on  the  inside  of  the  capsule,  near  the 
surface  of  the  liquid.  Place  the  capsule  on  a  sand-bath,  and  apply 
a  moderate  heat  until  the  phosphorus  is  dissolved  and  red  vapors 
cease  to  arise.  If  the  reaction  become  too  violent,  add  a  little  dis- 
tilled water;  and  if  the  red  vapors  cease  to  be  evolved  before  the 
phosphorus  is  all  dissolved,  gradually  add  nitric  acid,  diluted  to  the 
same  extent  as  before  with  distilled  water,  until  the  solution  is 
effected.  Then,  removing  the  funnel,  continue  the  heat  until  the 
excess  of  nitric  acid  is  driven  off,  and  a  syrupy  liquid,  free  from 
odor  and  weighing  two  ounces,  remains.  Lastly,  mix  this,  when 
cold,  with  sufficient  distilled  water  to  make  it  measure  twenty 
fluidounces,  and  filter  through  paper. 

Diluted  phosphoric  acid  may  also  be  prepared  by  dissolvins:  a 
troyounce  of  glacial  phosphoric  acid  in  three  fluidounces  of  distilled 
water,  addinoj  to  the  solution  fortv  grains  of  nitric  acid,  boiling  it 
until  reduced  to  a  syrupy  liquid,  tree  from  the  odor  of  nitric  acid, 
and  then  adding  sufficient  distilled  water  to  make  the  diluted  acid 
measure  twelve  fluidounces  and  a  half. 

The  first  of  these  processes  is  too  inconvenient  to  be  generally 
followed  by  pharmacists  who  have  ready  access  to  the  glacial  acid. 
It  is  founded  on  the  well-known  power  of  nitric  acid  to  part  with 
two  equivalents  of  its  oxygen  by  contact  with  substances  having  a 
strong  affinity  for  that  element.  Of  these,  phosphorus  is  a  remark- 
able instance,  and  unless  precautions  are  taken  to  check  the  reac- 
tion, as  in  the  formula,  it  is  accompanied  by  violent  explosion,  with 
danger  of  the  ingredients  being  thrown  out  of  the  vessel;  the  use 
of  an  inverted  funnel  to  prevent  this  is  an  admirable  expedient. 

The  second  process,  founded  on  the  experiments  of  Prof.  Maisch, 
on  the  conversion  of  the  monohydrated  into  common  or  tribasic 
acid,  contains  a  modification  of  the  process  given  in  the  last  edition 
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of  this  work,  by  the  introduction  of  nitric  acid,  which  is  afterwards 
driven  off  by  boiling;  the  resulting  acid  is  then  of  the  kind  that 
unites  with  three  equivalents  of  a  base,  and  precipitates  the  salts  of 
silver  yellow. 

It  is  a  colorless  liquid  without  odor,  of  an  agreeable  acid  taste,  sp. 
er.  1.056.  It  is  used  in  the  dose  prescribed  in  tne  Syllabus  as  a  tonic. 
It  is  employed  in  the  preparation  of  the  phosphatic  lozenges  and  of 
the  syrope  of  phosphate  of  lime  and  other  prepiirations  of  the  kind. 

The  vapors  of  boiling  diluted  phosphoric  acid  are  without  action 
on  litmus-paper;  the  acid  is  not  rendered  turbid  by  alcohol,  and  no 
precipitate  is  occasioned  by  the  dilute  solution  of  a  barium  salt, 
which  remains  not  entirely  dissolved  in  an  excess  of  phosphoric 
acid,  nor  is  it  soluble  in  nitric  and  muriatic  acids,  but  freely  in 
muriate  of  ammonium.  Arsenic  is  sometimes  present,  either  from 
the  phosphorus  or  the  sulphuric  acid  employed,  and  it  is  then  in 
the  state  of  arsenic  acid;  to  detect  it,  the  acid  is  first  mixed  with 
sulphurous  acid  and  heated  to  expel  the  excess  added,  after  v^hich 
the  addition  of  sulphuretted  hydrogen  causes  a  yellow  precipitate. 
Solution  of  sulphate  of  calcium  produces  a  white  precipitate  soluble 
in  acids.  Magnesium  salts  in  the  presence  of  free  ammonia  cause 
a  white  precipitate  insoluble  in  ammonia  and  ammonia  salts,  but 
dissolying  in  acids. 

A  solution  of  a  phosphate  acidulated  with  muriatic  acid  pro- 
duces with  a  drop  or  two  of  sesquichloride  of  iron,  and  the  subse- 
quent addition  of  acetate  of  potassium,  a  gelatinous,  white  precipi- 
tate of  phosphate  of  sesquioxide  of  iron. 

Acidum  Hydriodicum  Dilutum.    HI  +  Aq. 

Take  of  Iodine,  in  fine  powder,  a  troyounce. 
Distilled  water,  a  sufficient  quantity. 

Mix  thirty  grains  of  iodine  with  five  fluidounces  of  distilled 
water  in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a 
pint,  and  pass  into  the  mixture  hydrosulphuric  acid  gas  until  the 
color  of  the  iodine  entirely  disappears,  and  a  turbid  liquid  remains. 
Detach  the  bottle  from  the  apparatus  employed  for  introducing  the 
gas,  and  gradually  add  the  remainder  of  the  iodine,  stirring  at  the 
same  time.  Then  reattach  the  bottle,  and  again  pass  the  gas  until 
the  liquid  becomes  colorless.  Decant  the  liquid  into  a  small  ma- 
trftBS«  which  it  is  nearly  sufficient  to  fill,  boil  it  until  it  ceases  to 
emit  the  odor  of  hydrosulphuric  acid,  and  filter  through  paper. 
Then  pass  sufficient  distilled  water  through  the  filter  to  bring  the 
filtered  liquid  to  the  measure  of  six  fluidounces.  Lastly,  keep  the 
liquid  in  a  well-stopped  bottle. 

The  hydrosulphuric  acid  gas  required  in  this  process  may  be 
obtained  by  mixing,  in  a  suitable  apparatus,  a  troyounce  and  a  naif 
of  sulphuret  of  iron,  two  troyounces  of  sulphuric  acid,  and  six 
fluidounces  of  water. 

The  rationaU  of  the  process  is  this:  the  sulphydric  acid,  the  for- 
mula of  which  is  H^S,  reacts  upon  21,  forming  2III  and  free  sulphur, 
which  separates  upon  the  filter. 

It  18  oonsidered  to  possess  the  medicinal  properties  of  free  iodine 
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without  its  local  irritating  effects  if  diluted  with  water;  it  has 
been  given  in  doses  commencing  with  a  few  drops,  gradually  in- 
creasing, two  or  three  times  a  day.  It  is  a  good  solvent  for  iodine. 
Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently 
prepared,  and  having  the  specific  gravity  of  1.112.  It  is  wholly 
volatilized  by  heat,  and  is  decomposed  by  nitric  and  sulphuric 
acids,  with  the  liberation  of  iodine.  When  kept  in  contact  with 
the  air,  it  gradually  becomes  brown,  and  acquires  an  iodine  odor. 

Acidum  Hydrobromicum,    IIBr. 

This  acid  may  be  readily  obtained  by  decomposing  bromide  of 
potassium  with  a  concentrated  solution  of  phosphoric  acid ;  it  is  also 
a  secondary  product  in  the  preparation  of  monobromated  camphor. 

Acidum  Hydrosulphuricum^  Sydrothionicum.  HS. — Sulphuretted 
hydrogen  occurs  naturally  in  the  so-called  sulphur  springs,  many  of 
which  have  a  high  reputation  as  remedial  agents.  The  White 
Sulphur  Springs,  in  Virginia,  and  the  far-famed  Aix  la  Chapelle, 
Warmbrun,  and  Baden  Springs,  in  Germany,  and  the  springs  at 
Harrowgate,  in  England,  Moffat,  in  Scotland,  Bareges,  Cauterets, 
in  France,  and  many  others,  owe  their  celebrity,  in  part,  to  sulphu- 
retted hydrogen.  These  springs  never  contain  it  alone  to  the  ex- 
clusion of  other  gases;  nitrogen,  oxygen,  carburetted  hydrogen, 
and  carbonic  acid  are  often  found  in  the  same  waters. 

This  acid  is  prepared  artificially  by  mixing  an  ounce  and  a  half 
of  black  sulphuret  of  iron  with  two  ounces  of  sulphuric  acid,  and 
six  of  water,  in  a  flask,  and  conducting  the  ^as  through  a  glass 
tube  and  wash  bottle  into  water*  The  iron,  bemg  oxidized  by  the 
oxygen  of  the  water,  liberates  the  hydrogen,  which,  in  its  nascent 
state,  combines  with  the  nascent  sulphur  to  form  this  gaseous  acid, 
which,  after  being  washed  by  passing  it  through  a  little  water,  is 
conducted  into  distilled  water.  Kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like 
rotten  eggs,  and  when  inhaled  acts  as  a  poison. 

In  contact  with  air,  it  is  decomposed,  hydrogen  being  oxidized 
to  water,  and  sulphur  precipitated.  Hydrosulpnuric  or  sulphydric 
acid  precipitates  a  large  class  of  metallic  salts,  and  is,  on  that  ac- 
count, very  much  used  as  a  test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid  if  no  precipitate  occurs  with  chloride 
of  barium,  and  of  muriatic  acid  if  the  filtrate  from  the  precipitate 
with  nitrate  of  copper  occasions  no  precipitate  with  nitrate  of  silver. 

The  natural  sulphur  waters  are  much  used  in  rheumatic  and 
cutaneous  diseases;  externally  as  baths,  and  also  freely  in  large 
draughts. 

The  aqueous  solution  of  this  acid  is  not,  I  believe,  prescribed  as 
a  medicine. 

Acidum  JBypophosphorosum.    HjPOg. 

Hypophosphorous  acid  is  a  compound  of  phosphorus  and  oxycen, 
one  equivalent  of  each,  PO.  It  requires,  however,  not  less  than 
three  equivalents  of  water  to  form  the  liquid  acid,  and  of  these. 
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two  equivalents  enter  into  its  salts,  one  only  being  replaced  by  bases. 

When  heated,  these  salts  emit  phosphuretted  hydrogen,  a  peeuliur 

eelf-infiammable  gas  (fire>damp),  of  an  odor  reminding  some  of 

garlic.     They  are  permanent  in  the  air,  but  in  solution,  by  heat, 

are  liable  to  absorb  oxygen;  they  are  all  soluble  in  water,  and  a 

few  are  crystalline.    Several  processes  have  been  used  to  produce 

these  salts.     Rose  recommends  boiling  phosphorus  in  a  solution  of 

caustic  baryta  till  all  the  phosphorus  disappears,  and  the  vapors 

have  no  longer  the  garlic  odor.    Lime  is  found  to  answer  the  same 

purpose,  and  is  commonly  used.     Ilypophosphite  of  lime  is  perhaps 

the  most  important  of  these  salts;  by  oxidation  in  the  animal 

economy,  it  is  probably  converted  into  readily  assimilable  nascent 

phosphate  of  calcium,  and  by  decomposition  it  furnishes  the  other 

salts  of  this  acid  and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free 

state,  but  it  is  highly  probable  that  it  may  come  into  use.     Any 

claims  which  phosphoric  acid  may  possess  as  an  agent  to  supply  the 

waste  of  phosphorus  and  phosphates  in  the  human  economy,  must 

be  more  than  equalled  b^  this  acid.     Hypophosphite  of  barium  is 

the  salt  which  is  most  eligible  for  the  preparation  of  this  acid,  but 

it  is  convenient  to  prepare  it  from  the  calcium  salt,  viz.: — 

Take  of  Hypophosphite  of  calcium    .    .    480  grains. 

Crystallized  oxalic  acid    .    .     .    350  grains,  or  sufficient. 
Distilled  water 9  duidounces. 

Dissolve  the  hypophosphite  of  lime  in  six  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions, 
ponr  the  mixture  on  a  white  paper  filter,  and  when  the  liquid  has 
passed,  add  distilled  water  carefully  till  it  measures  ten  fluid- 
ounces,  and  evaporate  this  to  eight  and  a  half  fluidounces. 

The  solution  thus  prepared  contains  about  ten  per  cent,  of  terhy- 
drated  hj'pophosphorous  acid  (II^O  4-  2IIjO,PO),  a  teaspoonful  rep- 
resenting six  grains  of  the  acid,  which  contains  two  and  a  quarter 
erains  of  phospliorus.  The  dose  of  this  acid  solution  would  vary 
from  ten  minims  to  a  teaspoonful. 

Acidum  Chlorohydrocyanmim. — If  fulminating  silver  is  decom- 
posed by  muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocy- 
anic acid  evolved,  and  the  liquid  contains  chlorohydrocyanic  acid — 

2AgO,C^O  +  7HC1  -  2AgCl  +  HC^  +  4H0  +  C^H^Xl^ 

It  was  discovered  by  Liebig. 

It  has  been  employed  by  Drs.  Tumbull  and  Turner  in  paralytic 
and  torpid  diseases  of  the  eye  and  the  ear,  by  exposing  the  diseased 
parts  for  half  a  minute  to  the  vapors  of  one  drachm  of  the  acid 
contained  in  a  sponee  in  a  proper  vial.  It  acts  as  a  stimulant,  pro- 
ducing a  slight  irritation  and  sensation  of  heat,  and  dilates  the 
pupils  less  than  hydrocyanic  acid. 

Acidum  Sulphohydrocyanicum^  Bhodanicnm. — It  has  been  found 
in  the  seed  of  mustard  and  other  cruciferse,  and  in  the  saliva  of 
ammals;  but  it  is  uncertain  whether  pre-existing  or  the  result  of  a 
dMompoeitioo  by  reagents.    To  prepare  it,  {K)wdered  anhydrous 
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ferrocyanuret  of  potassium  is  fused  with  flowers  of  sulphur  at  a 
moderate  heat,  dissolved  in  water,  some  oxide  of  iron  precipitated 
by  potassa,  the  filtrate  evaporated,  and  the  concentrated  solution 
distilled  with  phosphoric  acid. 

It  is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated, 
is  readily  decomposed  on  keeping,  but  keeps  unaltered  for  a  con- 
siderable time  in  a  diluted  state.  Its  characteristic  property  is  to 
impart  a  blood-red  color  to  all  neutral  persalts  of  iron,  and  to  as- 
sume the  same  color  in  contact  with  paper,  cork,  and  other  organic 
bodies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turnbull  in  diseases  of  the  eye,  in  a 
manner  similar  to  chlorohydrocyanic  acid. 


CHAPTER   IV, 

THE  ALKALIES  AND  THEIR  SALTS. 

Alkalies  are  electro-positive  bodies ;  they  may  be  divided  into 
inorganic  alkalies,  which  are  oxides  of  peculiar,  light,  and  very 
combustible  metals,  and  organic  alkalies  or  alkaloids.  Ammonia 
forms  a  connecting  link  between  these,  and  may  be  classed  with 
either,  though  most  conveniently  with  the  former.  The  four  alka- 
lies used  in  medicine,  and  to  be  presented  in  the  present  chapter, 
are,  potassa,  soda,  lithia,  and  ammonia.  They  possess  in  common 
the  property  of  turning  vegetable  reds  to  green  or  blue,  and  the 
vellow  color  of  turmeric,  and  some  other  vegetable  yellows,  to 
brown.  They  neutralize  acids,  deprive  them  more  or  less  of  acidity, 
and  form  with  them  salts  which  are  sometimes  acid,  sometimes 
alkaline,  and  sometimes  neutral,  according  to  the  proportions  and 
relative  strengths  of  the  acids  employed. 

The  laws  which  govern  the  formation  of  salts  have  been  very 
thoroughly  studied,  and  are  fully  laid  down  in  works  on  chemistry; 
a  knowledge  of  these,  in  connection  with  the  system  of  nomencla- 
ture founded  on  them,  is  in  the  highest  degree  important,  whether 
to  the  practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  reference  to  the  laws 
of  combination  as  the  pharmaceutical  history  of  some  of  the  lead- 
ing chemicals  will  necessarily  bring  into  view.  The  oflSicinal  names 
are  partly  chemical  and  partly  empirical,  being,  as  more  fully  ex- 
plained in  the  chapter  on  the  FharmacopoBia  and  its  Nomenclature, 
framed  with  a  view  to  distinctness  and  adaptation  to  the  purpose, 
rather  than  to  chemical  accuracy  or  elegance. 

In  chemical  works,  the  classification  of  these  is  in  accordaooe 
with  their  chemical  relations  and  aflinities,  while  in  treatises  on 
materia  medica,  they  are  arranged  according  to  their  tbefwieiitieal 
prof)ertie8.    In  a  pharmaceutical  work  like  t* 
well,  perhaps,  to  present  yet  a  difteront 
them  into  view  with  reference  to  the 
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niCHles  of  preparatiou.  The  following  arrangement  is  adopted  in 
thi8  chapter.  The  alkaline  salts  are  classified  into  syllabi,  and 
treated  in  the  same  rotation  in  the  text. 

Group  Ist. — Alkaline  Salts  prepared  from  natural  mineral  deposits. 
'*       2d. — SaltSj  starting  with  v:ood  ashes. 
3d. — SaliSy  starting  with  common  salt. 
4th. — Salts^  starting  with  crude  tartar. 
5tu. — Preparations  of  ammonia. 

Potassa,  soda,  lithia,  and  ammonia,  in  their  caustic  condition  (or 
combined  with  carbonic  acid,  which  rather  modifies  than  changes 
tbeir.medicinal  properties),  are  used  in  medicine  chiefly  for  neutral- 
izing excess  of  acius  existing  in  the  secretions.  In  the  case  of 
ammonia,  this  use  is  combined  with  a  powerful  arterial  stimulant 
pro|)ertv,  adapting  it  to  low  forms  of  disease.  The  salts  formed  by 
these  alkalies  with  the  acids  vary  in  their  therapeutical  properties. 
Some  have  a  s[iecial  tendency  to  the  skin,  sopne  to  the  kidneys, 
ftome  to  the  bowels,  etc.  Their  physical  properties  are  no  less  va- 
rious; although  they  are  mostly  crystalline,  some  assume  a  pulver- 
ulent or  amorphous  form.  The  salts  of  potassium  ai'e  generally  dis- 
posed to  deliquesce  or  become  damp,  while  those  of  sodium  eflBoresce, 
or  lose  their  water  of  crystallization,  falling  into  powder.  Those 
of  ammonium,  by  decomposition,  liberate  their  volatile  and  alkaline 
base,  known  by  its  pungency  and  by  the  production  of  a  white 
cloud  when  bn>ught  in  contact  with  vapor  of  muriatic  acid. 

The  class  of  salts  formed  by  muriatic  acid  with  the  alkalies  and 
earths  have  been  found  to  be  compounds  of  chlorine  with  the 
metallic  radicals  of  these,  and  might  be  considered  with  the  so- 
called  hydriodates  (iodides)  among  the  halogen  compounds,  but  are 
usually  classed  with  the  oxysalts. 

The  oxysalts  of  the  alkalies  are  nearly  all  soluble.  The  bitar- 
trates  of  potassium  and  ammonium,  and  the  antimoniate  of  sodium, 
which  occur  as  white  crystalline  precipitates,  constitute  exceptions, 
and  in  their  production  furnish  tests  for  potassa  and  soda  respec- 
tively. The  great  solubility  of  the  alkalies  and  their  compounds 
oonstitutes  a  prominent  distinction  between  them  and  the  earths, 
to  be  presented  in  another  chapter. 

Most  alkalies,  both  organic  and  inorganic,  may  be  detected  by 
forming  with  bichloride  of  platinum,  especially  in  the  presence  of 
free  mariatic  acid,  yellow  crystalline  double  chlorides  of  platinum 
aud  the  alkali,  which,  with  the  exception  of  soda  and  a  few  organic 
alkalies,  are  precipitated  from  a  concentrated  solution,  by  alcoliol. 

If  a  potassium  salt  is  heated  in  the  blowpipe  flame,  the  outer 
flame  is  colored  violet ;  the  same  color  is  produced  on  igniting  alco- 
hol mixed  with  a  salt ;  in  both  cases  soda  ought  not  to  be  present, 
as  the  color  is  obscured  by  it.  Soda  imparts  an  intensely  yellow 
odor  to  flame. 

It  will  be  noticed  that  the  names  of  the  alkaline  salts  are  changed 

*^  tfirmination  of  their  basic  constituents.    This  is  in  acconlance 

'  ^^menclatore  adopted  by  the  U.  S.  Pharmacopoeia^  as  no- 
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The  Alkalies  and  their  Salts. 
Group  1. — Alkaline  Salts — Prepared  from  Natural  Mineral  Deposits. 

• 

PotaMii  nitras,  KNO^.     From  incrustations  on  the  soil  in  India  and  elsewhere. 

SalynmelU^  KNO^.     Fused  with  a  little  sulphar,  and  containing  a  trace  of  sulphate. 

Potatii  chromas^  j^CrO..  From  chrome  iron  ore  and  nitrate  of  potassium  by  fusion,  etc. 

Potassii  bichromas,  K^OrO^.CrO^.     From  chromate  by  an  acid. 

Pii>tasau  bigiUpkatf  KHbO^.    The  residuum  of  the  process  for  nitric  acid. 

Potassii  sulphas,  K^O..    By  adding  KO  to  the  residuum  of  the  process  for  nitric  acid. 

Sodii  borat,  2NaBO„2HBO,.9H,0.    Found  native  in  Thibet,  and  purified. 

Sodii  nitrms^  NaNO*.     Found  natiTe  In  desert  in  Peru. 

Sodii  tumffttas^  NaWO^.     From  natiye  tungstate  of  calcium. 

S^l  de  Vieky^  Na^CO^.     By  separating  Vichy  spring  water. 

Liikia,  LiO.     Existing  in  several  minerals  and  mineral  waters. 

Lithii  carbonas,  LiCO,.    Precipitated  by  oarb.  ammonium  f^om  the  chloride. 

Potassii  Nitras.    {Nitre.    KNOy) 

Nitre^  or  Saltpetre^  is  imported  from  the  East  Indies,  where  it  is 
extracted  from  the  soil  by  mixing  them  with  a  little  wood-ashes, 
lixiviating  with  water,  and  crystallizing.  It  is  refined  in  this 
country  by  recrystallization,  and  then  exists  in  large  six-sided. 
Dearly  colorless  prisms,  anhydrous,  soluble  in  four  parts  of  cold 
water,  and  with  a  cooling,  rather  sharp  taste. 

Among  the  uses  of  nitrate  of  potassium  in  pharmacy,  are  the 
preparation  of  nitric  acid,  of  spirit  of  nitric  ether,  and  of  collodion. 
Owing  to  the  immense  consumption  of  it  in  a  pure  form  by  the 
manufacturers  of  gunpowder,  they  are  resorted  to  for  procurinej  the 
beBt  qualities  for  medicinal  use.  Dupont,  near  Wilmington,  I)ela- 
ware,  furnishes  a  fine  article  both  in  cr^^stals  and  in  the  form  of  a 
granalar  powder.  It  is  one  of  the  most  popular  of  the  refrigerant, 
ainretic,  and  sedative  medicines.  Dose,  gr.  v  to  9j.  In  over- 
doaes  it  acts  as  a  corrosive  poison. 

Test. — Much  of  the  saltpetre  of  commerce  is  adulterated  with 
nitrate  of  sodium  and  chloride  of  sodium  (common  salt).  In  the 
absence  of  these,  100  grains  of  the  dry  salt,  treated  with  60  grains 
of  sulphuric  acid,  ana  the  whole  ignited  in  a  crucible  till  it  ceases 
to  lose  weight,  yield  86  grains  of  sulphate  of  potassium.  The 
presence  of  chlorides  may  be  shown  by  treating  a  weak  solution 
with  a  few  drops  of  solution  of  nitrate  oi  silver,  which  would  throw 
down  a  white  insoluble  precipitate  of  chloride  of  silver. 

Sal  Pnmelle. — This  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties 
of  the  nitrate.  From  the  use  of  sulphur  in  its  fusion,  it  often  con- 
tains sulphate  of  potassium.  It  is  used  to  dissolve  in  the  mouth  in 
affections  of  the  throat. 

Sodii  Nitras.    (Cubic  Nitre.    Na,K'03.) 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it 
forms  beds  of  vast  extent.  The  natural  deposits  contain  chlorides 
tnd  sulphates  of  sodium,  and  other  bases  in  variable  proportions. 
The  native  salt,  therefore,  requires  to  be  purified  by  recrystalliza- 
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tion  from  twice  its  weight  of  boiling  water,  when  it  is  generally 
sufficiently  pure  for  medicinal  purposes.  It  is  used  in  the  manu- 
facture of  sulphuric  and  nitric  acids,  and  of  manures.  In  a  state 
of  purity,  suitable  for  use  in  medicine,  it  may  be  made  by  neutral- 
izing carbonate  of  sodium  with  nitric  acid,  evaporating,  and  crys- 
tallizing. It  has  been  highly  recommended  in  dysentery  in  a  dose 
of  from  half  an  ounce  to  an  ounce  in  a  day,  in  mucilage. 

It  crystallizes  in  rhombohedrons,  detonates  less  violently  than  salt- 
petre upon  burning  charcoal,  when  it  shows  a  yellow  name.  Its 
solution  in  distilled  water  is  not  disturbed  by  any  reagent,  except 
those  few  precipitating  the  soda ;  chlorides  are  detected  as  above. 

Potassii  Chromas.    K„CrO^. 

This  salt  is  obtained  in  large  manufactories  as  a  preliminary  step 
to  the  preparation  of  the  bichromate,  by  melting  powdered  chrome 
iron  ore  (FeO,Crj03)  with  saltpetre,  dissolving  it  out  with  water, 
evaporating,  and  crystallizing.  For  pharmaceutical  use  it  may  be 
conveniently  made  by  adding  carbonate  of  potassium  to  a  solution 
of  the  bichromate  until  it  has  acquired  a  slight  alkaline  reaction. 
It  occurs  in  lemon-yellow  prisms  of  a  bitter,  almost  styptic  taste, 
requiring  little  more  than  two  parts  of  water  at  60°  for  its  solution, 
w^hich  has  an  alkaline  reaction;  it  is  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative,  and  emetic ;  the  dose  is 
one-eighth  of  a  gram  every  two  or  three  hours ;  or  from  2  to  4  grs. 
as  an  emetic.  It  is  used  in  the  preparation  of  a  cheap  writing  fluid 
with  extract  of  logwood. 

Potassii  Bichromas.    K,,CrO^,Cr03. 

This  salt  is  prepared  from  chromate  of  potassium,  by  adding  to 
a  solution  of  the  latter  sulphuric  acid,  which  abstracts  an  equiva- 
lent of  the  base  from  two  of  the  chromate,  and  leaves  one  equiva- 
lent of  the  bichromate  in  solution.  As  obtained  in  commerce  it  is 
sufficiently  pure  for  medicinal  purposes ;  it  crystallizes  in  prisms, 
which  are  isomorphous  with  the  anhydrous  bisulphate  of  potas- 
sium, but  the  latter,  owing  to  its  greater  solubility  in  water,  can 
be  easily  removed  by  recrystallization  if  present.  Bichromate  of 
potassium  has  an  orange-red  color  and  a  cooling,  bitter,  metallic 
taste;  it  is  soluble  in  10  parts  of  water  at  ordinary  temperature, 
but  is  insoluble  in  alcohol. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  J^ 
to  j'y  grain,  repeated  two  or  three  times  daily.  In  larger  doses, 
f  to  1  grain,  it  acts  as  an  emetic,  but  its  use  is  dangerous  on  account 
of  its  irritating  poisonous  properties.  It  has  been  externally  em- 
ployed as  a  caustic  and  irritant  in  the  form  of  a  concentrated  solu- 
tion, and  in  powder.  In  pharmacy  it  is  employed  as  an  oxidizing 
agent  in  the  preparation  of  valerianic  acid. 

Tests. — Muriatic  acid  or  common  salt  is  detected  by  nitrate  of 
silver;  sulphuric  acid  or  sulphate  of  potassium  by  chloride  of 
barium;  salts  of  sodium  by  antimoniate  of  potassium;  lime  and 
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magnesia  (as  nitrates,  from  imperfect  purification)  by  carbonate  of 
potassium ;  metallic  oxides  by  sulpharetted  hydrogen  and  ferrocya- 
nide  of  potassium. 

BDtassii  BisiUphas.    (Bisulphate  of  Potassium.    KHSO^.) 

Contained  in  the  residuum  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassium,  or  obtained  from  the  neutral  sulphate  by  fusing 
it  together  with  an  excess  of  sulphuric  acid,  and  recrystallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste;  it  con- 
tains 2H,0.  It  is  used  occasionally  in  cases  of  constipation  when 
the  tonic  effect  of  an  acid  is  desired.  The  dose  is  one  or  two 
drachms. 

Potassii  Sulphas.    (  Vitriolated  Tartar.    Kj,SO^.) 

Sulphate  of  potassium  is  prepared  from  bisulnhate,  the  residuum 
left  after  treating  nitrate  of  potassium  with  sulphuric  acid,  for  the 
distillation  of  nitric  acid;  it  is  also  a  residuary  product  in  the 
manulacture  of  sulphuric  and  of  tartaric  acid.  To  obtain  the  sul- 
phate from  bisulphate,  lime  is  added,  which  on  boiling  abstracts 
the  excess  of  sulphuric  acid,  and  is  precipitated  as  sulphate  of  cal- 
cium; by  boiling  with  carbonate  of  potassium  the  excess  of  lime  and 
sulphate  of  calcium  is  removed,  and  the  sulphate  of  potassium  is 
then  obtained  pure  by  crystallization.  The  crystals  are  nard,  heavy, 
and  usually  regular  in  their  sha^^e,  bein^  short  six-sided  prisms, 
terminated  by  corresponding  pyramids,  ft  is  slowly  soluble  in  9| 
times  its  weight  of  cold  and  less  than  4  times  its  weight  of  boiling 
water.  It  consists  of  one  equivalent  of  sulphuric  acid  96,  and  one 
of  notassium  78.2  »  174.2. 

It  is  used  in  the  preparation  of  Dover's  powder,  but  in  this 
country  is  rarely  given  alone  or  in  any  other  combination.  It  is 
esteemed  a  cathartic  in  doses  of  5j  to  3ij)  &<id  often  prescribed  as 
such  in  £uro|^)e,  especially  in  cases  of  pregnancy. 

Tesfs. — Lime  or  its  sulphate  is  detected  by  oxalate  of  potassium; 
muriatic  acid  or  chlorides  by  nitrate  of  silver;  metallic  oxides  by 
Bolphuretted  hydrogen.    It  is  not  often  adulterated  or  sophisticated. 

Sodii  Boras.    (Borax.     2NaBO„2IIB02,9II,0.) 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condi- 
tion from  India,  also  manufactured  from  native  boracic  acid  in 
Tuacany.     In  its  refined  condition  it  is  in  large  and  handsome 
vliite  crystals,  semi-transparent,  with  slight  alkaline  reaction,  and 
•lightly  alkaline  not  disagreeable  taste,  soluble  in  12  parts  of  cold 
Water.    Borax  consists  ot  two  equivalents  of  boracic  acid  and  one 
rfwdium.     The  proportion  of  water  of  crystallization  appears  to 
ywy  with  the  process  of  crystallization,  though  generally,  as  stated 
in  ihe  syllabus,  ten  equivalents.    This  salt  is  called  6/-bonite  of 
•*lium,  because  it  contains  two  equivalents  of  its  acid  constituent, 
•nd  ^Mfc-bomte  of  sodium  because  it  is  alkaline  in  its  reaction.     It 
u  thus  anomalous  in  its  relation  to  nomenclature. 
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It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  promote  con- 
traction of  the  uterus,  to  which  end  it  is  associated  with  ergot.  It 
is  a  very  favorite  addition  to  gargles  and  mouth-washes — being 
much  prescribed  for  the  sore  mouth. of  infants,  triturated  with 
sugar,  1  part  to  7,  and  touched  to  the  tongue,  or  blown  into  the 
mouth  through  a  quill. 

It  is  remarkable  for  its  whitening  effect  upon  ointment,  upon 
which  it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponi- 
fying them  without  materially  diminishing  their  bland  and  emol- 
lient effects. 

Tests. — Alum  is  detected  by  a  white  precipitate  occasioned  by 
carb.  of  potassium;  metallic  oxides  by  sulphuretted  hydrogen;  sul- 
phuric acid  by  nitrate  of  barium,  if  the  precipitate  is  insoluble  in 
water;  muriatic  acid  by  nitrate  of  silver,  if  the  precipitate  is  insolu- 
ble in  nitric  acid. 

Tungstate  of  Sodium.    Na,WO^  +  2HjO. 

This  salt  has  been  introduced  as  a  preservative  of  cotton  and 
other  textile  materials  from  fire.  Tungstic  acid  consists  of  three 
equivalents  of  oxygen  combined  with  one  of  the  metal  tungsten;  it 
is  obtained  from  the  native  tungstate  of  calcium  by  digesting  it  with 
hydrochloric  acid;  chloride  of  calcium  is  dissolved,  and  tungstic 
acid  precipitates.  It  is  also  obtained  from  wolfram,  a  native  tune- 
state  of  manganese  and  iron,  by  digesting  it  in  nitrohydrochlonc 
acid,  which  dissolves  the  oxides  of  iron  and  manganese,  and  leaves 
the  tungstic  acid  as  a  yellow  powder.  This  acid  is  quite  insoluble 
in  water  and  acids,  but  dissolves  in  alkaline  solutions.  Tungstate 
of  sodium  may  be  formed  by  fusing  the  wolfram  with  carbonate  of 
sodium,  and  digesting  in  water,  which  dissolves  out  the  sodium 
salt,  and  on  evaporation  yields  it  in  crystals  containing  two 
equivalents  of  water.  ^ 

The  mode  of  using  it  upon  clothing  to  be  protected  from  fire  is 
as  follows: — 

To  three  parts  of  good  (dry)  starch,  add  one  part  of  tungstate  of 
sodium,  and  use  the  starch  in  the  ordinary  way. 

If  the  material  does  not  require  starching,  mix  in  the  proportion 
of  one  pound  of  tungstate  of  sodium  to  two  gallons  of  water — well 
saturate  the  fabric  with  this  solution,  and  dry  it. 

The  heat  of  the  iron  in  no  way  affects  the  non-inflammability  of 
the  fabric. 

Vichy  Salt  for  making  Artificial  Vichy  Water, 

There  are  two  saline  substances  under  this  name,  obtained  by 
evaporating  the  water  of  the  celebrated  Vichy  spring,  in  Germany ; 
the  one,  consisting  chiefly  of  carbonate  of  sodium,  crystallizes  out 
when  the  waters  are  evaporated  to  a  sp.  gr.  of  about  1.200;  the 
other  is  produced  by  evaporating  to  such  an  extent  that  the  resid- 
ual saline  mass  sets  upon  cooling,  and  therefore  contains  nearly 
if  not  quite  all  the  mineral  constituents  not  susceptible  of  decom- 
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position  by  the  process.    The  first  of  these  salts  is  used  for  making 
Vichy  water  extemporaneously,  the  second  for  baths. 

Lithia.     LiO  -  23. 

This  alkali  is  the  oxide  of  a  rare  metal  resembling  sodium,  which 
floats  on  rock  oil,  and  is  the  lightest  of  all  known  solids.  Sp.  er. 
.5986.  It  belongs  to  the  class  of  alkalies,  as  its  carbonate  is  soTu- 
uble  and  has  an  alkaline  reaction. 

Lithia  exists  in  small  quantities  in  the  minerals  spodumene  or 
triphane,  petalite,  and  lepidolite,  but  the  most  abundant  source  of 
it  has  been  a  native  phosphate  Triphylene,  found  in  Bavaria,  con- 
sisting of  phosphates  of  iron,  manganese,  and  lithium.  This  niine- 
ral  is  dissolved  in  hydrochloric  acid,  the  iron  peroxidized  by  NO,, 
the  solution  diluted,  and  the  phosphate  of  iron  thrown  down  by 
ammonia.  The  manganese  is  removed  byII,S,  and  the  filtered 
liouid  on  evaporation  calcined  and  treated  with  alcohol,  which 
takes  up  the  chloride  of  lithium.  This  source  of  lithia  is  said  to 
be  now  exhausted.  It  is  also  prepared  from  lepidolite  or  lithium 
mica,  in  which  it  is  associated  with  silica,  alumina,  and  potash,  and 
from  the  waters  of  Kreuznach,  in  Prussia,  and  of  certain  mineral 
eprines  of  Baden. 

All  the  salts  of  lithium  impart  a  red  color  to  flame,  similar  to 
that  from  strontium ;  sodium  hides  this  color.  The  double  phos- 
phate of  lithium  and  sodium  is  a  verv  insoluble  salt,  requiring  1400 
parts  of  water  at  59^  for  solution;  hence,  phosphate  of  sodium  is 
used  as  a  test  for  its  soluble  salts. 

Lithxi  Carbonas.    {Carbonate  of  Lithium^  LijCO, «  36.95.) 

CSarbonate  of  lithium  is  slowly  precipitated  from  a  solution  of 
chloride  by  the  addition  of  carbonate  of  ammonium  in  excess ;  it 
IB  then  washed  with  alcohol  and  dri^. 

In  the  year  1843,  Alexander  Ure,  of  London,  drew  attention  to 
an  observation  of  Lipowitz,  that  a  solution  of  carbonate  of  lithium 
exerts  a  remarkable  solvent  power  upon  uric  acid,  and  suggested 
that  advantage  might  be  taken  of  this  fact  by  injecting  into  the 
bladder  such  a  solution,  with  a  view  to  dissolve  or  disintegrate 
oric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration 
internally  in  cases  of  gouty  diathesis  and  chronic  gout.  The 
atomic  weight  of  this  alkali  being  very  low,  it  possesses  a  propor- 
tionate saturating  power  upon  acids,  and  it  has  been  found  by  ex- 
periments that  carbonate  of  lithium  will  dissolve  urate  of  sodium 
from  a  piece  of  gouty  cartilage  more  eflSiciently  than  either  bicar- 
bonate of  potassium  or  of  sodium.  Dr.  Garrod  found  that  in  doses 
of  one  to  four  grains,  dissolved  in  water,  and  repeated  two  or  three 
times  a  day,  it  produced  no  physiological  symptoms,  but  exerted  a 
marked  influence  in  cases  where  the  patients  were  voiding  uric 
aeid  gravel,  causing  the  formation  of  these  deposits  to  diminish  and 


174  THE    ALKALIES    AND    THEIR    SALTS. 

even  to  cease.     In  gout  it  is  found  to  diminish  the  frequency  and 
severity  of  the  attacks. 

The  carbonate  is  a  white  powder,  having  a  decidedly  alkaline 
taste,  not  unlike  that  of  bicarbonate  of  sodium ;  it  requires  about 
100  times  its  weight  of  water  for  solution.  For  internal  use  the 
solution  is  made  very  dilute,  and,  advantage  being  taken  of  the 
solvent  action  of  carbonic  acid,  it  is  usually  dissolved  in  the  pro- 
]»ortion  of  five  to  ten  grains  in  a  half  pint  of  carbonic-acid  water. 
Dose,  a  wineglassfnl  three  or  four  times  a  day.  In  cases  of  gout, 
where  more  decidedly  alkaline  solutions  are  indicated,  it  may  be 
associated  with  bicarbonate  of  sodium  or  of  potassium.  The 
maximum  dose  is  four  grains  three  times  a  day. 

Group  2. — Salts^  Starting  with  Wood-ashes. 

Potash.    Lixi?ium  from  ashes  of  forest  trees  eyaporated  to  a  dark  hard  mass. 
Potassii  earbonas  impura.     Ignited  potash.    Pearlash. 
Saleratut.    Dry  pearlash  subjected  to  gaseous  CO.. 

Potassii  earbonas,  KJC0,,8H,0.     Solution  pearlash  filtered  and  granulated. 
Potassii  bicarbonas,  KHCO..     Passing  CO,  into  solution  carbonate,  etc. 
Potassii  earbonas  pura,  KfiO^ZUfi,    Calcining  bicarbonate,  granulating. 
Liquor  potassss.    Boiling  carbonate  with  hydrate  lime,  sp.  gr.  1 .065. 
Potassa,   KHO.    Evaporating  liquor  potasssa  to  dryness,  and  fusing. 
Potassa  cum  calce.     Equal  parts  potass»  and  lime  triturated  and  sometimes  fhsed 
together. 

Potasii  acetas,  2EAc.    Neutralizing  acetic  acid  with  carbonate,  and  crystallising. 

Potassii  citras,  8KCi.    Neutralising  citric  acid  with  carbonate,  and  granulating. 
Liquor  potassii  citratis.     A  variety  of  extemporaneous  processes. 
FotoMii phofphas,  2KH.P0..     By  combining  8HPO4  ^'»^^  2  eq.  K.COy 
Potassi  hypophogpkis,  KHgPO,.     By  precipitating  hypophosphite  lime  with  carbonate 
potassium.  ^ 

Potassii  chloras,  2K,C103.     Passing  excess  of  chlorine  through  solution  potassse. 
Sodii  chlorate  NaClO,.     Decomposing  chlorate  of  potassium  with  bitartrate  of  sodium. 
Potassii  silicas.     Fusing  together  silica  and  KgCO*. 
Potassii  pier  as.    Saturating  picric  acid  with  KHO. 

It  is  remarkable  that  the  only  available  source  of  carbonates  of 
potassium  is  from  the  combustion  of  vegetable  organizations,  which, 
by  absorbing  the  salts  of  the  alkalies  in  solution  in  the  water  per- 
meating the  soil,  have  assimilated  these  into  their  structure,  and 
on  their  combustion  they  are  obtained  in  the  ashes,  remaining  un- 
consumed.  By  lixiviating  the  ashes  of  forest  trees  and  evaporating 
the  lye,  potash  is  obtained,  and  by  subjecting  this  to  the  action  of 
flame  it  is  converted  into  pearlash. 

Potash  and  pearlash^  though  important  in  their  relations  to  the 
arts  and  to  domestic  economy,  are  seldom  employed  in  medicine, 
except  in  the  preparation  of  the  other  forms  of  caustic  and  carbo- 
nated alkali,  and  the  other  salts  of  potassium  enumerated  in  the 
table. 

Saleratus  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potas- 
sium, prepared  by  subjecting  pearlash  to  the  fumes  of  fermenting 
substances,  from  which  it  absorbs  additional  carbonic  acid.  It 
occupies  a  position  intermediate  between  the  carbonate  and  bicar- 
bonate, and  is  much  used  in  baking  to  furnish  the  carbonic  acid 
which  raises  the  bread,  rendering  it  light  and  porous.     Light  cakes 
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made  with  it  are  generally  considered  less  objectionable  by  dyspep- 
tics than  tho(»e  made  with  yeast.  Recently  most  of  the  salemtus 
of  the  shops  is  an  imperfectly  carbonated  bicarbonate  of  sodium. 

In  the  last  edition  of  the  British  Pharmacopceia  a  series  of  test 
solutions  has  been  directed,  termed  volumetric  solutions  from  the 
fact  that  each  measure  of  them  (by  volume)  contains  a  definite 
(Quantity  of  the  given  chemical ;  and  when  a  given  volume  of  test 
liquid  is  consumed,  it  is  at  once  known  how  much  of  the  chemical 
has  been  used;  then  by  the  table  of  equivalents  the  purity  of  the 
chemical  tested  by  the  volumetric  solution  can  be  ascertained  at 
once.  The  facility  with  which  these  solutions  can  be  used  makes 
it  a  subject  of  surprise  that  they  have  not  been  introduced  much 
more  generally  long  since,  as  the  same  method  has  been  employed 
in  assays  of  silver  by  Gay-Lussac's  method  for  nearly  if  not  quite 
fifty  years. 

Fbtassii  Carbonas.    {Salt  of  Tartar.   KjCOsSII^O.) 

Made  by  dissolving  pearlash  in  an  equal  weight  of  cold  water, 
filtering  or  decanting  to  separate  insoluble  matters,  and  evaporating, 
stirring  actively  so  as  to  form  a  granular  powder,  which  is  very 
deliquescent,  and  usually  contains  water  in  the  pro|)ortion  of  three 
equivalents  to  every  two  of  salt.  It  is  soluble  in  its  weight  of 
water.  It  contains  traces  of  suljihate  of  potassium  and  chloride 
of  potassium,  which  do  not  interfere  with  its  medicinal  uses;  it 
also  contains  silica  in  the  form  of  silicate  of  potassium,  which,  on 
absorbing  CO-  from  the  air,  is  precipitated.  Dose,  gr.  x  to  3ss, 
lan^ely  dilute<I,  as  an  antacid;  externally  it  is  prescribed  in  lotions 
containing  3ij  to  Oj  of  water. 

A  new  source  of  sup[»ly  for  the  potassium  salts  has  been  lately 
pointed  out  by  Mr.  Herbert  Hazard,  viz.,  the  ashes  of  the  corn-cob. 
(See  Amjer.  Joum.  Pharm.j  1872,  page  152.) 

Potassii  Bicarbonas.    (Bicarbonate  of  Potassium.    K,HC03.) 

Made  bv  passing  carbonic  acid  gjis  (generated  by  the  action  of 
diluted  sulphuric  or  muriatic  acid  on  chalk  or  marble)  into  a  solu- 
tion of  carbonate  of  iK>tas8ium  in  about  three  parts  of  water  unto 
saturation,  then  evaporating  at  a  heat  not  exceeding  160°,  and 
crystallizing. 

This  operation  may  be  conducted  with  an  arrangement  of  bottles 
such  as  is  shown  in  Fig.  166,  the  gas  being  passed  through  water 
to  free  it  from  impurities,  and  then  discharged  into  the  solution  of 
carbonate  in  a  beaker  or  other  suitable  containing  vessel.  The 
point  of  saturation  may  be  judged  proximately  by  the  bubbles  of 
gas  ceasing  to  diminish  in  size  as  they  escape  through  the  body  of 
the  solution. 

If  the  solution  is  saturated,  the  formation  of  crystals  will  com- 
meooe  in  the  containing  vessel  as  soon  as  the  requisite  c][uantity  of 
the  gas  has  been  absorl^.  The  rationale  of  the  process  is,  that  the 
earbonate  of  potassium,  having  a  strong  afiinity  for  carbonic  acid,  is 
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converted  into  bicarbonate  by  absorbing  an  additional  equivalent, 
a  reaction  which,  in  this  instance,  requires  one  equivalent  of  water, 
which  gives  to  this  salt  a  determinate  and  uniform  composition — 
KaC03  4-HgO-|-002«=2KHC03.  Bicarbonate  of  potassium  is  in  large 
transparent  crystals,  with  a  mild  alkaline  taste,  soluble  in  about 
four  parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  as  a  test  for  the  strength 
of  acids,  and  it  is  directed  in  the  Pharmacopoeia  as  the  test  to  ascer- 
tain the  strength  of  acids,  which  it  neutralizes  in  the  ratio  of  their 
strength. 

The  following  table  exhibits  the  proportion  of  bicarbonate  of 
potassium  whicn  neutralizes  100  grains  of  each  of  the  acids 
named : — 

Acetic  acid,  strong,  60  grains.    Diluted,  7.5  grains. 
Diluted  nitric  acid,  20  grains. 
Diluted  sulphuric  acid,  25  grains. 
Citric  acid,  crystallizea,  150  trains. 
Tartaric  acid,  crystallized,  1^.5  grains. 

Tests. — The  bicarbonates,  if  fully  bicarbonated,  do  not  precipitate 
sulphate  of  magnesium,  by  which  they  may  be  known  from  car- 
bonates. 

The  presence  of  monocarbonate  of  potassium  is  proved  by  a  red- 
dish precipitate  occasioned  with  corrosive  sublimate. 

A  precipitate  bv  an  excess  of  caustic  alkalies  shows  the  presence 
of  earthy  or  metallic  oxides. 

A  residue  after  treating  the  salt  with  nitric  acid,  evaporating  and 
redissolving  in  water,  proves  the  presence  of  silicic  acid  ;  a  precipi- 
tate in  this  solution,  with  silver  or  baryta  salts,  indicates  muriatic 
or  sulphuric  acid. 

By  bein^;  calcined,  this  salt  loses  80.7  grains  of  water  and  carbonic 
acid,  formmg  the  pure  carbonate  of  the  Pharmacopoeia. 

Uses. — As  a  medicine,  bicarbonate  of  potassium  acts  as  a  direct 
and  efficient  antacid,  more  pleasant  and  efficient  than  bicarbonate 
of  sodium  and  more  acceptable  to  the  stomach  than  the  carbonate. 
It  readily  neutralizes  free  acid  in  the  stomach ;  the  excess  being 
absorbed  renders  the  blood  and  urine  decidedly  alkaline,  and  it  is 
hence  considered  alterative  in  its  action.  It  is  used  to  liberate  car- 
bonic acid,  and  for  making  the  saline  preparations  of  potassa  is 
preferred  to  carbonate,  being  free  from  silica.    Dose,  9j  to  3j. 

Potassli  Carbonas  Para. 

The  ignition  of  the  potash  forming  pearlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbo- 
nate. The  solution,  filtration,  and  granulation  of  this  deprive  it 
of  some  inorganic  impurities,  but  leave  it  contaminated  with  silica. 
Charging  it  with  a  further  dose  of  carbonic  acid  precipitates  this 
impurity ;  and,  finally,  calcination  at  a  red  heat  will  drive  off  the 
additional  dose  of  carbonic  acid  and  the  water  of  crystallization, 
and  leave  the  pure  carbonate.     This  is  directed  to  be  dissolved 
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and  granulated,  by  which  it  will  absorb  water  as  Fig.  174. 

in  the  case  of  the  ordinary  carbonate.     The  only 

use  to  which  it  is  applied  is  as  a  test,  and  when 

al)6olute  purity  is  required.     An  iron  crucible  is 

directed  in  the  Pharmacopoeia  for  this  purpose,  but 

a  porcelain  or  a  platinum  crucible*  will  serve  in 

small  operations. 

Fig.  174  shows  the  mode  of  suspending  a  cru- 
cible* of  small  size  over  a  gas  lamp  chimney  by  a 
bent  wire;  a  similar  arrangement  may  be  adopted 
in  using  the  Russian  or  other  alcohol  lami>s.  I 
have  illustrated  and  described  this  more  fully,  bo-      ^  ,  „.     ^, 

,1  1     •.   •  i«i  ^«      1  1*^         1         Metallio   chimney 

cause  on  a  small  scale  it  is  readily  practicable,  and    ,^nd  crucible    sup- 
it  is  frequently  difficult  to  obtain  the  chemically    ppn. 
pure  carbonate.     Formerly  this  was  directed  to  be 
prepared  by  igniting  bitartrate  of  potassium,  hence  the  name  salt 
of  tartar  now  frequently  applied  to  both  the  carbonates. 

Sesquicarbonate  of  Potassium. — Under  this  name  the  "Eclectic" 
practitioners  prescril>e  an  alkaline  i>owder  prepared  by  dissolving 
bicarbonate  in  water  and  evanoniting  "by  means  of  heat  raised  a 
very  few  degrees  above  the  boiling  point,"  till  "  sufficiently  concen- 
trated," the  resulting  precipitate  is  then  dried  by  "a  gentle  heat.'* 
It  is  well  ascertained  that  the  bicarbonate  of  potassium  loses  CO^ 
by  an  elevation  of  temi)erature,  but  it  is  noiificnse  to  claim  for 
it  that  as  thus  prepared  it  is  a  true  sesquicarbonate.  This  powder 
is  described  as  oeing  i)ermanent  in  dry  air,  while  the  ordinary  car- 
bonate is  deliquescent.  The  synonym  "vegetable  caustic"  applied 
to  it  in  Dr.  King's  Dispensatory  is  more  properly  applied  to  caustic 
potaaaa,  EHO. 

Liquor  Potasses,  U.  S.  P.    {Solution  of  Caustic  Potassa.) 

B  educed. 

Take  of  Bicarbonate  of  potafwium,  fifteen  troyounecs  ....    jxv. 

Lime,  nine  troyounecs 3ix. 

Distilled  water,  a  sufficient  quantity. 

Dissolve  the  bicarbonate  in  four  pints  (reduced,  fjviij)  of  distilled 
water,  and  heat  the  solution  until  effervescence  ceases'.  Then  add 
distilled  water  to  make  up  the  loss  by  evaporation,  and  heat  the* 
!^>latioQ  to  the  boiling  point.  Mix  the  lime  with  four  pints  (re* 
duced,  f  Sviij)  of  distilled  water,  and,  having  heated  the  mixture  to 
the  boiling  point,  add  it  to  the  alkaline  eolution,  and  boil  for  ten 
minutes.  Then  transfer  the  whole  to  a  muslin  strainer,  and,  when 
the  liquid  portion  has  passed,  add  sufficient  distilled  water,  through 
the  strainer,  to  make  the  strained  liquid  measure  seven  pints  (re- 
duced, fSxiv).  Lastly,  keep  the  liquid  in  well-stopped  bottles  of 
green  glass. 

Solution  of  poti^a,  thus  prepared,  has  the  si)ecific  gravity  of 
1.065,  and  contains  five  and  eight-tenths  per  cent,  of  hydrate  of 
potassa. 

An  improved  process,  by  John  Abraham,  of  Liverpool,  directs 
12 
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that  the  carbonate  of  potassium  be  put  into  a  stoneware  vessel  and 
the  water  added,  then  to  boil,  and  then  to  add  little  by  little  the 
hj'drate  of  lime,  stirring  during  half  an  hour;  after  subsidence  the 
solution  may  be  poured  off  clear.  A  practical  advantage  is  gained 
by  adding  the  hydrate  of  lime  to  the  alkaline  solution,  instead  of 
vice  versa. 

Solution  of  potassa  may  also  be  prepared  in  the  following 
manner: — 

Take  of  Potassa,  a  troy  ounce  (reduced,  jssj. 
Distilled  water,  a  pint  (reduced,  f5j). 

Dissolve  the  potassa  in  the  distilled  water,  and  allow  the  solution 
to  stand  until  the  sediment  subsides.  Then  pour  off  the  clear 
liquid  and  keep  in  well-stoppered  bottles  of  green  glass. 

This  preparation,  by  the  first  process  as  above,  may  be  con- 
veniently made  with  the  apparatus  ordinarily  at  hand.  An  evai>- 
orating  dish  and  two  beaker  glasses,  or  salt-mouth  bottles  of 
sufficient  size,  and  a  strainer  stretched  over  a  frame  or  funnel  are 
sufficient.    The  use  of  a  strainer  may  be  avoided  by  allowing  the 

{precipitated  carbonate  of  calcium  to  subside,  and  drawing  off  the 
iquid  with  a  siphon,  or  decanting  it  carefully. 

The  second  process  is  chiefly  resorted  to  extemporaneously,  and 
by  those  who  use  but  small  portions ;  it  is  only  satisfactory  where 
the  caustic  potassa  is  of  standard  quality;  as  frequently  found  in 
drug  stores,  it  is  deteriorated  by  deliquescence  and  the  absorption 
of  carbonic  acid. 

This  solution  is  a  colorless  liquid  with  an  intensely  acrid  taste; 
sp.  gr.  1.065.  It  should  not  effervesce  with  acids  or  precipitate 
when  mixed  with  two  or  three  measures  of  strong  alcohol.  Metallic 
impurities  are  detected  as  in  the  case  of  bicarbonate  of  potassium. 
It  has  a  very  strong  affinity  for  carbonic  acid,  which  it  continually 
abstracts  from  the  air.  It  attacks  flint  glass;  hence  the  direction 
to  keep  it  in  green  glass  bottles.  Its  effect  upon  the  skin  is  to 
produce  an  oily  or  soapy  sensation,  due  to  the  destruction  of  the 
cuticle;  it  also  destroys  or  greatly  injures  vegetable  fibre. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in 
the  stomach  and  in  the  secretions.  It  is  applied  to  the  treatment 
of  scrofulous  and  cutaneous  affections,  and  to  the  arrest  of  the  uric 
acid  deposits  in  the  urine.  The  dose  is  from  "Iv  to  f5s8.  When 
given  internally,  it  should  be  largely  diluted  with  milk.  Dr.  E. 
Wilson,  of  this  city,  has  used  it  with  success  in  a  case  of  extreme 
obesity  for  reducing  the  accumulation  of  fat;  by  pushing  the  dose, 
diluted  as  above,  to  "Ixl  three  times  a  day,  his  patient,  a  female, 
lost  48  lbs.  weight  in  a  few  months,  so  that  from  weighing  198  lbs. 
at  the  commencement  of  the  treatment,  she  weighed  only  150  lbs. 
at  its  close. 

Potassa^  U.  S.  P.    ( Vegetable  Caustic^  Caustic  Potassa,  Hydrate  of 

Potassa.     KHO.) 

This  preparation  is  made  from  the  foregoing  by  evaporating  it 
in  an  iron  vessel  to  dryness,  fusing  it,  and  running  it  into  mcnuda. 
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It  is  Qsually  found  in  the  shops  of  two  qualities— one  in  sticks 
Romewbat  thicker  than  a  (]|uill,  of  a  bluish-gray  color  and  peculiar 
earthy  odor;  the  other  quite  white,  frequently  thinner  than  the 
other,  and  more  free  from  organic  impurities.  It  is  so  deliquescent 
as  to  become  moist  on  exposure  for  a  few  minutes  to  the  air,  and 
should  be  kept  well  and  tigbtly  closed ;  sometimes  a  few  coriander 
seeds  are  placed  with  it  in  the  bottle ;  they  keep  it  dryer,  and  pre- 
vent its  contact  with  the  glass,  upon  which  it  acts. 

It  is  a  very  powerful  caustic,  destroying  the  part  to  which  it  is 
applied,  and  producing  a  deep  eschar.  Its  chief  use  is  in  opening 
aDscesses,  forming  issues,  etc.  One  of  its  chief  disadvantages  for 
these  applications  arises  from  its  deliquescence,  which  occasions  the 
spread  of  its  corrosive  influence  to  adjacent  parts. 

Potassa  cum  Calce^  U.  S.  P. 

Take  (^  Fbtaasa, 

Lime,  of  each,  a  troyounce. 

Rub  them  together  into  a  powder,  and  keep  the  mixture  in  a 
well-«topped  bottle.  This  powder  is  designed  to  be  applied  in  the 
form  of  paste,  made  with  a  little  alcohol,  but  by  a  modification  of 
the  process,  a  similar  article  is  produced,  which  is  run  into  sticks, 
and  IS  found  in  the  shops  in  that  form,  resembling  common  caustic 
in  appearance.  It  is  milder  from  the  dilution  with  lime,  and  less 
deliquescent. 

Potassii  Acetas.    {Sal  Diureticus.    2K,Ac-l-2H,0.) 

Made  by  neutralizing  acetic  acid  with  bicarbonate  of  potassium. 
The  potassa  combines  with  the  acetic  acid,  liberating  the  carbonic 
acid  with  eftervescence ;  the  process  is  completed  bv  evaporating 
by  a  carefully  regulated  heat  till  it  fuses  atid  crystallizes,  or  dries 
into  a  powder.  This  preparation  is  difficult  to  prepare  in  perfec- 
tion; toe  finest  specimens  found  in  this  market  are  imported  from 
France,  in  foliated  satiny  masses,  unctuous  to  the  touch,  and  of  a 
poneent  saline  taste ;  it  is  neutral  in  its  reactions,  and  extremely 
soluble  and  deliquescent,  so  much  so  as  to  be  very  difficult  to 
manipulate  with. 

In  medicine  it  is  used  as  a  diuretic,  refrigerant,  and  alterative. 
Recently  it  is  much  prescribed  in  acute  rheumatism.  The  acid  it 
contains  being  consumed  in  passing  through  the  system,  the  alkali 
16  found  as  carbonate  in  the  urine,  which  is  much  increased  in 
quantity.    The  dose  of  acetate  of  potassium  is  from  gr.  x  to  3ij* 

Soluble  in  half  its  weight  of  water  and  in  twice  its  weight  of 
alcohol ;  the  aqueous  solution  is  without  action  on  litmus.  Metallic 
or  earthy  impurities  are  detected  as  in  the  case  of  bicarbonate  of 
potassium ;  hyposulphurous  acid  is  detected  by  the  gray  precipitate 
obtained  with  a  solution  of  protonitrate  of  mercury ;  the  pure  salt 
affords  a  white  precipitate. 

The  crystallized  salt  is  expensive,  and  very  liable  to  deteriorate 
by  ddiqueacence,  and  when  ueliquesced  is  of  variable  state  of  hy- 
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iration,  so  that  some  pharmacists  find  it  desirable  to  make  the 
salt  in  concentrated  solution,  and  dilute  it  as  required.  The  follow- 
ing formula,  by  James  T.  Shinn,  of  Philadelphia,  is  adapted  to  this 
purpose: — 

Take  of  Carbonate  of  potassium  ....    4  ounces,  6  drachms. 

Acetic  acid 11^  ounces,  or  sufficient. 

Add  the  acid  gradually  to  the  carbonate  of  potassium  until  effer- 
vescence ceases,  and  the  liquid  is  neutral  to  test  paper,  and  water 
sufficient  to  make  a  pint.  Eiich  fluidrachm  of  this  solution  con- 
tains half  a  dmchm  of  acetate  of  potassium,  and  it  may  thus  be 
'weighed  b^  measure"  to  suit  each  prescription  presented. 

A  recipe  is  given  among  the  Extemporaneous  Preparations  for  a 
ready  mode  of  preparing  acetate  of  potassium  in  a  liquid  form, 
suitable  for  use. 

Potassii  Citras^  U.  S.  P.    {Citrate  of  Potassium.    8K,Ci ) 

Reduced. 

Take  of  Citric  acid,  Jx ^x. 

Bicarbonate  of  potassium,  gxiv $^^* 

Water,  q.  s.  (Oij) iSiv. 

Dissolve  the  citric  acid  in  the  water,  add  the  bicarbonate  gradu- 
ally, and  when  effervescence  has  ceased,  strain  and  evaporate  to 
dryness,  stirring  constantly  after  the  pellicle  has  begun  to  form  till 
the  salt  granulates,  then  rub  it  in  a  mortar  (wedgewood^  pass  it 
through  a  coarse  sieve,  and  put  it  in  a  bottle,  which  should  be  kept 
closely  stopped.  In  this  process,  as  in  the  foregoing,  by  single 
elective  affinity  the  base  combines  with  the  acia,  liberating  Sie 
gaseous  ingredient  with  effervescence.  As  citric  acid  of  commerce 
varies  in  the  precise  quantity  of  water  it  contains,  these  propor- 
tions may  be  changed  so  as  to  insure  complete  saturation,  though 
the  presence  of  a  slight  excess  of  the  acid  is  not  objectionable. 
The  potassium  is  here  added  in  the  full  proportion  to  form  a  basic 
salt;  there  are,  however,  two  other  salts  of  citric  acid  and  potassium 
having  one  and  two  equivalents  of  the  base,  respectively.  The  salt 
is  a  granular  powder,  soluble  in  twice  its  weight  of  water,  from 
which  alcohol  precipitates  a  more  concentrated  solution,  deliques- 
cent, and  in  its  effects  refrigerant  and  diaphoretic.  Its  dose  is 
from  9i  to  Jss. 

Earthy  and  metallic  oxides  are  precipitated  by  alkalies,  sulphu- 
retted hydrogen,  and  ferrocyanide  of  potassium;  sulphuric  and 
muriatic  acids  by  salt^  of  barium  and  silver;  tartaric  acid  by  the 
addition  of  muriatic  acid. 

Among  the  diaphoretic  solutions,  under  the  head  of  Extempora- 
neous Preparations,  this  salt  in  various  liquid  forms  is  again  in- 
troduced. 

Potassii  Chloras.    {Chlorate  of  Potassium,    KjClO^) 

Chlorate  of  potassium  may  be  prepared  by  passing  chlorine  gas 
into  a  solution  of  potassa  or  its  caroonate ;  at  firet,  cb&rideof  potas- 
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fiium  and  hypochlorite  of  potaesium  are  formed ;  with  these,  a 
further  proportion  of  chlorine  produces  changes  resulting  in  tlie 
conversion  of  the  hypochloric  into  chloric  acid,  which  exists  in 
combination  with  the  potassa  as  chlorate  of  potassium;  this  is  sepa- 
rated by  crystallization  from  the  more  soluble  chloride  of  potassium. 
There  are  modifications  of  this  process  by  which  a  larger  yield  and 
greater  economy  of  materials  are  produced.  For  a  description  of  it, 
see  13th  ed.  Wood  and  Backers  Dispensatory^  page  702.  The  process 
in  nse  for  commercial  purposes  consists  in  passing  chlorine  gas  into  a 
moistened  mixture  of  three  parts  of  chloride  of  potassium  and  ten 
of  shiked  lime  until  saturated,  and  well  boiling  the  product.  Chlo- 
rinated lime  is  first  formed ;  this,  on  boiling  with  water,  splits  up 
into  chloride  of  calcium  and  chlorate  of  calcium,  and  the  latter, 
reacting  on  the  chloride  of  potassium,  yields  chloride  of  calcium 
and  chlorate  of  potassium,  Ca2C10,  +  2KCl=:CaCl,+  2KC103. 

This  salt  is  anhydrous.  It  appears  in  heavy  crystals  of  a  pearly 
lustre,  sp.  gr.  1.989.  Its  taste  is  cooling,  sharp,  resembling  that  of 
nitre;  it  readily  fusee,  enters  into  ebullition, and  gives  oft'  oxygen, 
leaving  as  a  residue,  when  the  process  is  pushed  to  completion, 
chloride  of  potassium. 

It  is  soluble  in  two  parts  of  boiling  and  sixteen  parts  of  cold 
water ;  is  very  explosive  when  mixed  with  inflammable  substances 
(t&nlphur,  charcoal,  etc.).  If  dropped  in  concentrated  IISO^,  the 
chloric  acid  of  the  salt  is  decomposed  into  hyperehloric  and  chlorous 
acids,  which  latter  suddenly  decomposes  into  chlorine  and  oxygen, 
thereby  causing  a  violent  explosion. 

This  property  renders  it  necessary  that  pharmacists  and  those 
dispensing  chlorate  of  potassium  should  remember  that  all  sub- 
stances in  which  carbon  is  loosely  combined  will  produce  the  same 
result.  Sugar,  tannic  acid,  etc.,  when  incorporated  with  one  an- 
other, should  always  be  powdered  separately  and  mixed  in  a  paper 
by  means  of  a  wooden  spatula. 

Its  cold  solution  is  not  aftected  by  any  tests  except  such  as  pro- 
duce precipitates  with  potassa  (tartaric  acid  and  chloride  of  piati- 
niim).  The  presence  of  saltpetre  is  detected  by  the  alkaline  reac- 
tion of  the  salt  after  having  been  exposed  to  a  strong  heat. 

The  uses  of  chlorate  of  potassium  in  the  arts  ai*e  as  an  oxidizing 
agent  in  calico  printing,  and  in  the  fabrication  of  friction  matches 
and  explosive  compounds. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  ner- 
vine, and  antiseptic,  and  for  its  asserted  eftect  as  an  oxidizer  of  the 
blood.  The  great  variety  of  diseases  to  which  it  has  been  applied 
and  its  general  popularity  with  the  profession  have,  of  late  years, 
made  it  a  leading  article  in  the  shop  of  the  apothecary.  It  is  as- 
serted to  be  useful  in  treating  diphtheria,  a  very  prevalent  and 
dans^roas  epidemic.  It  is  mostly  given  in  solution,  and  its  sparing 
solobility  is  often  quite  overlooked  by  physicians;  Sss  to  fSj  of  water 
is  the  limit  of  concentration.  Chlorate  of  sodium  is  more  soluble, 
and  hat  been  recommended  as  a  substitute.    The  dose  of  chlorate 
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of  potassium  is  from  gr.  x  to  Sss;  externally  from  5j  to  3iy  to  a 
pint  of  water  as  a  urethral  injection,  mouth-wash,  etc. 

In  tuhercular  affections  it  is  highly  recommended  by  some  prac- 
titioners. Though  considered  as  rather  an  innoxious  remedy,  it  is 
capable  of  producing  serious  consequences  in  overdose,  as  shown 
in  tlie  case  of  Dr.  Fountain,  an  esteemed  physician  of  Davenport, 
Iowa,  who  had  experimented  with  various  doses,  till,  having  ex- 
ceeded half  an  ounce  with  impunity,  he  ventured  upon  one  ounce 
at  a  dose,  and  fell  a  victim  to  his  temerity. 

Sodii  Chloras.    {Chlorate  of  Sodium.     NaClO,.) 

By  mutual  decomposition  of  strong  solutions  of  chlorate  of  potas- 
sium and  bitartrate  of  sodium,  bitartrate  of  potassium  is  precipi- 
tated white  chlorate  of  sodium  is  retained  in  solution,  from  which 
it  crystallizes  on  evaporation ;  the  mother-liquor  is  best  poured  off 
from  the  first  crystals  formed,  which  are  chiefly  bitartrate  of  potas- 
sium; or  the  crystals  are  dissolved  in  the  least  possible  quantity  of 
cold  water,  so  as  to  leave  the  crystals  of  cream  of  tartar  behind. 

It  crystallizes  in  rhombohedrons,  dissolves  in  alcohol,  and  in  three 
parts  of  cold  water,  and  is  fusible,  evolving  some  oxygen.  It  has 
been  recommended  as  milder  in  its  action  than  chlorate  of  potas- 
sium, and  on  account  of  its  greater  solubility. 

The  salt  detonates  when  fused,  if  it  contains  tartaric  acid. 

Chlorate  of  sodium  may  be  used  in  the  dose  of  gr.  xv  to  fSss?  in 
the  cases  for  which  chlorate  of  potassium  is  prescribed. 

Phosphate  of  Potassium.     2KH3PO^. 

Of  the  three  phosphates  of  potassium,  that  corresponding  in  com- 
position to  the  ordinary  phosphates  of  sodium  and  ammonium  is 
the  one  used  in  medicine.  It  may  be  prepared  by  boiling  glacial 
phosphoric  acid,  to  change  it  into  HjPO^,  and  then  adding  two 
equivalents  of  carbonate  or  bicarbonate  of  potassium,  or  by  (&com- 
posing  bone  phosphate  of  lime  with  sulphuric  acid  as  in  the  oflicinal 
process  for  phosphate  of  sodium,  p.  187,  and  adding  carbonate  of 
potassium ;  the  proper  proportions  are  given  below : — 

Take  of  Bone,  burnt  to  whiteness  and  powdered    .    .    .    Ten  parts. 

Sulphuric  acid Six  parts. 

Bicarbonate  of  potassium Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen 
vessel ;  then  add  ten  parts  of  water,  and  stir  them  well  together, 
digest  for  three  days,  occasionally  adding  a  little  water,  and  fre- 
quently stirring;  then  pour  on  ten  parts  of  boiling  water,  and 
strain  through  linen;  set  by  the  strained  liquid  that  tne dregs  may 
subside,  from  which  pour  off  the  clear  solution,  and  boil  it  down  to 
eight  parts;  to  this  add  bicarbonate  of  potassium  previously  dis- 
solved in  hot  water  until  effervescence  ceases;  filter  and  evaporate 
to  dryness. 

This  salt  is  slightly  acid  to  test  paper,  though  called  the  neutral 
phosphate;  it  is  white,  amorphous,  deliquescent,  and  freely  soluble. 
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It  lias  been  given  as  an  alterative  in  scrofula  and  phthisis  in  the 
dose  of  ten  to  twenty  grains,  and  as  an  ingredient  in  some  of  the 
compounds  used  as  tonics. 

Hypophosphite  of  Potassium.    KHjPOj. 

This  salt  is  prepared  from  the  hy  j)ophosphite  of  calcium  and  car- 
bonate of  potassium,  which  decompose  each  other,  yielding  hypo- 
phosphite  of  potassium  and  insoluble  carbonate  of  calcium  which 
is  separated.     The  pro[X)rtions  are  as  follows: — 

Take  of  Hypophosphite  of  calcium 6  oz. 

Granulated  carbonate  of  potassium 5}  oz. 

Water Sufficient. 

Dissolve  the  hypophosphite  in  a  pint  and  a  half  and  the  carbon- 
ate in  half  a  pint  of  water.  Mix  the  solutions,  and  separate  the 
carbonate  of  calcium  on  a  filter;  after  draining,  pass  water  through 
the  precipitate  till  it  ceases  to  dissolve  out  tne  soluble  salt;  then 
evaporate,  stirring  toward  the  last  to  granulate  the  salt. 

Hypophosphite  of  potassium  is  a  white,  opaque,  deliquescent  salt, 
very  soluble  in  water  and  alcohol  Its  greater  tendency  to  absorb 
moisture  renders  it  less  eligible  for  prescription  than  the  sodium 
salt.  Its  dose  is  from  three  to  five  grains,  and  it  enters  into  a  num- 
l>er  of  the  syrujis  of  the  mixed  hypophosphites,  though  rarely  pre- 
scribed separately. 

Potassii  Silicas. — The  several  kinds  of  glass  are  mixed  silicates: 
those  of  sodium  and  calcium  constitute  window  glass;  potassium 
and  calcium,  crown  eflass,  and  potassium  and  lead,  flint  glass.  It 
is,  however,  remarkalble  that  the  alkaline  silicates  by  themselves 
are  soluble  in  water  and  decomposable  by  acids;  this  solubility  is 
increased  by  excess  of  alkali  and  by  heat,  especially  by  superheated 
steam. 

Silicate  of  potassium  is  a  transparent,  vitreous  mass,  deliquescent 
and  soluble  m  water;  it  is  formed  by  fusing  together  silica  and 
carbonate  of  potassium.  Soluble  glass  is  now  manufactured  on  a 
lai^  scale  in  Philadelphia,  for  use  as  an  impervious  coating  to 
casks,  as  an  ingredient  in  soaps,  and  for  many  economic  uses.  It 
has  been  asserted  to  be  a  powerful  solvent  for  arthritic  calculi  com- 
posed of  urate  of  sodium ;  the  dose  is  ten  to  fifteen  grains  twice 
daily,  dissolved  in  much  water. 

Pbtcissii  Picras^  vel  CarbazotaSj  Picrate  of  Potassium. — This  salt  is 
obtained  bv  neutralizing  picric  acid  with  potassa  or  its  carbonate, 
and  crystallizing  from  hot  water.  It  appears  in  fine  yellow  needles 
of  a  persistent  bitter  taste,  which  are  insoluble  in  alcohol,  not  very 
soluble  in  cold  water,  requiring  260  parts  at  60°  F.,  but  dissolves 
with  facility  in  boiling  water;  it  contains  no  water  of  crystalliza- 
tion. It  has  been  used  by  Braconnot  as  a  substitute  for  quinia  in 
intermittent  fevers,  with  good  success;  the  dose  is  stated  to  be  from 
two  to  five  grains,  in  pifls  or  powders  on  account  of  its  sparing 
solubility;  great  care  should  be  observed  in  rubbing  the  salts  of 
this  acid  to  jtowder,  as  they  explode  when  struck  with  violence. 
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Group  3. — Alkaline  Salts^  starting  with  Common  Salt. 

Sodii  chloridum,  NaCl.     Obtainecl  by  evaporation  of  certnin  natural  spring  waters. 

Sodii  sulphas,  Na^O^ilOH/).     Bj  action  of  sulphuric  acid  on  common  salt. 

Sodii  carbonas,  Na^COg.lOU^O.     Bj  calcining  the  sulphate  with  carbon,  ohalk,  etc. 

Sodii  carbonas  exsiccat,  Na^CO,.     By  simple  calcination  of  c>irbonate. 

Liquor  sodas,  NaH04-»qua.     By  ^oiling  the  carbonate  with  lime;  sp.  gr.  1.071. 

Soda^  NaHO.      By  evupurating  the  la^t  mentioned  solution. 

Sodii  bicarbonas,  2NaHC0,.     By  passing  gaseous  CO,  into  a  box  containing  effloresced 

crystals  of  the  carbonate. 
Sodii  phosphas,  Na2HP04.l2HjO.      By  neutralizing  superphosphate  of  calciam  with 

carbonate  of  sodium,  filtering,  and  evaporating. 
Sodii  hypophosphU,  Na^HPO,.     By  precipitating  liypophosphite  of  caloinm  with  Na,CO,. 
Liquor  sodas  chlorinata.     By  treating  the  carbonate  in  solution  with  chlorinated  lime. 
Sodii  hyposulphit,  Ntk^Sfi^^bHfi,    From  sulphur  and  carbonate  of  sodium  by  combustion, 

etc. 

Sodii  aeetcUf  NaAc.     An  intermediate  salt  in  the  preparation  of  acetic  acid. 

Sodii  eilrasy  Nn^Ci.     By  saturating  citric  acid  with  Na^CO,. 

Liquor  sodii  tartro'Citratit.    By  combining  bicarbonate  of  sodium  with  T  and  Ci. 

Sodii  yalerianas,  Na,Va.     An  intermediate  salt  in  the  preparation  of  other  Talerianates. 

Soda  benzocu,  NaBz.     By  neutralizing  benzoic  acid  with  NaCO,. 

Sodii  ntlphovinaSf  NaCjH^fSO^.     From  sulphoyinate  of  barium  with  NaCOg. 

Ammonii  benzoatf  NH,Bz.    Bj  saturating  benzoic  acid  with  water  of  ammonia  and  eya- 
porating. 

Sodii  Chloridum.    {Common  Salt.    NaCl  «=  58.5.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts 
of  the  world,  and,  in  solution,  a  constituent  of  numerous  springs, 
from  which  it  is  readily  obtained  by  evaporation.  It  is  also  one  of 
the  products  of  the  evaporation  of  sea-water. 

It  is  found,  in  commerce,  in  crystals  called  rock  salt,  or  usually 
in  a  granulated  or  fine  dry  powder.  It  is  soluble  in  about  three 
parts  of  water;  nearly  insoluble  in  alcohol,  and  contains  no  water 
of  crystallization;  its  chief  use,  that  of  a  condiment  and  antiseptic, 
is  well  known.  It  is  an  emetic  in  large  doses ;  externally  stimu- 
lant. Salt-baths,  with  or  without  friction,  are  useful  appliances  of 
the  physician. 

Tests. — Adulterations  with  lime  or  mas^nesia  are  shown  by  a 

Erecipitate  with  carbonate  of  sodium ;  metallic  salts  by  sulphuretted 
ydrogen  or  ferrocyanide  of  potassium;  sulphates  by  a  barium  salt. 

Sodii  Sulphas.    {Glauber's  Salts.    m^SG^lOH^G  «  822.) 

It  is  produced  from  the  residuum  in  making  muriatic  acid  and 
chlorinated  lime,  and  is  one  of  the  most  abundant  and  cheap  articles 
of  chemical  manufacture.  It  exists  in  sea-water,  and  in  many 
spring  waters.  It  is  usually  in  very  large  white  efflorescent  crystals. 
^Neutral,  very  soluble,  with  a  bitter,  nauseous,  and  saline  taste;  its 
composition  is  two  equivalents  of  sodium,  one  of  sulphuric  acid, 
and  ten  of  water;  the  water,  which  forms  55  per  cent,  of  its  weight, 
is  nearly  all  lost  in  effloresced  specimens.  Its  dose,  as  a  cathartic, 
is  3s8  to  3j  (one-half  when  effloresced),  though  chiefly  usei  as  a 
purge  for  horses  in  much  larger  quantities,  fi;  is  the  principal  in- 
gredient in  the  so-called  Cheltenham  salts.  It  has  been  prescribed 
m  doses  of  Sss  in  dysentery. 
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Tlie  presence  of  chlorides  may  be  detected  by  nitrate  of  silver,  of 
metallic  salts  as  above.    It  is  not  often  adulterated. 

Sodii  Carbonas.    {Sal  Soda.    Washing  Soda.    Na,CO3,10H,O-286.) 

Carbonate  of  sodium  is  found  native,  and  is  also  extracted  from 
the  ashes  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp; 
it  is,  however,  chiefly  produced  on  a  y^rj  large  scale  by  calcining 
sulphate  of  sodium  with  small  coal  and  challc,  which,  by  the  ab- 
straction of  oxygen,  reduces  it  into  sulphuret,  and  then  from  the 
presence  of  the  chalk  into  carbonate  of  sodium  and  sulphuret  of 
calcium,  Na^  -f  CaCOj  —  CaS  -f  NajCO,.  The  carbonate  is  sepa- 
rated by  digestion  with  hot  water,  evaporated,  further  carbonated, 
redissolved,  and  crystallized. 

The  chief  use  of  carbonate  of  sodium  is  in  the  arts  and  in  do- 
mestic economy  as  a  detergent,  and  in  the  preparation  of  numerous 
officinal  and  other  carbonates  and  salts  of  sodium.  It  is  extremely 
soluble  in  water,  and  efflorescent,  and  contains  62  per  cent,  of 
water  of  crystallization,  which  may  be  dissipated  by  heat. 

The  presence  of  common  salt  is  detected  by  supersaturating  with 
nitric  acid  and  adding  solution  of  nitrate  of  silver;  sulphate  of 
sodium  by  solution  of  nitrate  of  barium.  It  is  not  commonly 
adulterated.    Dose,  as  an  antacid,  gr.  x  to  S^s. 

Sodii  Carbonas  Exsiccaia.    (Dried  or  Calcined  Carbonate  of  Sodium. 

Na,CO3-106.) 

Tkke  of  C^bonate  of  sodium,  a  convenient  quantity. 

Expose  it  to  a  heat  in  a  clean  iron  (or  porcelain)  vessel  until  it  is 
thoroughly  dried,  stirring  constantly  with  an  iron  (or  porcelain) 
spatula,  then  rub  into  powder. 

This  is  the  form  in  which  carbonate  of  sodium  is  most  conveni- 
ently given  in  powder  or  pill.  It  is  a  milder  antacid  than  the  cor- 
responding salt  of  potassium.  The  dose  of  dried  carbonate  of 
sodium  is  gr.  v  to  xv.  It  enters  into  the  composition  of  some  tonic 
and  antacid  pills. 

Liquor  Sod(E^  U.  8.  P.    NaHO  in  Aq. 

Tkike  of  Carbonate  of  sodium,  twenty-six  troyounces. 
^  lame,  eight  troyounces. 

Distilled  water,^  a  sufficient  quantity. 

JMssolye  the  carbonate  in  three  pints  and  a  half  of  distilled 
water,  and  beat  the  solution  to  the  boiling  point.  Mix  the  lime 
with  three  pints  of  distilled  water,  and,  having  heated  the  mixture 
to  the  boilinj^  point,  add  it  to  the  solution  of  the  carbonate,  and 
boil  for  ten  minutes.  Then  transfer  the  whole  to  a  muslin  strainer, 
and,  when  the  liquid  portion  has  passed,  add  sufficient  distilled 
water,  through  the  strainer,  to  make  the  strained  liquid  measure 
fix  pints.    Lastly,  keep  the  liquid  in  well-stopped  bottles  of  green 
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Solution  of  soda  has  the  specific  gravity  1.071,  and  contains  five 
and  seven-tenths  per  cent,  of  hydrate  of  sodium. 

A  colorless  liquid,  having  an  extremely  acrid  taste,  and  a  strong 
alkaline  reaction.  It  causes  no  efiervescence  when  added  to  a  di- 
luted acid,  and  yields  no  precipitate  with  bichloride  of  platinum. 
When  saturated  with  diluted  nitric  acid,  it  gives  no  precipitate,  or 
only  a  slight  one,  with  carbonate  of  sodium,  chloride  of  barium, 
or  nitrate  of  silver. 

This  is  a  new  oflicinal  in  the  Pharmacopmia  of  1860,  in  which  it 
is  placed  under  the  general  head  Liquores.  In  the  process  and 
rationale  it  scarcely  differs  from  solution  of  caustic  potassa.  The 
carbonate  of  sodium  of  commerce  is  considered  of  sufficient  purity 
to  yield  on  the  abstraction  of  the  carbonic  acid  a  solution  of  caustic 
soda,  adapted  to  medicinal  and  ordinary  chemical  uses.  Its  em- 
ployment in  medicine  will  be  as  an  antacid  and  antilithic;  it  is  well 
adapted  to  replace  solution  of  potassa,  being  somewhat  milder  in 
its  action.    Dose,  ni^v  to  58s,  largely  diluted  with  milk. 

Soda.    {Caustic  Soda.     NaHO  =  40.) 

Hydrate  of  caustic  soda  is  prepared  from  its  solution  precisely 
like  caustic  potassa ;  it  is  seldom  used  in  medicine,  but  is  employea 
in  some  chemical  operations,  where  the  presence  of  potassa  is  not 
admissible,  and  in  the  manufacture  of  hard  soaps.  Under  the  name 
of  concentrated  lye  this  form  of  alkali  has  been  introduced  into  com- 
merce in  small  iron  boxes  for  domestic  use. 

Soda  Bicarbonas.    (Supercarbonate  of  Sodium.    Na,HC03  =  85.) 

The  best  process  for  preparing  this  salt  is  a  inodification  of  that 
originally  proposed  by  Dr.  Franklin  R.  Smith,  of  Bellefonte,  Pa. 
The  crystallized  carbonate  partly  effloresced,  or  a  mixture  of  the 
crystallized  and  dried,  in  proper  proportion,  is  placed  in  a  wooden 
perforated  box,  and  carbonic  acid  gas  (generated  by  the  action  of 
dilute  sulphuric  acid  on  marble)  is  passed  into  it.  Owing  to  the 
strong  affinity  of  the  monocarbonate  for  a  further  dose  of  carbonic 
acid,  the  bicarbonate  is  generated  in  this  simple  way.  Another 
process  consists  of  stirring  together  chloride  of  sodium,  dissolved 
m  three  times  its  weight  of  water,  and  carbonate  of  ammonium, 
which  has  chiefly  passed  into  bicarbonate— equal  weights;  the  two 
salts  decompose  each  other,  producing  bicarbonate  of  sodium,  which 
is  sparingly  soluble  and  precipitates  in  crystalline  grains,  and  mu- 
riate of  ammonium,  which  remains  in  solution,  jS^H^HCOj  and 
NaCl  =  NallCOj  and  NH^Cl.  As  met  with  in  the  shops,  bicarbo- 
nate of  sodium  is  a  dry,  white  powder,  slightly  alkaline,  permanent 
in  the  air,  soluble  in  thirteen  parts  of  cold  water,  decomposed  by  a 
boiling  temperature.  The  commercial  article  I  have  generally 
found  to  contain  some  sesqui-  or  monocarbonate.  The  taste  betrays 
this,  as  also  the  fact  of  its  readily  precipitating  carbonate  of  mag- 
nesium from  a  cold  solution  of  Epsom  salts,  which  well-made  bicar- 
bonate will  not ;  also  the  formation  of  a  reddish  precipitate  with 
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corrosive  Bubliroate.  This  impurity,  the  result  of  defective  prepa- 
ration, although  not  very  important,  renders  this  remedy  less  agree- 
able, and,  in  view  of  its  employment  in  effervescing  powders,  etc., 
less  effective.  The  proportion  of  carbonic  acid  given  off  from  bi- 
carbonate of  sodium  by  treating  it  with  acids  exceeds  50  per  cent., 
so  that  it  is  one  of  the  most  productive  articles  for  this  pur{)Ose.  It 
enters  into  effervescing  soda,  Seidlitz,  yeast,  and  some  other  pow- 
ders, in  which  tartaric  acid  is  employed  to  decompose  it;  the  pro- 
portion being  thirty-five  parts  of  the  acid  to  forty  of  the  bicarbo- 
nate. 

Sodium  saleratua  is  now  employed  in  immense  quantities  as  an 
adulteration  of  the  proper  saleratus,  and  as  a  substitute  foi*  bicar- 
bonate of  sodium;  it  is,  generally,  an  imperfect  substitute  for  the 
officinal  bicarbonate  of  sodium. 

Bicarbonate  of  sodium  is  used  in  medicine  as  a  mild  antacid ;  it 
is  very  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassium 
for  the  purpose.     Dose,  9j  to  3ji  in  carbonic-acid  water  if  at  hand. 

(For  effervescing  powders,  see  Extemporaneous  Prescriptions.) 

Sodii  Bicarhonas.    Bicarbonate  of  Sodium^  TJ.  S.  P.    (NallCOj.) 

Take  of  Commercial  bicarbonate  of  sodium,  in  powder,  G4  troyoimccs. 
Distilled  water,  six  pints. 

Introduce  the  powder  into  a  suitable  conical  glass  percolator, 
cover  it  with  a  piece  of  wet  muslin,  and  pour  the  water  gradually 
upon  it.  When  the  liquid  has  ceased  to  drop,  or  when  the  wash- 
ings cease  to  precipitate  a  solution  of  sulphate  of  magnesium, 
remove  the  bicarbonate  of  sodium  from  the  percolator,  and  drop  it 
on  bibalous  paper  in  a  warm  place. 

This  is  a  new  officinal  in  the  last  edition  of  the  U.  8.  Pharmaco- 
pma<f  and  is  much  to  be  preferred  for  medicinal  uses  to  the  com- 
mercial article;  the  tests  above  given  for  the  commercial  article  are 
appropriate  to  this. 

Sodii  Phosphas.    Phosphate  of  Sodium,  TJ.S.T.    (Na^0„12H,0.) 

Phosphate  of  sodium  is  formed  by  digesting  bone-ash  (phosphate 
of  calcium)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The 
superior  affinity  of  sulphuric  acid  for  the  lime  causes  them  to  unite 
at  the  expense  of  the  phosphoric  acid,  which  is  thus  liberated;  the 
sulphate  of  calcium  being  sejiarated,  carbonate  of  sodium  is  added  to 
the  phosphoric  acid  till  neutralized,  and  by  crystallizing,  the  pure 
phosphate  of  sodium  is  produced  in  large,  transparent,  efflorescent 
crystals. 

It  IB  a  tribasic  salt,  consisting  of  one  equivalent  of  phosphoric 
acid,  two  of  soda,  and  one  of  water,  and  twelve  of  water  of  crys- 
tallization. The  enormous  proportion  of  water,  62.8  per  cent,  of 
its  weight,  is  a  remarkable  property  of  this  salt. 

It  dissolves  in  four  times  its  weight  of  cold  water,  and  fuses  in 
its  water  of  crystallization  when  moderately  heated.  It  is  insolu- 
ble in  alcohol.  The  solution  has  an  alkaline  reaction,  and  does  not 
effisrvesce  with  acids. 
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The  precipitates  with  nitrate  of  silver  (yellow),  chloride  of  barium, 
and  acetate  of  lead  are  all  soluble  in  nitric  acid.  The  presence  of 
lime  is  found  by  a  white  precipitate  with  oxalate  of  ammonium. 

Sometimes  it  contains  arseniate  of  sodium,  which  is  detected  by 
saturating  the  solution  with  gaseous  sulphuretted  hydrogen,  heating 
slightly,  and  afterwards  carefully  adding  pure  phosphoric  acia, 
when  sulphuret  of  arsenic  will  be  precipitated. 

Phosphate  of  sodium  is  a  mild  saline  cathartic  and  diuretic. 
Dose,  from  5ij  to  Sj,  and  is  chiefly  recommended  by  its  taste,  which 
resembles  that  of  common  salt. 

Hypophosphite  of  Sodium.     Na^PO^ 

This  is  prepared  by  double  decomposition  between  hypophosphite 
of  calcium  and  crystallized  carbonate  of  sodium. 

Take  of  H}T)opho8phite  of  calcium    .     .     .     .     6  oz. 
Crystallized  carbonate  of  sodium  .     .    10  oz. 
'Water A  sufficient  quantity. 

Dissolve  the  hypophosphite  in  four  pints  of  water,  and  the  car- 
bonate in  a  pint  and  a  half,  mix  the  solutions,  pour  the  mixture  on 
a  filter,  and  lixiviate  the  precipitate  of  carbonate  of  calcium,  after 
draining,  with  water,  till  the  filtrate  measures  six  pints.  Evapo- 
rate this  liquid  carefully  till  a  pellicle  forms,  and  then  stir  con- 
stantly, continuing  the  heat  till  it  granulates.  In  this  state  the 
salt  is  pure  enough  for  medical  use;  but,  if  desired  in  crystals,  treat 
the  granulated  salt  with  alcohol  sp.  gr.  .835,  evaporate  the  solution 
till  syrupy,  and  set  it  by  in  a  warm  place  to  crystallize. 

Ilypophosphite  of  sodium  crystallizes  in  rectangular  tables  with 
a  pearly  lustre,  is  quite  soluble  in  water  and  in  ordinary  alcohol, 
and  deliquesces  slightly  when  exposed  to  the  air.  It  is  given  with 
the  other  salts  of  hypophosphorous  acid  as  a  tonic,  especially  appli- 
cable to  phthisis.     Dose,  5  grains  three  times  a  day. 

Liquor  Sodoe  Chlorinatce^JJ.  S.  P.  {Labarraque's  Disinfecting  Solution.) 

Reduced. 

Take  of  Chlorinated  lime,  twelve  troy  ounces Jj. 

Carbonate  of  sodium,  twenty -four  troyoimces ....    ly. 
"Water,  twelve  pints Oj. 

Dissolve  the  carbonate  of  sodium  in  three  pints  of  the  water, 
with  the  aid  of  heat.  Triturate  the  chlorinated  lime,  a  little  at  u 
time,  with  small  portions  of  the  water,  gradually  added,  until  a 
smooth,  uniform  mixture  is  obtained.  Mix  this  intimately  with 
the  remainder  of  the  water,  and  set  the  mixture  aside  for  twenty- 
four  hours.  Then  decant  the  clear  liquid,  and,  having  transferred 
the  residue  to  a  muslin  strainer,  allow  it  to  drain  until  sufficient 
liquid  has  passed  to  make,  with  the  decanted  liquid,  eight  pints. 
Mix  this  thoroughly  with  the  solution  of  carbonate  of  sodium, 
transfer  the  mixture  to  a  muslin  strainer,  and  allow  it  to  drain, 
adding  water,  if  necessary,  towards  the  close,  until  eleven  pints 
and  a  half  of  liquid  have  passed.  Lastly,  keep  the  liquid  in  well- 
stopped  bottles,  protected  from  the  light. 
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The  necessity  for  the  aid  of  heat  in  dissolving  the  carbonate  of 
sodium  may  be  overcome  by  the  use  of  the  mortar  and  y)e8tle,  as 
directed  in  the  chapter  on  Solutions,  The  solution  of  the  chlo- 
rinated lime  is  conveniently  accomplished  by  mixing  it  with  some 
clean  sand  and  packing  it  rather  loosely  into  a  funnel  with  a  pledget 
of  cotton  in  the  neck,  then  pouring  the  water  upon  it.  In  the  ab- 
sence of  a  precipitating  jar  in  which  to  mix  the  solutions,  wide- 
mouthed  bottles  may  be  substituted,  being  well  adapted  to  allow 
the  precipitated  carbonate  of  lime  to  subside. 

Labarraque's  is  a  transparent  liquid,  of  a  greenish -yellow  color, 
having  a  slight  odor  of  chlorine,  and  a  sharp,  saline  taste.  Its 
sfiecitic  gravity  is  1.046 ;  it  contains  an  excess  of  carbonate  of 
sodium.  Its  value  will  be  chiefly  dependent  on  the  quality  of  the 
chlorinated  lime  used ;  if  this  is  moist  and  has  a  faint  odor,  it  will 
make  inferior  Labarraque's  solution.  It  rapidly  decolorizes  solu- 
tion of  indigo,  and  produces  a  copious,  light-brown  precipitate  with 
solution  of  sulphate  of  iron.  It  owes  its  therapeutic  and  antiseptic 
properties  to  containing  hypochlorous  acid,  which  is  readily  liberated 
on  the  addition  of  even  a  weak  acid,  and,  on  exposure  to  the  air, 
by  the  absorption  of  carbonic  acid.  It  is  used  in  malignant  fevers 
as  an  antiseptic  and  stimulant,  and  to  correct  fetid  eructations  and 
evacuations;  it  is  a  favorite  addition  to  gargles  in  ulcerated  sore- 
throat.  One  of  its  principal  uses  is  to  purify  the  air  in  sick-rooms, 
in  which  case  it  acts  by  decomposing  sulphuretted  hydrogen,  against 
which  gas,  when  inhaled,  it  is  also  an  antidote.  The  dose  is  f^ss, 
diluted  with  water  or  mucilage.  In  gargles,  f5ss  or  fSj  may  be 
used  in  Oss. 

A  demand  for  this  solution  has  grown  out  of  the  now  fashionable 
art  of  skeletonizing  and  bleaching  leaves  and  seed-vessels  of  plants. 
A  solution  of  chloride  of  lime  serves  a  good  purpose  for  bleaching 
skeletonized  plant  structures  which  are  deprived  of  their  chlorophyl, 
but  for  ferns,  which  are  to  be  bleached  without  any  previous  pro- 
cess, solution  of  chlorinated  soda  has  been  found  greatly  superior. 

Soda  Hyposulphis.    {Hyposulphite  of  Sodium.    Na^,03,5H,0  ■=  248.) 

This  salt,  which  is  very  extensively  used  by  photographers  for 
the  solution  of  the  unaltered  iodide  of  silver,  may  be  economically 
prepared  by  the  following  process :  16  oz.  finely-powdered  crystal- 
lize carbonate  of  sodium  are  mixed  with  5  oz.  flowers  of  sulphur, 
and  heated  in  a  porcelain  dish  with  constant  agitation,  until  it 
takes  fire  and  burns  to  sulphite  of  sodium;  this  is  dissolve<l  in 
water  and  boiled  with  sulphur,  by  which  another  equivalent  of  this 
element  is  taken  up,  so  as  to  form  the  hyposulphite  Na,  +  SO,  -h 
S-iNa^SjOj;  it  is  then  evaporated  to  crystallization. 

The  crystals  are  large,  colorless,  rhombic  prisms,  of  a  cooling, 
afterwards  bitterish,  somewhat  alkaline,  sulphurous  taste,  and  easily 
soluble  in  water;  the  solution  gradually  deposits  sulphur,  leaving 
sulphite  of  sodium,  or  if  in  contact  with  the  air,  sulphate  of  sodium, 
in  solution. 
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It  has  been  recommended  in  various  diseases  as  a  resolvent,  alter- 
ative, and  sudorific,  and  also  as  a  solvent  for  biliary  concretions ; 
3ss  to  3j  of  it  is  ffiven  in  the  course  of  a  day  in  solution  or  prefer- 
ably in  syrup.  Externally  it  has  been  employed  as  a  bath  in  quan- 
tities of  from  1  to  4  ounces  dissolved  in  the  necessary  quantity  of 
water,  and  with  the  subsequent  addition  of  3  fluidounces  of  diluted 
sulphuric  acid  for  each  ounce  of  the  salt,  so  as  to  liberate  the  hypo- 
sulphurous  acid  which  immediately  decomposes  into  sulphur  and 
sulphurous  acid. 

Sodii  Acetas.    Na,Ac  +  3 Aq.  «=  160. 

This  is  officinal  in  the  list,  being  formed  by  double  decomposition 
between  acetate  of  calcium  obtained  by  neutralizing  the  acid  from 
the  destructive  distillation  of  wood,  with  carbonate  of  sodium,  as 
explained  under  the  head  of  Acetic  Acid.  It  is  made  officinal  with 
a  view  to  the  preparation  of  acetic  acid  by  its  decomposition  ;  it  is 
also  made  as  follows : — 

Acetate  of  lead  is  decomposed  by  carbonate  of  sodium,  a  precipi- 
tate of  carbonate  of  lead  is  formed,  and  the  acetate  of  sodium 
remains  in  solution;  or  such  a  solution  is  obtained  by  neutralizing 
acetic  acid  with  carbonate  of  sodium;  it  is  then  evaporated  to 
crystallization.  The  salt  crystallizes  in  prisms  of  a  saline,  bitter 
taste,  which  effloresce  in  wai:m  dry  weather,  and  are  fusible  and 
very  soluble  in  water. 

It  has  been  used  for  the  same  purpose  for  which  acetate  of  potas- 
sium is  employed,  and  is  said  to  be  rather  milder  in  its  action ;  the 
dose  is  9j  to  3ij- 

Metals  are  detected  in  the  solution  of  this  salt  by  sulphuretted 
hydrogen  and  ferrocyanide  of  potassium ;  sulphuric  acid  (sulphate 
of  sodium)  by  the  characteristic  precipitate  with  acetate  of  barium* 

Sodii  Ciiras.    {Citrate  of  Sodium.    NajCi  =  276.) 

Citric  acid  being  a  tribasic  acid  furnishes  three  salts  with  sodium, 
of  which  the  most  desirable  appears  to  be  that,  the  composition  of 
which  is  given  above.  It  is  easily  made  by  adding  two  equivalents 
of  bicarbonate  of  sodium  to  one  of  citric  acid,  evaporating,  and 
crystallizing.  These  proportions  would  indicate  approximatenr  one 
ounce  of  bicarbonate  of  sodium  to  ten  drachms  of  citric  acid.  It 
forms  needles  of  a  pleasant  sub-acid  taste.  If  the  basic  citrate  is 
prepared  the  proportion  of  bicarbonate  should  be  increased  to  one 
ounce  and  a  half,  and  the  salt  would  then  correspond  more  nearly 
with  the  officinal  citrate  of  potassium.  Its  taste  is  free  from  bitter- 
ness, and  it  is  recommended  as  a  pleasant  saline  cathartic.  Dose, 
six  to  twelve  drachms. 

Sdution  of  Tartro-Citrate  of  Sodium. 

Tartro-citrate  of  sodium  has  been  recommended,  in  solution,  as 
furnishing  a  more  permanent  and  cheaper  purgative  lemonade  than 
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the  justly  celebrated  citrate  of  magnesium.  I  have  had  but  little 
exix?rieiice  with  it,  but  propose  the  following  as  a  practicable  formula 
for  its  preparation : — 

Take  of  Tartaric  acid 5vj. 

Bicarbonate  of  sodium ^vss  or  q.  s. 

Water fgxss. 

Dissolve  the  acid  in  the  water,  and  add  the  sodium  salt  till  it  is 
nearly  neutral,  then  filter  and  add — 

Simple  syrup fS^ss. 

Tincture  of  fresh  lemon  peel f^ss. 

And  lastly — 

Citric  acid, 

Bicarbonate  of  sodium,  of  each 3j. 

Cork  and  bottle  immediately  and  securely.  Dose,  one  bottle,  as 
a  cathartic 

Soda  Citro-Tartras  EffervescenSj  Ph.  Br. 

Takeof  Bicarbonate  of  sodium 17  parts. 

Citric  acid 6  parts. 

Tartaric  acid 8  parts. 

Mix  them  and  heat  to  200  to  220°  until  the  particles  aggregate 
to  a  granular  condition.    It  should  be  kept  in  well-closed  bottles. 

Sodii  Valerianas.    NaVa  — 124.8. 

Valerianate  of  sodium  is  made  by  saturating  solution  of  caustic 
soda  with  valerianic  acid,  as  produced  by  the  distillation  of  amylic 
alcohol  or  fusel  oil  from  a  mixture  of  sulphuric  acid  and  bichromate 
of  potassium,  by  which  it  is  converted  into  valerianic  acid,  which 
combines  with  the  soda.  The  valerianate  is  obtained  dry  by  evapo- 
ration and  fusion,  and  being  broken,  is  in  soft  white  crystalline 
pieces,  very  soluble,  deliquescent,  with  the  odor  of  valerianic  acid, 
and  a  taste  at  first  styptic  and  afterwards  sweetish ;  it  melts  with- 
out loss  at  285°,  ana  concretes  on  cooling.  If  100  grains  of  the 
salt,  dissolved  in  600  grains  of  water  heatea  to  200°,  be  mixed  with 
a  solution  of  100  grains  of  sulphate  of  zinc  in  the  same  quantity  of 
water,  crystals  of  valerianate  of  zinc  will  be  formed  on  the  surface 
ol  the  mixture  before  it  cools.  Its  use  is  to  prepare  the  other  vale- 
rianates by  double  decomposition.  It  should  be  soluble  in  absolute 
alcohol.    (See  Acidum  Valerianicum.) 

Sodii  Sulphovinas.    "SaGJI^ySO^  +  2Aq. 

Sulphovinate  of  sodium  is  prepared  by  mixing  about  equal  parts 
of  concentrated  sulphuric  acid  and  strong  alcohol,  and  heating  after- 
wards by  means  of  a  water-bath ;  water  is  then  added,  and  carbonate 
of  barium  to  saturation ;  the  solution  of  sulphovinate  of  barium  is 
then  exactly  decomposed  by  a  solution  of  sulphate  of  sodium,  and 
tbe  filtrate  evaporated  to  crystallization.  It  crystallizes  in  hexa- 
gonal tableSi  is  deliquescent  and  very  soluble  in  water;  it  fuses  at 
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187°,  and  is  decomposed  above  212°;  its  taste  is  pleasantly  saline 
and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted 
with  weakness  of  the  digestive  organs  and  flatulency.  The  dose,  as 
a  laxative,  is  from  half  an  ounce  to  one  ounce. 

The  impurities  might  be  barium,  detected  by  sulphuric  acid,  or 
sulphate  of  sodium,  detected  by  chloride  of  barium. 

Sodii  Benzoas.   {Benzoate  of  Sodium.   N'a,Bz  =  144.) 

If  benzoic  acid  is  saturated  with  carbonate  of  sodium,  the  solu- 
tion yields,  on  evaporation  and  cooling,  needles,  which  are  little 
soluble  in  alcohol.  It  has  been  recommended  in  cases  of  gout  on 
account  of  benzoic  acid  being  changed  by  the  animal  economy  into 
hippuric  acid. 

Group  4. — Alkaline  Salts,  starting  with  Crude  Tartar. 

Crude  argoUy  or  tartar.     Deposited  in  the  casks  daring  the  refining  of  wines. 

Potassii  bitartras,  KHT.    Purified  by  repeated  crystallization,  etc. 

Potassii  et  sodii  tartras,  KNaT  -f-  4H,0.     Boiling  carb.  sodium  with  bitartrate. 

Potassii  tartras,  K,T.     Boiling  pure  carbonate  potassium  with  bitartrate. 

Potassii  et  boraois  tartras,  KNaT  +  2KHB0/T  4-  2Aq.    Boiling  borax  with  biUrtrate; 
deliquescenL 

Potassii  boracioo-tartras,  EHBO3T.     Boiling  boracic  acid  with  bitartrate;  permanent 

Crude  argols  are  imported  from  the  wine-producing  countries  of 
two  kinds,  the  red  and  the  white  tartar  of  commerce.  Recently 
tartar  has  been  produced,  though  not  in  large  quantities,  in  the 
vicinity  of  Cincinnati,  Ohio.  It  consists  of  potassa  combined  with 
an  excess  of  tartaric  acid,  some  tartrate  of  calcium,  coloring  matters, 
etc.,  the  lees  and  settlings  of  the  wine  which  have  separated  during 
the  conversion  of  the  sugar  of  the  grape-juice  into  alcohol,  and  col- 
lected as  a  mass  on  the  bottom  and  sides  of  the  casks. 

Potassii  Bitartras.  {Cream  of  Tartar.  KHT  +  Kfi  »  207.1.) 

Cream  of  tartar  is  made  by  treating  argols  with  hot  water,  mix- 
ing with  clay,  which  absorbs  the  coloring  matters,  purifying  by 
crystallization,  and  reducing  to  powder.  It  is  a  white  somewhat 
gritty  powder,  of  an  agreeable  acid  taste,  sparingly  soluble  in  the 
mouth,  soluble  in  184  parts  of  cold  water,  and  in  18  parts  of  boiling 
water,  which  deposits  it  on  cooling.  It  consists  of  one  equivalent 
of  potassium,  one  of  water,  and  one  of  tartaric  acid,  though  formerly 
considered,  as  its  name  implies,  a  bitartrate;  the  combined  water 
contained  in  it  is  capable  of  being  replaced  by  other  bases,  as  in  the 
two  salts  which  follow,  and  in  the  tartrate  of  iron  and  potassium, 
and  the  tartrate  of  antimony  and  potassium,  described  in  subsequent 
chapters.  The  reader  is  referred  to  page  75,  40th  vol.,  American 
Journal  of  Pharmacy,  for  another  and  more  efficient  method  of 
purifying  cream  of  tartar  and  its  derivatives,  by  Prof.  R  S.  Wayne, 
of  Cincinnati. 
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Cream  of  tartar  in  doses  of  3Rfl  to  3j,  and  in  smaller  quantities,  is 
a  very  common  and  well-known  hydragogue  cathartic,  refrigerant, 
and  diuretic  It  is  usually  given  aifiused  in  water,  being  sparingly 
soluble. 

Tests. — It  is  very  liable  to  adulteration,  which  may  be  detected 
by  its  solubility  as  above,  and  bv  the  following  tests: — 

It  should  be  completely  soluble  in  liquor  potasses  and  liquor  am- 
monise. 

Tartrate  of  calcium,  which  should  not  exceed  five  per  cent,  in  a 
commercially  pure  specimen,  is  discovered  in  the  neutralized  solu- 
tion by  a  white  precipitate  with  phosphate  of  sodium,  or  neutral 
oxalate  of  ammonium. 

Sulphuric  acid,  sulphate  of  calcium,  alum,  and  sulphate  of  potas- 
sium by  an  insoluble  precipitate,  in  cold  solution,  with  chloride  of 
barium. 

Metals  (copper,  iron,  etc.),  by  precipitates  with  sulphuretted  hy- 
drogen and  ferrocyanuret  of  potassium. 

Poiassii  et  Sodii  Tariras.   {Bochelle  Salt   K]SraT"  +  Aq.= 283.1.) 

Rochelle  salt  is  prepared  by  combining  one  equivalent  of  carbonate 
of  sodium  with  one  of  bitartrate  of  potassium.  The  sodium  of  the 
carbonate  uniting  with  the  excess  of  tartaric  acid  of  the  bitartrate 
to  form  a  neutral  salt,  carbonic  acid  is  evolved.  The  crystals  of 
this  salt  are  usually  large,  transparent,  slightly  efflorescent,  of  a 
saline  not  very  unpleasant  taste,  and  soluble  in  five  parts  of  water.. 
It  18  incompatible  with  most  acids  and  acidulous  salts,  which  by 
combining  with  the  sodium  throw  down  bitartrate  of  potassium. 
It  is  commonly  sold  in  powder,  and  combined  with  one-third  its 
weight  of  bicarbonate  of  sodium  constitutes  the  so-called  Seidlitz 
mixture.    It  is  a  mild  and  pleasant  purgative.    Dose,  from  3ij  to  3j. 

TcMs. — ^The  presence  of  tartrate  of  calcium,  except  in  small  quan- 
tity, renders  the  solution,  in  2  J  to  8  parts  of  cold  water,  milky. 

Lime,  metals,  and  sulphuric  acid  are  detected  as  in  cream  of 
tartar;  in  the  latter  case,  after  acidulating  with  nitric  acid. 

Potassii  Tartras.  {Soluble  Tartar.  K,"f «  227.2.) 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in. 
bitartrate  of  potassium  is  combined  with  potassium ;  by  boiling  one 
equivalent  of  the  carbonate  of  that  alkali  with  one  equivalent  of 
bitartrate,  the  carbonic  acid  escapes;  the  reaction  closely  resembles 
that  last  described,  substituting  potassium  for  sodium.  Tartrate  of 
potassium  is  either  in  white  crystals,  or  a  granulated  iX)wder  slightly 
deliquescent  and  freely  soluble;  it  is  less  agreeable  to  the  palate  than 
the  foregoine,  which  it  resembles  in  medical  properties  and  uses. 
The  dose  is  from  3j  to  5j. 

Tests. — A  solution  in  2  parts  cold  water  shows  the  presence  of 
tartrate  of  calcium  if  milky. 

Lime  is  detected  by  phosphate  of  sodium  or  neutral  oxalate  of 
ammonium. 
18 
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Metals  (iron,  copper,  tin),  by  ferrocyanide  of  potassium  and  sul- 
phuretted hydrogen,  the  latter  after  acidulating  with  muriatic  acid. 

Sulphuric  and  muriatic  acids  are  found  in  the  solution  acidulated 
with  nitric  acid  by  the  precipitate  with  nitrate  of  barium  and  ni- 
trate of  silver. 

Potassii  et  Boracis  Tartras.    KHTaT  4-  2(KBB03T^ + 8 Aq. 

The  tai^tarus  boraxatus  of  the  Genaan  Pharmacopcdas  is  prepared 
by  dissolving  3  parts  of  crystallized  pure  cream  of  tartar  in  a 
solution  of  1  part  borax  in  5  parts  water,  and  evaporating  with 
constant  agitation  to  dryness.  It  is  soluble  in  2  parts  of  water, 
deliquescing  in  the  air,  and  has  a  mild,  agreeably  sour  taste.  Its 
medicinal  properties  are  similar  to  those  of  the  other  neutral  tar- 
trates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  de- 
tected as  above. 

Potassii  Boracico-Tariras.     EZBLBOjT. 

The  tartarus  boraxatus^  or  tartras  borico-potassicuSy  of  the  French 
CodeXj  as  originally  made  by  Soubeiran,  is  prepared  by  dissolving 
1  part  of  boracic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water, 
and  evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to 
prevent  the  premature  separation  of  the  excess  of  bitartrate  of 
potassium.  The  salt  resembles  the  foregoing  in  appearance  and  pro- 
perties, except  that  it  keeps  in  the  air  without  attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum  Arabic,  Ice- 
land moss  salep,  etc. ;  it  colors  curcuma  paper  brown,  and  dissolves 
in  2  parts  boiling,  and  12  cold  water.  Moistened  with  HSO^,  it 
colors  the  flame  of  alcohol  green. 

Group  5. — Alkaline  Salts — Preparations  of  Ammonia. 

Ammonil  chloridum  (AmmoDisB  murias,  1860),  NH,HC1  b=  NH^Cl.     Neutral,  odorless, 

much  used  in  the  arts. 
Ammonii  chloridum  purificatum.     Made  by  purifying  the  oommerclal  NH^Cl. 
Ammonii  sulphas,  (NH^)^S04.     Manufactured  from  gas  liquors. 
Ammonii  et  magrtmi  mlphas.    A  constituent  of  the  HgBOj  lagoons  in  Tuscany. 
Ammonii  pkosphat,  2NH^P04.     By  precipitating  phosphate  calcium  with,  carbonate  of 

ammonium.  i 

Ammonii  hypophosphU,  NH^H^POg.     By  precipitating  hypophosphite  of  oalciom  with 

carbonate  of  ammonium. 
Ammonii  nitras,  NH^,N0y     By  heat  fhmishes  N,0. 

Aqua  ammonisB.     Aqueous  solution  of  caustic  ammonia,  sp.  gr.  .960. 

Aqua  ammonias  fortior.  Aqueous  solution  of  caustic  ammonia,  sp.  gr.  .900. 
Spiritus  ammonisB.  Alcoholic  solution  of  caustic  ammonia,  sp.  gr.  .831. 
Spiritus  ammonliB  aromaticus.    Alcoholic  solution  of  carbonate  of  ammonium  with 

aromadcs. 
Ammonii  carbonas,  (NH4),HC0,.     Hard,  translucent,  pungent 
Ammonii  bicarbonate  NH^HCOg.     White,  pulverulent,  odorless. 

Liquor  ammonii  acetatis.     Neutral  and  mild  solution  of  4NH4AC. 
Ammonii  citraa,  SNH^Cl.     In  solution  a  diuretic. 
Ammonii  valerianate  NHTa.     Antispasmodic.     Used  !n  solution. 
Ammonii  tulphurttum,  NH^HS.     Test  liquids  forming  sulphureU  of  metala 

Ammonii  bensoas,  NH^Bs.     Used  in  gout 
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Ammonii  Chloridum.    {Ammonice  Murias^  1860.    NH^C1=63.5.) 

Muriale  of  ammoniac^  sal  ammoniac^  or  chloride  of  ammoyiium  is 
in  the  list  of  the  Pharmacopoeia;  it  is  prepared  on  a  very  large 
scale  in  England  from  the  residuary  products  of  the  destructive 
distillation  of  coal,  and  from  other  empyreumatic  products  contain- 
ing ammonium.  It  is  in  white,  translucent,  fibrous  masses,  wh  ich  are 
convex  on  one  surface  and  concave  on  the  other;  it  has  a  pungent 
saline  taste,  but  no  odor.  It  cannot  be  conveniently  powdered  by 
contusion  or  trituration,  and  is  best  reduced,  in  a  small  way,  by 
dissolving,  evaporating,  and  granulating  at  a  moderate  heat.  It  is 
a  very  soluble  salt,  being  dissolved  by  less  than  three  parts  of  cold 
water,  and  in  alcohol;  it  is  incompatible  with  strong  acids,  which 
liberate  muriatic  acid,  and  with  alkalies,  which  disengage  ammo- 
nia, as  in  some  of  the  processes  which  follow.  It  is  frequently 
prescribed,  especially  by  German  practitioners,  as  a  stimulating 
alterative  in  catarrhs,  combined  with  expectorants.  Dos£,  from 
gr.  V  to  XX. 

Tests. — The  reactions  of  ammonia  are  similar  to  those  of  potassa ; 
bichloride  of  platinum  produces  a  yellow  precipitate;  tartaric  acid 
a  crystalline  white  precipitate,  which  is  somewhat  more  soluble 
than  cream  of  tartar. 

The  characteristic  test  to  distinguish  its  salts  from  the  potas- 
siam  salts,  is  the  evolution  of  ammonia  on  triturating  them  with 
bydrated  lime,  or  with  caustic  potiissa ;  ammonia  is  recognized  by  its 
peculiar  odor  and  the  white  fumes  occasioned  on  the  approach  of  a 
rod  moistened  with  muriatic  acid.  The  salts  of  ammonia,  except 
those  with  fixed  mineral  acids,  are  volatilized  by  a  red  heat. 

Muriate  of  ammonia  should  be  perfectly  white,  and  entirely  dis- 
sipated by  heat.  Copper,  lead,  ana  tin  arc  detected  by  sulphuretted 
Lydroffen;  iron  by  ferrocyanide  of  potassium;  pulphuric  acid  by 
chloride  of  uarium. 

Ammonii  Chloridum  Piirijicattim. 

Take  of  Chloride  of  ammonium,  in  small  pieces,  twenty  troyounces. 
Water  of  ammonia,  five  fluidrachms. 
Water,  two  pints. 

Dissolve  the  chloride  of  ammonium  in  the  water,  in  a  porcelain 
dish,  with  the  aid  of  heat ;  add  the  water  of  ammonia,  and  con- 
tinue the  heat  for  a  short  time;  filter  the  solution  while  hot,  and 
eva[»orate  to  dryness,  with  constant  stirring,  at  a  moderate  heat, 
until  it  granulates. 

It  is  soluble  in  2J  parts  of  cold  and  its  own  weight  of  boiling 
water,  has  a  faint  acid^reaction,  and  is  not  discolored  by  tannic  acid. 

Ammx>nii  Sulphas.    (KHJ^O^=s75. 

This  salt,  which  is  seldom  met  with  in  the  shops,  is  now  manu- 
&ctnred  on  a  large  scale  both  in  Philadelphia  and  in  Kew  York, 
from  the  washings  of  coal  gas.  It  is  a  very  soluble  salt,  chiefly 
prodooed  from  the  otherwise  useless  residuary  liquids  obtained  from 
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the  gas  works,  and  is  chiefly  consumed  in  the  manufacture  of  am- 
monia alum  and  of  ammonia  on  a  large  scale.  It  is  also  available 
for  the  preparation  of  carbonate  of  ammonium  and  the  solutions 
of  caustic  ammonia,  though  it  is  said  to  impart  to  these  products 
a  more  empyreumatic  odor  than  the  muriate. 

Ammonii  et  Magnesii  Sulphas,    NH^,S04  4-Mg,SO^+6Aq? 

This  is  a  new  commercial  source  of  the  preparations  of  ammonia, 
derived  from  the  boracic  acid  lagoons  in  Tuscany.  It  crystallizes 
out  of  the  solutions  formed  in  the  purification  of  the  boracic  acid 
in  England.  This  double  sulphate  is  readily  made  available  in  the 
preparation  of  the  salts  of  ammonium,  and  is  said  to  yield  products 
devoid  of  the  empyreumatic  odor  so  perceptible  in  the  ammonium 
salts  obtained  from  the  gas  liquor  products. 

Ammonii  Nitras.    NH^,N'O3=80. 

Nitric  acid  is  saturared  with  carbonate  of  ammonium  and  eva- 
porated. It  occurs  in  prisms,  which  are  deliquescent,  and  have  a 
cooling  saline  taste. 

If  tnrown  in  a  red-hot  crucible  it  burns  with  a  yellow  flame,  and 
has,  therefore,  received  the  name  of  nitrum  flamm/ms.  When  not 
too  suddenly  heated,  it  is  decomposed  exactly  into  2H,0  and  ^,0 
— oxide  of  nitrogen,  or  "laughing  gas." 

It  is  given  in  similar  complaints  with  saltpetre  and  nitrate  of 
sodium,  in  doses  ranging  from  10  grains  to  2  scruples. 

Aqua  AmmonicBj  U.  S.  P.  {Preparations)^  and  Aqua  Ammonice 

Fortior,  U.  S.  P.  {List\ 

Solution  of  ammonia  (spirits  of  hartshorn)  and  stronger  solution  of 
ammonia  are  obtained  from  chloride  of  ammonium  by  the  action 
of  quicklime,  which,  combining  with  the  acid,  liberates  the  caustic 
alkali  in  the  form  of  gas,  NH.Cl  +  CaO  =  NH,HO  +  CaCl.  The 
gas  is  passed  by  suitable  contrivances  into  water,  which  absorbs  it 
with  avidity,  especially  if  refrigerated. 

The  usual  commercial  strength  is  somewhat  below  that  of  the 
officinal  aqua  ammonice^  which  has  the  sp.  gr.  960.  The  strongest 
marks  900,  and  contains  twenty-six  per  cent,  of  the  gas.  It  should 
be  handled  with  great  caution  in  warm  weather,  serious  accidents 
being  liable  to  occur  from  its  sudden  and  violent  eflfervescence. 
Both  of  these  preparations  are  used  externally,  the  latter  rarely,  in 
various  combinations  for  immediate  vesication.  They  are  too 
caustic  to  be  given  by  the  stomach  unless  largely  diluted  and  modi- 
fied by  emollient  or  mucilaginous  excipients.  The  dose  of  the 
officinal  aqua  ammonise  (not  fortior),  or  of  spiritus  ammoniee,  ia 
ni.x  to  XXX.  Several  liniments  and  lotions  introduced  under  the 
appropriate  heads  contain  one  or  other  of  these  preparations. 

'  Spiritus  Ammonice^  U.  S.  P. 

The  composition  of  spirit  of  ammonia  is  similar  to  the  foregoing) 
except  that  alcohol  is  used  as  the  solvent  for  the  gas ;  it  has  near^ 
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the  strength  of  the  officinal  solution  of  ammonia,  and  is  made  by 
passing  a  stream  of  the  caustic  gas  into  a  vessel  of  alcohol  sur- 
rounded with  ice-cold  water.  Its  only  advantage  over  aqua  am- 
monias is  for  admixture  with  tinctures,  which  would  be  incompatible 
with  an  aqueous  liouid.  It  should  be  kept  in  small  and  well- 
stopped  bottles,  and  like  the  aqueous  solutions  of  this  volatile  gas, 
should  be  kept  in  a  cool  part  of  the  premises,  and  dispensed  with 
special  reference  to  preventing  waste  by  evaporation. 

For  internal  use  the  aromatic  spirit  of  ammonia  is  preferred ; 
they  should  be  carefully  distinguished  from  each  other. 

Ammonii  Carbonas.    (NH^)^HC03. 

Carbonate  of  ammonium  (sesquicarbonate)  is  prepared  by  treating 
a  mixture  of  chloride  or  sulphate  of  ammonium  and  chalk  (soft 
carbonate  of  calcium).  When  chloride  of  ammonium  is  used,  chlo- 
ride of  calcium  and  carbonate  of  ammonium  are  formed  ;  the  latter, 
being  volatile,  sublimes,  and  is  collected  in  a  colorless,  almost  trans- 
parent sublimate,  with  powerful  pungent  odor  and  acrid  taste. 
This  may  be  considered  as  a  compound  of  protocarbonate  and  bi- 
carbonate of  ammonium,  one  equivalent  of  each,  or  as  a  sesqui- 
carbonate. 

No  less  than  twelve  different  compounds  of  ammonium  carbonic 
acid  and  water  are  described  by  Rose.  The  officinal  salt  is  trans- 
lucent, or  white,  usually  in  irregular  lumps  from  the  breaking  of 
a  large  dome-shaped  mass  at  first  obtained ;  it  is  very  hard,  and  on 
that  account  liable  to  fracture  a  glass  bottle  in  which  it  is  placed ; 
pungent,  soluble  in  about  4  times  its  weight  of  cold  water  and 
freely  in  weak  alcohol ;  its  taste  is  sharp  and  penetrating ;  by  ex- 
posure to  the  air  it  undergoes  a  change  into  bicarbonate,  which  is 
unsuited  to  many  uses. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well 
known ;  it  is  given  in  various  modes  of  combination,  some  of  which 
will  be  noticed  under  the  head  of  Extemporaneous  Preparations.  Its 
doee  is  gr.  v. 

Hydrated  Protocarbonate  of  Ammo7iium.(i) — Smelling  salts  are  fre- 
quently made  directly  from  the.  powdered  sesquicarbonate',  or  from 
the  mixture  of  about  five  parts  of  granulated  chloride  of  ammonium 
and  seven  parts  of  carbonate  of  potassium  with  a  little  water  of 
ammonia  and  appropriate  flavor.  The  hydrated  protocarbonate  of 
ammonium  is,  however,  preferable  for  the  purpose,  and  may  be  con- 
veniently made  by  mixing  2  parts  of  commercial  (sesqui-)  carbonate 
of  ammonium  in  coarse  powder  with  one  part  of  the  strongest 
water  of  ammonia,  in  a  well-stoppered  bottle,  and  stirring  them 
together  occasionally  for  a  week,  then  setting  the  mass  aside  to 
solidify,  after  which  it  may  be  powdered,  perfumed,  and  transferred 
to  pungents  for  sale. 
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Spiritus  Ammonice  Aromaticus^  U.  S.  P.    {Spirit  Sal.  Volat,) 

Take  of  Carbonate  of  ammonium,  a  troyounce. 
Water  of  ammonia,  three  fluidounces. 
Oil  of  lemon,  two  nuidrachms  and  a  half. 
Oil  of  nutmeg,  forty  minims. 
Oil  of  lavender,  fifteen  minims. 
Alcohol,  a  pint  and  a  half. 
Water,  a  sufficient  quantity. 

Dissolve  the  carbonate  in  the  water  of  ammonia,  previously  mixed 
with  four  fluidounces  of  water.  Dissolve  the  oils  in  the  alcohol, 
mix  the  two  solutions,  and  add  sufficient  water  to  make  the  whole 
measure  two  pints. 

This  is  a  very  convenient  new  formula,  superseding  the  former 
process,  which,  requiring  the  use  of  a  retort  and  receiver,  was  seldom 
practised  by  the  apothecary,  but  it  furnishes  a  less  pleasant  prepa- 
ration than  the  old  process.  It  will  be  observed  that,  besides  the 
neutral  carbonate,  it  contains  a  small  proportion  of  caustic  ammonia. 
This  is  necessary  to  make  it  corre8ix)nd  in  pungency  to  the  old 
preparation.  It  is  believed  that  the  formula  now  offered  for  this 
valuable  remedy  will  add  greatly  to  its  uniformity,  while,  at  the 
same  time,  it  places  it  among  the  preparations  readily  made  in  the 
shop. 

Few  of  our  medicines  have  a  wider  and  more  useful  sphere  than 
this  well-known  antacid  and  stimulant ;  combined  with  tinctures 
and  other  neutral  preparations,  it  is  found  to  add  to  their  diffusi- 
bility,  while  in  doses  of  from  rrixx  to  f5j  it  meets  some  very  com- 
mon  indications  in  disease. 

Ammonii  JBicarbonas.    NH^,HC03. 

Bicarbonate  of  Ammonium. — By  long  exposure  to  the  air,  parti- 
cularly in  small  fragments,  the  sesquicarbonate  loses  its  pungency, 
falls  into  powder,  and  by  the  loss  of  gaseous  ammonia  becomes  con- 
verted chiefly  into  bicarbonate.  By  the  use  of  a  small  quantity  of 
water,  protocarbonate  may  be  dissolved  out  of  the  commercial  car- 
bonate and  the  less  soluble  bicarbonate  remain.  The  use  of  this  is 
as  a  milder  and  less  stimulating  diaphoretic  and  antacid.  Dose, 
gr.  X  to  9j. 

In  using  carbonate  of  ammonium  for  its  direct  stimulating  effect, 
care  should  be  taken  that  it  is  free  from  the  pulverulent,  white 
bicarbonate;  and  where  it  has  deteriorated  by  the  formation  of 
this  on  the  surface  of  the  lumps,  they  should  be  scraped  away,  and 
cracked,  till  the  vitreous  looking  hard  portion  is  reached.  For 
saturating  acids  in  the  formation  of  neutral  salts,  the  bicarbonate 
will  answer  a  good  purpose. 

Liquor  Ammonii  Acetaiis^  U.  S.  P.     {Solution  of  Acetate  of  Ammonia^ 

Spirit  of  Mindererus.) 

Take  of  Diluted  acetic  acid Two  pints. 

Carbonate  of  ammonium      ....     A  sufficient  quantity. 

Add  the  carbonate  of  ammonium  gradually  to  the  acid  until  it 
is  saturated,  and  filter. 
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Dilated  acetic  acid,  elsewhere  stated,  is  made  by  adding  one  fluid- 
oonce  of  acetic  acid  to  seven  fluidounces  of  water,  making  eight. 
It  will  be  found  convenient  and  desirable  to  consume,  in  making 
this  preparation,  the  bicarbonate  or  the  partially  bicarbonated 
sesquicarbonate,  which  falls  readily  into  powder,  and  is  almost  use- 
less for  other  purposes.  By  making  it  in  a  tincture-bottle  in  which 
toward  the  last  the  stopper  is  kept,  the  solution  will  be  made  to 
absorb  a  large  amount  of  carbonic  acid  gas,  and  to  sparkle  when 
decanted.  The  point  of  saturation  may  be  determined  proximately 
by  the  taste,  and  it  is  generally  not  desirable  to  continue  adding 
the  carbonate  of  ammonium  till  it  is  perfectly  saturated,  as  it  is  far 
more  agreeable  to  be  a  little  acid  than  alkaline.  This  solution 
should  always  be  made  in  small  quantities,  and  is  generally  better 
to  be  prepared  when  required.  There  is  no  necessity  for  filtration 
if  the  ingredients  are  perfectly  pure  and  free  from  contamination 
with  tlust.  It  is  very  much  prescribed  as  a  mild  stimulant  and 
diaphoretic.  Boss,  f3j  to  f^ss;  as  an  antidote  to  alcoholic  liquids, 
given  while  the  patient  is  intoxicated,  from  f  Jss  to  f S j. 

Ammonii  Citras.    {Citrate  of  Ammonium.    8ini^,Ci  —  248.) 

This  salt  is  seldom  met  with  in  commerce,  but  in  the  form  of 
solution  made  by  saturating  lemon  juice  with  carbonate  of  am- 
monium, it  furnishes  a  stimulating  diaphoretic  similar  to  solution 
of  acetate.    The  dose  of  the  salt  is  from  58s  to  5j- 

Ammonii  ValerianaSj  XJ.  S.  P.    NH^,'Va « 119. 
Take  of  Valerianic  acid,  four  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vessel,  of  chloride  of  am- 
monium, in  coarse  powder,  and  an  equal  weight  of  lime,  previously 
slaked  and  in  powder,  obtain  gaseous  ammonia,  and  cause  it  to 
pass,  first  through  a  bottle  filled  with  pieces  of  lime,  and  afterwards 
mto  the  valerianic  acid,  contained  in  a  tall,  narrow  glass  vessel, 
until  the  acid  is  neutralized.  Then  discontinue  the  process,  and 
set  the  vessel  aside,  that  the  valerianate  of  ammonium  may  crystal- 
lize. Lastly,  break  the  salt  into  pieces,  drain  it  in  a  glass  funnel, 
dry  it  on  bibulous  paper,  and  keep  it  in  a  well-stopped  bottle. 

Valerianate  of  ammonium  is  a  white  salt  in  the  form  of  quad- 
rangular plates,  having  the  disagreeable  odor  of  valerianic  acid,  and 
a  sharp,  sweetish  taste.  It  deliquesces  in  moist  air,  but  effloresces 
in  a  dry  atmosphere,  and  is  very  soluble  in  water  and  in  alcohol. 
It  is  decomposed  by  potassa  with  evolution  of  ammonia,  and  by 
the  mineral  acids  with  separation  of  the  valerianic  acid,  which 
rises  to  the  surface  in  the  form  of  an  oil. 

This  is  a  new  officinal  preparation  in  the  edition  of  1860.  The 
formula  is  an  improvement  on  that  of  B.  J.  Crew,  by  which  the 
gaseous  acid  and  volatile  alkali  were  brought  together,  so  as  to 
crystallize  in  a  receiver.  Few  remedies  have  had  so  large  a  share 
of  popularity,  for  several  years  past,  as  this  difiTusible  stimulant  and 
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antispasmodic.  It  is  used  in  neuralgia,  hysteria,  and  other  nervous 
disorders,  in  a  dilute  solution,  proposed  by  Pierlot,  and  published 
under  another  head ;  and  also  more  recently  in  the  form  of  eUzir  of 
valerianate  of  ammonium. 

Ammonii  JBenzoas.    NH^Bz  =  189. 

The  neutral  salt  has  been  employed  in  medicine ;  it  is  obtained 
by  dissolving  benzoic  acid  in  strong  ammonia  by  the  aid  of  heat, 
not  quite  to  saturation.  It  is  very  soluble  in  water,  deliquescent 
in  the  air — loses  ammonia  and  becomes  solid  again.  In  common 
with  benzoate  of  sodium,  it  has  been  used  in  gout,  also,  as  an  anti-' 
spasmodic,  though  in  the  latter  case  the  activity  may  be  due  to  the 
empyreumatic  oil  which  it  retains.  A  correspondent  of  the  London 
Lancet  recommends  it  in  anasarca  with  albuminuria  following 
scarlatina.  The  dose  for  a  child  of  six  years  was  5  grains  .three 
times  a  day. 

Ammonii  Sulphuretum.    {Hydrosulphate  of  Ammonium.    JTH^HS.) 

Water  of  ammonia  saturated. with  hydrosulphuric  acid  gas. 

It  is  a  yellowish  liquid,  of  a  disagreeable  fetid  smell,  which  is 
much  used  in  analytical  chemistry  for  the  detection  of  some  of  the 
metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose 
of  five  or  six  drops  largely  diluted  with  water. 

It  has  also  been  applied  to  the  removal  of  nitric  acid  stains,  with 
some  caustic  potassa,  scraping  oft'  the  colored  portion  and  washing 
with  very  dilute  IISO^.  Callus  and  indurated  skin  may  be  removed 
in  a  similar  manner. 

Phosphate  of  Ammonium.    2NH^P0^ « 181. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline 
phosphates.  It  may  be  made  by  saturating  a  strong  solution  of 
phosphoric  acid  witn  ammonia,  evaporating,  and  setting  the  solu- 
tion aside  that  crystals  may  form ;  or  by  saturating  the  excess  of 
acid  in  superphosphate  of  calcium  with  carbonate  of  ammonium, 
and  procuring  the  salt  by  evaporation  and  crystallization,  previously 
adding  ammonium  to  a  slight  alkaline  reaction.  It  is  a  white  salt, 
in  efflorescent,  rhombic  prisms,  losing  water  and  ammonia,  very 
soluble  in  water,  but  insoluble  in  alcohol.  It  was  formerly  much 
in  vogue  as  a  remedy  for  gout  and  rheumatism.  Dose,  10  to  40 
grains. 

Ej/pophosphite  of  Ammonium.    NH^H„PO,. 

This  is  prepared  from  hyix)phosphite  of  calcium  and  sulphate  or 
carbonate  of  ammonium. 

Take  of  Hypophosphite  of  calcium,  C  oz. 

Sesquicarbonate  of  ammonium  (translucent),  7.28  OS. 
Water,  a  sufficient  quantity. 
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Dissolve  the  calcium  salt  in  four  pints  of  water,  and  the  am- 
monium salt  in  two  pints  of  water,  mix  the  solutions,  drain  the 
resulting  carbonate  of  calcium,  and  wash  out  the  retained  solution 
with  water.  The  filtrate  should  then  be  evaporated  carefully  to 
dryness,  then  dissolved  in  alcohol,  filtered,  evaporated,  and  crystal- 
lized. 

This  salt  is  deliquescent  in  the  air,  very  soluble  in  alcohol  and 
water,  and,  when  carefully  heated,  evolves  ammonia,  leaving  hy- 
drated  hypophosphorous  acid.  It  is  used  for  the  same  purposes  as 
the  other  alkaline  hypophosphites  in  a  dose  of  4  to  5  grains  three 
times  a  day. 


CHAPTER  V. 

ON  THE  EARTHS  AND  THEIR  PREPARATIONS. 

The  earths  are  distinguished  from  the  alkalies  by  the  insolubility 
of  their  carbonates;  and  the  fact,  that  the  carbonates  of  some  have 
an  alkaline  reaction  and  of  others  have  not,  has  given  rise  to  the 
distinction  between  the  class  of  alkaline  earths,  to  which  baryta, 
lime,  and  magnesia  belong,  and  earths,  including  alumina,  and 
several  of  less  importance  to  the  physician  and  pharmacist. 

The  order  in  which  they  are  treated  in  this  work  is  as  follows: — 

1st.  Preparations  of  barium. 

2d.    Preparations  of  calcium. 

8d.   Preparations  of  mxignesium. 

4th.  Salts  containing  aluminium. 

5th.  Cerium  and  its  oxalate. 

Baryta.    BaO-153. 

Like  the  alkalies  and  other  earths,  baryta  has  a  metallic  base, 
which  IB  the  white  readily  oxidizable  metal  Barium. 

This  alkaline  earth  is  not  itself  used  in  medicine,  but  is  the  base 
of  several  officinal  preparations. 

TeH  for  Baryta. — The  best  and  most  reliable  test  for  baryta  is 
the  precipitate  which  its  solutions  throw  down  with  free  sulphuric 
acid  and  all  soluble  sulphates,  even  with  sulphate  of  calcium.  Sul- 
phate of  barium  is  insoluble  in  acids  and  alkalies. 

IST  Group. — Of  Earths — Preparations  of  Barium. 

Bmiii  earboBM,  BA,COy    Native  witherite.     Soluble  in  strong  acids. 

Barii  chloridam,  BiiCl|,2Aq.     Poisonous ;  nsed  only  in  eolation. 

Liquor  baiii  chloridi,  Jp  to  fjiij  waler.     Dosi,  five  drops. 

Bmm  uMttm^  fial.    Poisonous;  an  alteratiTe  in  eorofula  and  morbid  growths. 
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Barii  Carbonas.    BaCO,a»197. 

Carbonate  of  barium  is  a  rather  rare  mineral,  being  chiefly  im- 
ported from  Sweden,  Scotland,  and  the  north  of  England,  in  masses 
of  a  light  grayish  color  and  fibrous  texture. 

It  is  soluble  in  muriatic  acid  with  effervescence,  forming  salts, 
which,  if  soluble,  furnish  in  solution  the  best  tests  for  suTpburic 
acid,  throwing  down  a  white  precipitate  insoluble  in  boiling  nitric 
acid.  The  solution  in  muriatic  acid  is  not  colored  nor  precipitated 
by  ammonia,  nor  hydrosulphuric  acid,  and  when  sulphuric  acid  is 
added  in  excess,  the  solution  yields  no  precipitate  with  carbonate 
of  sodium. 

Barii  Chloridum.    BaClj,2Aq.ea  208.5. 

When  muriatic  acid  is  added  to  carbonate  of  barium,  the  muri- 
atic acid  displaces  the  carbonic,  with  effervescence,  and  with  the 
barium  forms  chloride  of  barium  and  water,  BaCO,  and  2HC1== 
BaCl3+ H,0  and  COj.  By  evaporation,  the  chloride  may  be  obtained 
in  flat,  flour-sided  crystals,  which  lose  their  water  of  crystallization 
below  212°  F. 

It  is  a  white,  freely  soluble,  permanent  salt,  with  a  bitter  acrid 
taste,  and  imparts  a  yellow  color  to  flame.  Its  solution  is  not 
affected  by  ammonia  or  hydrosulphuric  acid.  When  sulphuric 
acid  is  added  in  excess,  no  further  precipitate  is  produced  by  the 
addition  of  carbonate  of  sodium.  If  the  crystals  deliquesce  the 
presence  of  another  earthy  chloride  may  be  inferred.  It  is  poison- 
ous, as  are  all  the  other  barium  salts ;  it  is  chiefly  used  in  medicine 
in  the  form  of 

Liquor  Barii  Chloridi^  U.  8.  P. 

Take  of  Chloride  of  barium f  31. 

Distilled  water fliij* 

Dissolve  the  chloride  in  the  water,  and  filter  if  necessary. 

This  solution  is  almost  too  strong  for  convenient  use ;  it  is  stated 
to  be  deobstruent  and  anthelmintic.  The  dose  is  about  five  drops, 
but  it  is  verv  rarely  prescribed.  It  is,  however,  much  employed  as 
a  test  for  sulphuric  acid  or  any  soluble  sulphate. 

Barii  lodidum,     BaI—264. 

Is  obtained  by  dissolving  carbonate  of  barium  in  hydriodic  acid, 
forming  iodide  of  barium  and  water  with  the  evolution  of  carbo- 
nic acid,  or  by  adding  to  an  alcoholic  solution  of  iodine  finely- 
powdered  sulphuret  of  barium,  and  evaporating  the  filtrate  by  a 
moderate  heat.  Sulphur  is  precipitated,  which  is  separated  by  fil- 
tration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed 
by  the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and 
has  been  recommended  as  a  discutient  and  alterative  in  scrofulous 
diseases,  internally,  in  the  dose  of  one-eighth  to  a  grain  twice  daily, 
and  externally  in  ointments  containing  20  to  80  grains  to  the  ounce. 
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2d  Group. — Of  Earths — Preparations  of  Calcium. 

Mannor  (marble).     Natire  hard  carbonate  of  caloiam. 

Creta  (chalk).    Native  soft  carbonate  of  calcium. 

Creta  prseparata,  CaCO,.     Levigated  and  elutriated  nodules.    'Dosi,  gr.  z  to  3J. 

Testa  (oyster  shells).     The  shell  of  Ostrea  edulis. 

Testa  prssparata.     Levigated  and  elutriated  small  nodules.     Dosb,  gr.  z  to  5j. 

Calx,  CaO.     Lime  recently  prepared  by  calcination. 

Liquor  ealeit.     Lime-water,  contains  9.7  grs.  to  Qj. 

Calcii  ebloridum,  CaCI^     Dissolving  carbonate  in  HCl,  and  evaporating. 

Liquor  calcil  ehloridi.     By  dissolving  one  part  of  CaCI|  in  1.5  of  distilled  water. 

Do4B,  r\  zzz  to  f  ^. 
Calcii  earbonas  praecipitata.    Prom  CaCI.  by  adding  Na^CO,.    Very  fine  white  powder. 
Calx  chlorinata,  CaCl,0|+CaCl,.     Bleaching  salt.     Disinfectant. 
Calcii  phosphas  prsecipitata,  Qb^VO^,  Calcined  bones  precipitated  from  solution  in  HCl. 
Syr.  cale.  pbosphaL     Durand.     2  gr.  phosph.  calcium  to  f3J  4*  ^  gi*-  phosph.  acid. 
Syr.  oale.  phosphat.    'Wiegand.  6  gr.  phosph.  calcium  to  f^j  -f-  muriatic  acid. 
Caldi  hypophosphis,  Ca2PH,0,.     By  boiling  lime  and  phosphorus. 
Syr.  calc.  hypophos.     Procter.     3^  gr.  hypophosphite  to  fjj. 
Syr.  hypophosphis  comp.   Parrish.   6  gr.  mixed  calcium,  sodium,  and  potassium  salts 

tofsj. 
Liquor  calcii  birarbonatis.     Solution  of  carbonate  in  carbonic-acid  water. 
Cq^z  taccharatum.     A  syrup  containing  caustic  lime  in  union  with  sugar. 
Liquor  caUis  saecharatUM.     Ph.  Br.     7.11  gr.  lime  to  i^  solution. 
Calcii  sulphis.     By  saturating  Ca2H0  with  HSO4. 
Caldi  iodidnm.    An  alterative  and  poisonous  remedy. 
Calcii  solphuretam.    Used  in  sulphur  baths,  etc. 

JUarmor  and  creta  are  the  names  given  in  the  list  to  two  native 
unorganized  forms  of  carbonate  of  calcium,  while  testa  is  applied 
to  the  shell  of  the  common  ovster.  Besides  these,  there  is  another 
form  of  hard  carbonate  of  calcium,  called  limestone^  which,  though 
not  officinal,  is  employed  for  the  preparation  of  lime. 

Creta  Prceparata  and  Testa  Fray)arata.    CaCO,«BilOO. 

Carbonate  of  calcium  for  use  in  medicine  requires  to  be  prepared 
by  mechanical  processes  adapted  to  furnishing  a  pure  and  fine 
article.  Chalk  and  ovster-shell  are  subjected  to  the  process  of  elu- 
triation;  being  powdered  and  diffused  in  water,  to  allow  of  the 
subsidence  of  crystalline  narticlcs,  the  turbid  liquid  is  drawn  off 
into  other  vessels,  allowed  to  settle,  and  dried  by  being  dropped 
from  a  suitable  orifice  on  to  a  drying  slab,  thus  presenting  the  car- 
bonate in  nodules  or  small  pyramidal  masses,  readily  falling  into  a 
verv  fine,  impalpable,  white  powder.  In  this  way  preparea  chalk 
and  prepared  oyster-shell  are  produced.  The  precipitated  carbonate 
of  calcium  is  very  differently  prepared,  by  means  of  a  chemical 
process,  described,  along  with  the  medical  properties  of  the  carbo- 
nate, on  page  205. 

Tests  for  the  determination  of  Lime. — Soluble  salts  of  lime  impart 
to  alcohol  a  yellowish-red  color.   The  neutral  salts  are  precipitated — 

By  carbonates  and  phosphates  of  the  alkalies;  the  white  precipi- 
tates are  soluble  in  muriatic  and  nitric  acids. 

By  oxalic  acid;  the  precipitate  soluble  in  muriatic  and  nitric 
not  in  ammonia  or  excess  of  oxalic  acid. 

Solpburic  acid  and  soluble  sulphates  throw  down  a  precipitate  . 
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of  sulphate  of  calcium  from  concentrated  solutions,  soluble  in  much 
water  and  in  diluted  acids. 

Only  in  very  concentrated  solutions  does  a  precipitate  take  place 
by  caustic  potassa. 

Calx.    {Lime.    CaOa=s56.) 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  Ca«Bi40.  This 
oxide  exists  to  a  very  great  extent  in  the  mineral  kingdom,  being 
the  most  familiar  of  the  so-called  alkaline  earths.  It  is  obtained 
from  the  soil  by  plants,  and  through  them  becomes  incorporated 
into  the  structure  of  animals,  entering  specially  into  their  bones, 
shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carbonate,  mostly  from  lime- 
stone, by  calcining  along  with  carbonaceous  matters.  Sometimes 
with  wood,  furnishing  wood-burnt  lime;  and  at  other  times  with 
coal,  furnishing  a  more  common  article.  The  action  of  an  intense 
heat  drives  off  the  carbonic  acid,  which  escapes,  leaving  the  lime  in 
its  caustic  state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  is 
produced,  and  it  is  found  to  have  absorbed  one  equivalent  of  water™ 
Ca2HO=74.  Lime  is  less  soluble  in  hot  than  in  cold  water,  is 
fusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic  acid. 
Silicic  acid  remains  undissolved  on  the  addition  of  this  acid. 
Phosphate  of  calcium,  if  the  solution  is  acid,  is  thrown  down  on  neu- 
tralization with  ammonia.  Alumina,  magnesia,  and  oxide  of  iron 
are  thrown  down  from  this  solution  by  a  slight  excess  of  ammonia. 

Liquor  Calcis^  U.  S.  P.     Solution  of  Lim^.    {Lime-Water.) 

Take  of  Lime Four  ounces. 

Water One  gallon. 

Upon  the  lime  first  slaked  with  a  little  water,  pour  the  remainder 
of  the  water,  and  stir  them  together,  then  immediately  cover  the 
vessel,  and  set  it  aside  for  three  hours.  The  solution  should  be 
kept  standing  upon  the  undissolved  lime  in  stopped  glass  bottles, 
and  poured  off  clear  when  required  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  in 
hot  water.  The  proportion  contained  in  lime-water  is  from  nine  to 
ten  grains  to  the  pint;  its  dose  is  from  fSss  to  fSij.  It  is  particu- 
larly useful,  in  small  doses,  to  allay  irritation  of  stomach  and 
nausea,  and,  as  an  astringent  antacid,  is  adapted  to  dyspepsia  ac- 
companied with  acidity  of  stomach  and  diarrhoea.  Its  taste  and 
caustic  properties  are  best  disguised  by  admixture  with  milk;  and  a 
mixture  of  lime-water  and  milk  is  much  used  as  food  for  in&nts. 

Tests. — Lime-water  of  full  strength  is  rendered  turbid  on  appli- 
cation of  heat.  If  prepared  from  lime  obtained  from  common 
limestone,  it  is  apt  to  contain  caustic  soda,  from  the  decomposition,, 
by  lime,  of  some  silicate  of  sodium ;  it  is  recognized  by  passing  car- 

^  bonic  acid  (exhaled  air)  into  it  until  the  lime  is  precipitated,  when 

*  the  alkaline  reaction  will  not  have  disappeared. 


OALCII    CARBONAS    PR-ECIPITATA.  205 

Calcii  Chloridum.  .CaCljSslll. 

The  chloride  is  prepared  by  dissolvinff  chalk  or  marble  in  muri- 
atic acid  and  evaporating  to  dryness,  after  which  it  may  be  fused. 
It  is  then  a  white,  amorphous  mass  or  powder,  with  an  acrid,  bitter, 
saline  taste,  very  soluble  in  water  and  alcohol,  and  so  deliquescent 
as  to  be  used  for  drying  gases,  and  for  depriving^  various  liquid 
substances  of  water.  It  is  also  capable  of  crystallizing,  when  it 
absorbs  six  equivalents  of  water=OftCl5+6HjO.  If  the  heat  does 
ttot  exceed  800^  in  evaporating  to  dryness,  the  salt  will  have  the 
com  position  CaCl,+ 211,0. 

Metallic  oxides,  if  present,  may  be  detected  by  precipitates  in 
the  solution  with  ammonia  and  sulphuretted  hydrogen.  A  pre- 
cipitate by  solution  of  sulphate  of  calcium  would  indicate  baryta. 

Liquor  Calcii  Chloridiy  XJ.  8.  P. 

Solution  of  chloride  of  calcium  is  directed,  in  the  Phanruicopceia^  to 
be  made  by  obtaining  the  chloride  as  above,  and  dissolving  it  in 
water  in  about  such  proportion  that  2.5  parts  of  the  solution  shall 
be  equal  to  one  part  of  the  salt. 

The  officinal  process  is  as  follows: — 

Take  of  Marble^  in  small  pieces Six  troyounces. 

Muriatic  acid Twelve  troyounces. 

Distilled  water A  sufficient  quantity. 

Mix  the  acid  with  half  a  pint  of  distilled  water,  and  gradually 
add  the  marble.  Towards  the  close  of  the  effervescence  apply  a 
gentle  heat,  and,  when  the  action  has  ceased,  pour  off  the  clear 
liquid  and  evaporate  to  dryness.  Dissolve  the  residue  in  one  and  a 
half  times  its  weight  of  distilled  water,  and  filter  through  paper. 

It  is  rarely  prepared  or  prescribed,  although  considered  a  deol> 
struent  and  alterative  remedy,  adapted  to  scrofulous  diseases  and 
goitre.    Dose,  "ixxx  to  f  3j. 

Calcii  Carbonas  Prcedpitata^  XJ.  S.  P.    CaCOjtalOO. 

Is  prepared  by  adding  carbonate  of  sodium  in  solution  to  the 
solution  of  chloride  of  calcium  as  above,  till  effervescence  ceases. 
By  doable  decomposition,  carbonate  of  calcium  is  formed  and  pre- 
cipitated as  a  white  powder,  while  chloride  of  sodium  remains  in 
solatioQ  and  is  separated  by  washing.  The  fineness  of  this  precipi- 
tate is  dependent  upon  the  degree  of  concentration  and  the  tem- 
perature of  the  solutions.  IS  dilute  and  cold,  the  result  would  be 
the  formation  of  a  crystalline  powder  destitute  of  that  softness 
and  miscibility  with  liquids  which  adapt  it  to  convenient  use. 
The  PAarmooo/Mieta,  therefore,  directs  strong  solutions  and  a  boiling 
temperature  at  the  time  of  mixing  them. 

When  properly  made,  this  is  a  fine  white  powder,  free  from 
grittiuess,  insoluble  in  water,  but  soluble  without  residue  in  diluted 
muriatic  acid,  with  abundant  disengagement  of  carbonic  acid.  It 
is  used  as  an  antacid,  with  astringent  properties,  adapting  it  espe- 
cially to  diarrhoea.    Dose,  from  gr.  x  to  3j. 
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As  compared  with  prepared  chalk,  with  which  it  is  identical  in 
composition,  this  is  a  far  handsomer  preparation,  and,  though  less 
distinctly  amorphous,  and,  therefore,  not  so  thoroughly  suspended 
in  liquid  forms  of  preparation,  it  is  preferred  for  most  prescription 
purposes.    It  is  also  well  substitutea  for  chalk  in  dentifrice. 

Tests. — Sulphate  of  calcium,  which  is  an  occasional  adulteration, 
may  be  detected  by  washing  the  preparation  with  distilled  water, 
in  which,  after  filtration,  chloride  of  barium  and  oxalic  acid  will 
produce  precipitates. 

Phosphate  of  calcium  is  left  behind  on  treatment  with  diluted 
acetic  acid ;  it  is  dissolved  by  muriatic  acid,  in  which  solution  the 
phosphoric  acid  is  proved  by  perch  loride  of  iron  and  acetate  of  po- 
tassium in  excess. 

Calx  Chlorinata^  U.  8.  P.    {Chlorinated  Lime.) 

Under  the  name  of  chloride  of  limey  or  bleaching  powder^  this  sub- 
stance is  extensivelv  manufactured  and  used  as  a  bleaching  agent. 
It  is  made  from  slaked  lime  by  subjecting  it  to  an  atmosphere  of 
chlorine  gas  till  completely  saturated,  and  has  a  complex  and  varia- 
ble composition,  bemg  a  mixture  of  hypochlorite  of  calcium, 
CaCljO,,  chloride  of  calcium,  CaCl,,  and  lime,  Ca2H0.  It  is  a  grayish- 
white,  lumpy  powder,  having  the  odor  of  chlorine,  which  it  gives 
off  on  exposure  to  the  air.  It  is  deliquescent,  absorbing  lx)th 
moisture  and  carbonic  acid  from  the  air. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition 
of  an  acid  is  necessary,  though  the  spontaneous  evolution  of  that 
«ra3  is  usually  relied  on  for  common  disinfecting  purposes.  The 
^lief  popular  use  of  chlorinated  lime  is  as  a  disinfectant  about 
o^^pools,  sewers,  and  places  rendered  offensive  and  unwholesome 
bv  the  products  of  decomposition. 

*  It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  pre- 
mrntion  of  liquor  sodce  chlorinatce^  which  is  used  as  a  substitute  for 
It  t\>r  internal  and  external  use  in  medicine. 

f^^s, — A  very  moist  consistence  argues  the  presence  of  a  con- 
$H)erablo  proportion  of  chloride  of  calcium,  and  is  an  indication  of 
uift^riority.  It  is  only  partially  soluble  in  water,  and  wholly  soluble 
itt  muriatic  acid ;  its  solution  quickly  destroys  most  vegetable  colors. 

Tho  I^annacopoeia  gives  the  following  test  which  shows  an 
IMKMmt  of  chlorine  available  for  disinfecting  and  medical  purposes, 
^  «t  least  twenty-five  per  cent.,  and  indicates  a  good  commercial 

MiUty« 

Whon  forty  grains,  triturated  with  a  fluidounce  of  distilled 
Wil^%  ttro  well  shaken  with  a  solution  of  seventy-eight  grains  of 
^mdUilliBod  ferrous  sulphate,  and  ten  drops  of  sulphuric  acid  in 
^^(^  fluidounces  of  distilled  water,  a  liquid  is  formed  which  does 
^  vMd  ft  blue  precipitate  with  ferridcyanide  of  potassium  (red 
ywi^te  of  potash). 

Tk^to  twt  is  based  on  the  oxidation  of  the  iron  under  the  influence 
^  cMMriQO  to  sosquioxide ;  but  aside  from  other  objections,  the 
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difficulty  of  keeping  the  sulphate  of  iron  entirely  unaltered  renders 
this  test  inaccurate;  a  better  result  is  obtained  by  treating  thirty- 
six  grains  chloride  of  calcium  with  fifty-three  grains  ferrocyaniae 
of  potassium,  and,  after  heating  to  the  boiling  point,  testing  with  a 
salt  of  sesquioxide  of  iron,  which  must  not  furnish  a  blue  precipi- 
tate. 

By  the  influence  of  chlorine,  the  ferrocyanide  is  changed  into 
ferridcyanide  of  potassium ;  if  less  than  25  per  cent,  of  chlorine  is 
present,  a  part  of  the  ferrocyanide  remains  unaltered,  and  reacts 
with  the  chloride  of  calcium,  the  resulting  ferrocyanide  of  potas- 
sium and  calcium  is  taken  up  by  boiling  water,  and  throws  down 
a  precipitate  of  Prussian  blue  with  sesquisalts  of  iron. 

Calcii  Phosphas  Prcecipitata,  U.  S.  P.    Ca32PO^-810. 

This  salt  is  made  by  calcining  bones  and  dissolving  them  in  mu- 
riatic acid,  from  which  solution,  on  the  addition  of  ammonia-water, 
the  phoepbate  is  precipitated. 

After  washing  and  drying  it  is  a  white  insoluble  powder,  free 
from  odor  and  taste;  soluble  in  muriatic,  acetic,  and  phosphoric 
acidfl. 

This  phosphate  is  used  as  a  remedy  for  scrofulous  diseases,  de- 
fective nutrition,  etc.  Dose,  from  gr.  x  to  Sss,  repeated  three  times 
a  day.  It  forms  the  basis  of  several  of  the  phosphatic  preparations 
now  so  popular;  it  is  said  to  be  essential  in  animals,  as  well  as 
plants,  to  tne  formation  of  cells,  and  seems  to  be  useful  in  certain 
pathological  states  of  the  system  characterized  by  defective  nutri- 
tion. 

Tests, — It  is  insoluble  in  water,  soluble  in  nitric,  sulphuric,  hydro- 
chloric, and  carbonic  acids ;  its  solution  in  nitric  acid  is  precipitated 
by  oxalate  of  ammonium;  the  neutralized  nitric  solution  should 
give  a  yellow  precipitate  of  phosphate  of  silver. 

Carbonate  of  calcium,  if  present  as  an  adulteration,  is  detected 
by  its  eflervescing  with  acids.  Sulphate  of  calcium  is  left  behind 
on  dissolving  the  salt  in  muriatic  acid;  the  residue  dissolves  in 
much  distilled  water,  and  yields  the  characteristic  precipitate  with 
barium  salts. 

The  granular  and  rather  insoluble  character  of  this  powder,  as 
found  in  commerce,  renders  it  less  efficient  than  desirable,  and  has 
led  to  the  preparation  of  the  following  syrups,  which  contain  it  in 
a  soluble  form.  See,  also,  Compound  Syrup  of  Phosphates  among 
the  preparations  of  iron. 

DuraniVs  Syrup  of  Phosphate  of  Calcium. 

Take  of  Precipitated  phosphate  of  calcium  ....  128  grains. 

Glacial  phosphoric  acid 240      ^^ 

Sugar,  in  coarse  powder 7^  oz.  (offic.) 

Distilled  water 4   fluidounccs. 

Essence  of  lemon 12   drops. 

Mix  the  phosphate  of  calcium  with  the  water  in  a  porcelain  cap- 
sule, over  a  spirit  or  gas  lamp,  or  in  a  sand-bath,  add  gradually  the 
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phosphoric  acid  until  the  whole  of  the  phosphate  of  calcium  is  dis- 
solved. To  this  solution  add  sufficient  water  to  compensate  for  the 
evaporation,  then  dissolve  the  sugar  by  a  very  gentle  beat,  and, 
when  perfectly  cold,  add  the  essence  of  lemon.  Tne  syrup  of  phos- 
phate of  calcium,  thus  prepared,  is  colorless,  transparent,  of  an  acid 
taste,  and  contains  two  grains  of  the  phosphate  of  calcium  and 
nearly  four  grains  of  phosphoric  acid  to  each  teaspoonful.  When 
diluted  by  the  patient  previously  to  its  being  taken,  it  forms  a 
phosphoric  lemonade  not  unpleasant  to  the  taste.  Dose,  a  tea- 
spoonful. 

In  a  paper  in  the  Aynerican  Journal  of  Pharmacy^  vol.  xxvi. 
p.  112,  noticing  the  above,  T.  S.  Wiegand  remarks  upon  the  acidity 
of  the  preparation  as  an  objection  to  its  use  in  some  cases,  and  pro- 
poses the  following  modified  recipe,  containing  muriatic  acid  in- 
stead of  phosphoric  acid,  a  much  smaller  proportion  being  required 
to  constitute  a  permanent  solution. 

Wiegand* s  Syrup  of  Phosphate  of  Calcium. 

Take  of  Calcii  phosphatis  prsecip 3j- 

Acidi  chlorohydrici ^5^^* 

Aquse,  q.  s.  ft f^vij* 

Sacchari,  q.  s.  ft fS^J* 

Dissolve  the  phosphate  of  calcium,  previously  mixed  with  an 
ounce  of  water,  by  means  of  the  acid,  filter,  then  add  the  remaining 
water  to  this;  add  the  sugar  until  the  bulk  is  increased  to  twelve 
fluidounces,  and  strain.    Dose,  a  teaspoonful. 

Calcii  Hypophosphis.    {Hypophosphite  of  Calcium.  Ca2PH,0,™136.) 

When  phosphorus  is  boiled  with  milk  of  lime,  it  gradually  dis- 
appears, with  evolution  of  spontaneously  inflammable  phosphuret- 
ted  hydrogen,  which  explodes  as  it  reaches  the  atmosphere,  with 
the  formation  of  water  and  phosphoric  acid.  When  the  strong 
odor  of  phosphuretted  hydrogen  ceases  to  be  given  off,  the  liquid 
contains,  besides  the  excess  of  lime,  nearly  half  of  the  phosphorus 
as  phosphate  of  calcium,  and  the  remainder,  deducting  the  con- 
siderable portion  which  has  escaped  into  the  air  as  phosphuretted 
hydrogen,  is  hypophosphite  of  calcium.  When  the  process  is  con- 
ducted in  a  flask,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  the  entrance  of  the  atmos- 
pheric air.  To  avoid  this  result,  it  nas  been  found  safer  to  employ 
a  deep,  open  vessel.  The  constant  evolution  of  gas  and  vapor, 
which  keeps  a  froth  on  the  surface,  excludes  the  atmosphere  in  a 
great  degree,  so  that  the  yield  is  not  much  diminished,  whilst  the 
safety  and  ease  of  the  process  are  greatly  increased.  The  process 
should  be  conducted  under  a  hood  with  a  strong  draught,  or  in  the 
open  air,  to  avoid  the  disagreeable  fumes  which  are  evolved. 

Take  of  Lime,  recently  burned     .........    4  lbs.  av. 

Phosphorus 1  lb.     " 

Water 6  galls. 

J 
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Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  a8  soon  as  it  boils  add  the  slaked  lime,  and  mix  to 
a  uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is 
kept  up  constantly,  adding  hot  water  from  time  to  time,  so  as  to 
preserve  the  measure  as  nearly  as  may  be,  until  it  is  all  oxidized 
and  combined,  and  the  strong  odor  of  the  gas  has  disappeared. 
The  mixture  froths  much,  and  but  little  of  the  phosphorus  reaches 
the  surface.  Then  filter  the  solution  through  close  muslin,  wash 
out  that  portion  retained  by  the  calcareous  residue  with  water,  and 
evaj>orate  the  filtrate  till  reduced  to  six  pints.  The  concentrated 
liouid  should  now  be  re-filtered  to  remove  a  portion  of  carbonate  of 
calcium  which  has  resulted  from  the  action  of  the  air  on  the  lime 
in  solution,  and  again  evaporated  till  a  pellicle  forms,  when  it  may 
be  crystallized  by  standing  in  the  drying  room,  or  the  heat  may  be 
continued  with  stirring  till  the  salt  granulates,  when  it  should  be 
introduced  into  bottles. 

Schefler  prepares  it  by  a  modification  of  this  process,  which,  he 
savs,  saves  the  great  waste  occurring  in  the  above,  and  has  the 
advantage  of  liberating  very  little  of  the  oftensive  gas  produced  by 
it.  He  first  oxidizes  the  phosphorus  by  fusing  it  under  water,  and 
pumpine  atmospheric  air  into  it;  the  phosphorus  burns  somewhat, 
and  swells  up,  having  become  partially  converted  into  oxide  of 
phosphorus,  1*,0,  and  now  combines  with  milk  of  lime  without 
Doiling,  most  readily  at  130®  F.,  the  gas  given  off  being  chiefly 
hvdroKen,  and  not,  as  in  the  other  case,  the  offensive  compound  of 
phosphorus  and  hydrogen,  the  production  of  which  is  so  great  an 
annoyance  in  the  neighborhood  of  chemical  manufactories. 

Hypophoephite  of  calcium  is  a  white  salt  with  a  pearly  margarin- 
like  lustre, and  crystallizes  in  flattened  prisms.  It  is  soluble  m  six 
parts  of  cold  water,  and  in  not  much  less  of  boiling  water;  slightly 
soluble  in  diluted  alcohol,  but  insoluble  in  alcohol  of  sp.  gr.  .835. 

This  is  the  most  im[>ortant  of  the  salts  of  hypophosphorous  acid ; 
it  is  the  source  from  which  the  acid  itself  and  most  of  its  medici- 
nal salts  are  made  Immense  quantities  of  it  have  been  prescribed 
since  it  was  first  projKysed  by  Dr.  Churchill  as  a  remedy  in  phthisis, 
and  though  the  sanguine  expectations  enkindled  by  it«  first  an- 
nouncement have  not  been  realized,  it  has  assumed  a  prominent 
Slace  among  the  remedies  adapted  to  cases  of  nervous  and  general 
ebility  and  ill  health.  Its  dose  is  five  grains  three  times  daily,  in 
sagar  and  water. 

Syrup  of  Hypophosphite  of  Calcium.    (Procter.) 

Take  of  Hvpophosphite  of  calcium 1  ounce. 

Water 9J  tluidounces. 

White  sugar 12  troyounees. 

Fluid  extract  of  vanilla ^  fluidounce. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by 
aid  of  heat,  and  add  the  vanilla.     The  dose  is  from  a  teaspoonful 
(three  and  a  half  grains)  to  a  tablesjjoonfnl  (fourteen  grains),  ac- 
cording to  the  circumstances  of  the  case,  three  times  a  day. 
14 
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ParrislCs  Syrup  of  the  HypophosphitesJ* 

The  presence  of  preparations  of  iron  in  these  compounds  was  not 
called  for  by  the  original  discoverer  of  their  therapeutic  value,  who 
considers  the  alkaline  and  earthy  hypophosphites  as  superior  to  any 
of  the  ordinary  hcBrnaiogenSy  and  in  practice  I  believe  the  following 
very  simple  preparations  have  been  found  fully  equal  to  those  in 
which  iron  is  introduced  with  an  excess  of  hypophosphorous  acid. 

Take  of  Hypophosphite  of  calcium .^iss. 

'*  sodium Jss. 

"  potassium 38s. 

Sugar Ibj,  12  oz.  (com.) 

Hot  water Oj  fgiv. 

Orange-flower  water f3j. 

Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter 
through  paper,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat; 
strain  and  add  the  orange-flower  water.  Dose,  a  teaspoonful,  con- 
taining nearly  five  grains  of  the  mixed  salts. 

The  glycerole  of  hypopkosphites  has  the  same  composition  as  the 
foregoing,  except  that  the  solution  is  formed  with  a  less  proportion 
of  water,  to  which  a  smaller  portion  of  sugar  is  added,  and  the 
quantity  made  up  with  glycerin.  We  modify  the  flavor,  also,  by 
the  use  of  a  little  oil  of  bitter  almonds,  to  distinguish  it  from  the 
corresponding  syrup. 

Some  i»harmacists  omit  the  sugar  altogether,  and  propose  this 
course  in  making  all  glyceroles,  usin^  glycerin  as  the  solvent,  as 
well  as  for  its  nutritive  and  remedial  properties.  I  do  not  find 
this  to  furnish  a  pleasant  preparation  to  take,  as  the  saline  ingre- 
dients have,  perhaps,  as  strong  a  taste  in  this  form  as  in  an  aqueous 
solution,  and  in  view  of  the  acridity  of  glycerin  as  usually  met 
with,  I  think  a  teaspoonful  a  pretty  large  dose,  unless  diluted  more 
than  is  usual  with  such  preparations  as  glycerole  of  the  hypophos- 
phites  which  is  frequently  taken  directly  from  the  bottle. 

The  inferior  kinds  of  glycerin  must  be  avoided  in  this  prepara- 
tion, as  from  contact  with  the  salts  or  other  causes  they  are  apt  to 
acquire  very  oftensive  properties. 

Liquor  Caleii  Bicarbonatis. 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  often 
contained  in  spring  waters,  to  which  it  imparts  the  property  of 
reacting  as  acids  on  litmus  and  as  alkalies  on  logwood  paper.  A 
M^lution  of  this  salt  has  been  used  in  England,  under  the  name  of 
JUnugham^s  Carrara  water^  which  is  made  by  dissolving  Carrara 
luurble,  or  any  other  pure  carbonate  of  calcium,  in  water,  saturated 
with  carbonic  acid. 

U  Ims  been  used  as  an  antacid  absorbent,  alterative,  and  a  mild 
«Mrin4(ent  in  a  number  of  diseases,  particularly  in  various  forms  of 
A^L(^)«ia.  The  dose  of  this  water  is  one  or  two  wineglassfuls  and 
*hpm^«  to  the  amount  of  about  two  quart*  per  day. 

^  Bee  Preparations  of  Iron,  Procter's  Syrup  of  Hypophosphites,  etc. 
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Calx  Saccharatum.    Syrupus  Calcis. 

Trousseau  used  the  following  proportions  for  producing  a  solution 
of  lime  by  the  aid  of  sugar:  1  part  of  slaked  lime,  10  parts  water, 
and  100  parts  of  syrup  are  boiled  together  for  a  few  minutes, 
strained,  and  diluted  with  four  times  the  weight  of  simple  syrup. 

This  syrup  has  an  alkaline  taste  and  reaction,  and  is  the  solu- 
tion of  a  chemical  compound  of  sugar  and  lime.  It  is  used  for 
the  same  purposes  as  lime-water,  but  on  account  of  its  causticity  it 
id  necessary  to  dilute  it  considerably'.  It  is  given  to  children  in 
the  quantity  of  20  to  30  grains  dunng  the  day;  adults  take  from 
2  to  3  drachms  during  the  same  time. 

Liquor  Calcis  Saccharatus^  Ph.  Br.     {Saccharated  Solution  of  Lime.) 

Take  of  Slaked  lime,  one  ounce  (avoird.). 

Refined  sugar,  in  jwwder,  two  ounces  (avoird.). 
Distilled  water,  one  pint  (imperial). 

Mix  the  lime  and  sugar  by  trituration  in  a  mortar.  Transfer 
the  mixture  to  a  bottle  containing  the  water,  and,  having  closed 
this  with  a  cork,  shake  it  occasionally  for  a  few  hours.  JFinally, 
separate  the  clear  liquor  with  a  siphon,  and  keep  it  in  a  stoppered 
bottle.  The  sp.  gr.  is  1.052  ;  one  fluidounce  required  for  neutrali- 
zation 254  grain  measures  of  the  volumetric  solution  of  oxalic 
acid,  which  corresponds  to  7.11  grains  of  lime  in  one  fluidounce. 

It  should  be  kept  in  a  well-stopped  bottle,  and  given  in  the  dose 
of  from  20  to  60  minims  in  a  glass  of  water  two  or  three  times  a 
day,  after  eating.  This  is  stated  to  be  a  powerful  antacid  and  tonic, 
adapted  to  cases  of  obstinate  dyspepsia  connected  with  too  little 
secretion  of  gastric  juice,  as  well  as  to  those  with  too  great  secre- 
tion. It  is  said  to  be  particularly  serviceable  to  gouty  constitu- 
tions, though  of  less  use  in  hysterical  and  anaemic  cases.  So  far 
from  increasing  constipation,  it  is  stated  gradually  to  remove  that 
symptom. 

Calcii  Sulphis.    {Sulphite  of  Calcium.     CaS03=122.) 

Neutral  sulphite  of  calcium  is  prepared  by  passing  gaseous  sul- 
phurous acid  over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth 
of  one  or  two  inches,  or  preferably,  according  to  another  manufac- 
taring  chemist  of  Prague,  by  passing  the  gas  into  the  lime  in  a 
barrel,  which  is  made  to  revolve,  by  which  the  contact  between 
it  and  the  lime  is  increased  ;  the  color  of  the  lime  is  changed  from 
white  to  a  pale  yellow  in  from  four  to  eight  hours,  and  tne  salt  is 
then  removed.  It  is  soluble  in  about  800  parts  of  water,  and  on 
the  addition  of  most  acids,  liberates  sulphurous  acid  (HSO3),  which 
in  its  principal  use.  Added  to  cider  in  the  proportion  of  a  few 
ounces  to  a  barrel  it  liberates  this  acid,  and  arrests  the  process  of 
fermentation,  a  desideratum  in  this  branch  of  manufacture;  the 
sparing  solubility  of  the  salt  and  of  the  precipitate  formed  adapts 
it  to  the  end  in  view;  no  foreign  odor  or  taste  is  imparted  to  the 
cider.    This  salt<i  as  also  the  bisulphite  and  hyiK)sulphite  of  calcium, 
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which  are  more  soluble,  has  been  recommended  in  the  purulent 
stage  of  consumption  as  checking  the  absorption  of  purulent 
matter  and  favoring  the  cicatrization  of  vomicse. 

Calcii  lodidum.     Calj  =  294. 

The  iodide  may  be  prepared  by  dissolving  lime  or  carbonate  of 
calcium  in  hydriodic  acid,  or  by  digesting  a  solution  of  iodide  of 
iron  with  hydrate  of  lime,  filtering  and  evaporating  the  filtrate  to 
crystallization. 

It  is  a  deliquescent  salt,  easily  soluble  in  water,  and  has  a  bitter 
taste.  It  has  been  used  in  scrofulous  affections  internally,  in  doses 
ranging  from  J  to  2  grains  three  times  daily,  and  externally  in 
ointments,  containing  2  drachms  or  less  to  the  ounce. 

Calcii  Sulphuretum.     {Impure  Sulphide  of  Calcium.) 

If  lime  diffused  in  water  is  decomposed  by  a  current  of  sulphu- 
retted hydrogen,  a  solution  results,  which  on  evaporation  yields  a 
white  soft  mass,  of  a  sulphurous  odor  and  taste. 

It  has  been  used  as  a  depilatory  by  applying  a  paste  formed  with 
water  to  the  parts,  and  washing  it  oft'  after  about  a  quarter  of  an 
hour. 

The  similar  compound,  prepared  by  dissolving  sublimed  sulphur 
in  boiling  milk  of  lime,  and  diluting  the  solution,  has  been  em- 
ployed for  the  cure  of  itch,  by  washing  the  body  with  such  a  solu- 
tion, or  by  adding  a  sufficient  quantity  to  a  bath. 

The  sulphur  springs  generally  contain  more  or  less  of  this  sulpliide, 
which,  with  hydrosulphuric  acid,  forms  the  most  active  of  their 
constituents. 

3d  Group. — Of  the  Earths^  etc. — Preparations  of  Magnesium. 

Magnesii  sulphas,  AlgSO^^TH^O.     From  native  carbonate,  etc.     Dose.  ^. 
Magnesii  carbonas,  dMgC0g,Mg2H0,4H20.      From  sulphate  by  Na^CO,. 
Magneiii  carbonas  ponderosa.     From  the  same  in  more  concentrated  solution. 
Magnesii  biearbonas.     Fluid  magnesia  solution  with  gaseous  COg. 
Magnesia,  MgO.     Bj  calcining  the  carbonate.     Dose,  ^. 
Liquor  magnesii  citratis.    ^  of  the  salt  in  solution  in  §xij  bottles. 

Magnesii  citras,  SMgOE     By  fusing  citric  acid  and  adding  MgO. 

Prepared  citrate  magnesia.     Effervescing  powder,  mixed  citrate  bicarb,  potass,  etc. 

Moxoris  effervescent  magnesia  contains  MgSO^  -{-  7Ug0  with  NaCO,  and  acid,  tartar. 

Magnesii  aeetas.     In  solution  with  orange  syrup. 

Magnesii  et  potass,  borotartras.     Soluble  and  mild  salt. 

Magnesii  sulphuretum,    Oelatinous  alterative.     Dose,  5  to  80  grs. 

Magnesia,  like  baryta  and  lime,  has  for  its  base  a  metal,  maff- 
nesium.     This  has  a  brilliant  gray  color,  and  sp.  gr.  of  2.2. 

Tests  for  the  detection  of  Magnesia. — Magnesia  is  precipitated  by 
the  fixed  alkalies  and  their  carbonates.  The  precipi&te  is  soluble 
in  ammonia ;  so  also  is  the  precipitate  occasioned  by  oxalate  of 
ammonium ;  phosphate  of  sodium  in  conjunction  with  ammonia 
causes  a  crystalline  white  precipitate  of  MgNH^PO^,  which  is  in- 
soluble in  ammonia  and  ammoniacal  salts,  t)ut  dissolves  easily  in 
acids. 
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Magnesii  Sulphas.    {Epsom  Salt.    UgSO^JILfi  =  246.) 

Epeom  salt  is  chiefly  prepared  from  magnesian  limestone,  called 
by  mineralogists  dolomite,  and  from  a  native  carbonate  of  mag- 
nesium called  magnesite  brought  from  the  island  of  Euboea.  By 
the  action  of  sulphuric  acid  the  magnesia  is  converted  into  the 
soluble  sulphate,  and  the  mineral  being  in  excess,  the  addition  of  a 
little  freshly  precipitated  magnesia  carries  down  with  it  the  iron 
and  manganese,  so  that  the  sulphate  is  nearly  pure,  and  by  stirring 
as  it  passes  into  a  solid  consistence  is  obtained  in  acicular  crystals. 
At  the  Jarrow  chemical  works.  South  Shields,  England,  where 
Epsom  salt  is  produced  to  the  extent  of  one  thousand  tons  annu- 
ally, the  material  employed  is  the  impure  sulphate  of  magnesium, 
which  crystallizes  from  the  residual  liquors  of  the  Yorkshire  Alum 
Works.  Epsom  salt  in  crystals  is  soluble  in  an  equal  weight  of 
water;  it  contains  over  50  \^r  cent,  of  water  of  crystallization,  and 
effloresces  slowly  by  ex|)08ure,  becoming  white  and  pulverulent. 
Its  sensible  properties  are  familiar  to  most.  In  doses  of  from  Sss 
to  5j)  Epsom  salt  is  a  brisk  saline  cathartic ;  in  small  doses,  a  laxa- 
tive and  diuretic.  It"  is  much  combined  with  senna,  senna  and 
manna,  etc.,  in  well-known  and  very  disagreeable  infusions. 

Tests. — Its  solution  is  not  colored  nor  precipitated  b^  ferrocy- 
anuret  of  potassium,  and  gives  oif  no  hydrochloric  acid  on  the 
addition  of  sulphuric  acid.  The  Pharmacopoeia  also  directs  the 
following  test  of  this  salt:  100  grains  dissolved  in  water,  and  mixed 
with  sufficient  boiling  solution  of  carbonate  of  sodium  completely 
to  decompose  it,  yield  a  precipitate  of  carbonate  of  magnesium, 
weighing,  when  washed  and  dried,  34  grains. 

Magnesii  Carbonas.    3MgC03,Mg2HO,4n,0  «  382. 

The  carbonate,  called  also  magnesia  alba^  is  usually  made  from 
sulphate  of  magnesium,  by  adding  carbonate  of  sodium,  and  boil- 
ing the  mixed  solutions.  Sulphate  of  sodium  and  carbonate  of 
magnesium  result  from  the  play  of  affinities;  the  former  is  soluble 
and  is  washed  out,  while  the  latter  is  collected,  pressed  into  oblong 
squares,  called  bricks,  dried  at  a  moderate  heat,  and  wrapiied  in 
paijer  for  sale.  It  is  very  light,  pulverulent,  insoluble,  tasteless, 
soft,  though  somewhat  granular  and  variable  in  these  resjiects.  It 
is  a  com[)Ound  of  about  one  equivalent  of  bihydrate  of  magnesia 
and  three  of  hydrated  carbonate  of  magnesium.  It  is  used  as  an 
antacid  and  laxative,  but  requires  to  be  given  in  a  larger  dose  than 
the  calcined ;  lump  magnesia  is  often  carried  about  by  those  who 
use  it  habitually  for  heartburn  and  acidity  of  stomach. 

By  boiling  it  with  pure  water,  this  does  not  acquire  an  alkaline 
reaction,  nor  yield  a  precipitate  with  chloride  of  barium  or  nitrate 
of  silver.  It  is  wholly  dissolved  with  effervescence  by  diluted 
sulphuric  acid,  and  the  solution  is  not  precipitated  by  oxalate  of 
ammonium. 
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Heavy  Carbonate  of  Magnesium. 

This  is  the  result  of  a  similar  process  to  the  foregoing,  except 
that  the  solutions  are  much  more  concentrated,  or  are  boiled  to- 
gether until  effervescence  ceases.  It  is  heavier  than  the  common 
carbonate,  though  very  similar  in  composition,  and  is  found  in  a 
white  rather  dense  powder,  preferred  from  its  small  bulk. 

Carbonate  of  magnesium  is  used  chiefly  as  an  antacid,  in  doses  of 
9j  to  3j,  though  liable  to  the  objection  of  liberating  carbonic  acid 
gas  in  the  stomach,  producing  eructations  and  distension. 

Bicarbonate  of  Magnesium 

Is  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and 
exists  only  in  solution.  The  so-called  fluid  magnesias,  of  which 
Murray's,  Dinneford's,  and  Husband's  are  the  best  known,  are 
solutions  of  this  salt.  They  are  conveniently  prepared  by  passing 
a  stream  of  carbonic  acid  gas  into  freshly  precipitated  hydrated 
carbonate  of  magnesium,  or  preferably  by  forcing  the  gas  into  a 
strong  fountain,  such  as  is  used  for  carbonic-acid  water,  containing 
the  freshly  precipitated  carbonate.  The  quantity  contained  in  these 
solutions  is  necessarily  small,  and  they  have  a  tendency  to  deposit 
the  salt  as  they  lose  the  free  carbonic  acid;  their  usefulness  is 
limited  to  the  case  of  children,  and  to  the  treatment  of  acidity  of 
stomach  in  adults.  The  taste  is  more  alkaline  and  disagreeable 
than  that  of  the  insoluble  carbonate,  or  of  magnesia  itself. 

According  to  Graham,  the  crystals  deposited  from  such  solutions 
are  compounds  of  mono-carbonate  of  magnesium  with  one,  two,  or 
four  equivalents  of  water. 

Magnesia.     MgO  =  40. 

Usually  prepared  by  calcining  the  carbonate  at  a  high  heat,  until 
it  presents  a  peculiar  luminous  appearance,  called  brightening. 
This  preparation  is  very  various  in  its  physical  projierties,  owing  to 
the  various  modifications  of  the  process  for  its  preparation;  it  will 
not  be  necessary  in  this  work  to  describe  these.  The  reader  is  re- 
ferred, for  an  account  of  some  interesting  experiments  made  in  my 
laboratory  by  Thomas  IL  Barr,  of  Terre  Haute,  la.,  and  bv  Thomas 
Weaver,  of  Philadelphia,  to  the  American  Journal  of  Phxirmacy^ 
vol.  xxvi.  p.  193,  and  vol.  xxviii.  p.  214. 

Common  calcined  magnesia  is  a  very  light  white  powder,  almost 
insoluble  and  tasteless,  but  imparting  a  sensation  of  grittiness  to 
the  tongue,  which  renders  it  a  disagreeable  medicine  to  most  per- 
aons.  It  should  be  entirely  soluble  in  diluted  muriatic  acid,  with- 
oat  effervescence.  The  presence  of  lime  would  be  shown  by  a 
vluie  precipitate  in  a  neutral  solution,  with  sulphuric  or  oxalic 
jodL  by  which  acids  magnesia  is  not  precipitated.  When  moist- 
"  it  changes  turmeric  paper  brown,  but  water  which  has  been 
mI  on  it  should  not  be  alkaline,  nor  give  a  precipitate  with 
*  *   of  barium  or  nitrate  of  silver. 
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The  best  varieties  in  commerce  are  the  English  ponderous  mag- 
nesia, sold  in  bulk,  and  Henry's,  Husband's,  and  Ellis's,  sold  in 
bottles. 

The  ponderous  is  not  much  used  in  this  country ;  it  has  the  advan- 
tage of  sraallness  of  bulk,  but  lacks  the  extreme  softness  of  the  bot- 
tled article.  Henry's  leaves  nothing  to  desire ;  it  is  very  heavy, 
soft,  and  smooth,  and  is  highly  esteemed  among  the  more  wealthy 
classes;  its  price,  which  is  enhanced  by  the  payment  of  dutv,  almost 
puts  it  out  of  the  reach  of  the  middle  and  poorer  classes.  Jausband's 
is  somewhat  cheaper  and  equally  good,  though,  as  would  be  inferred 
from  the  ascertained  composition,  it  requires  a  little  larger  dose. 
IJllis's  is  the  most  recent  make;  it  maintains  the  same  price  in  bot- 
tles as  the  last  named,  and  approaches  it  in  quality.  This  is  also 
obtainable  by  the  pound  at  a  somewhat  reduced  price. 

The  following  abridgment  of  Burr's  table  of  the  composition  of 
these  three  kinds  will  show  the  relative  purity  of  the  s^iecimens 
examined: — 

Henry's.       Hupbakd*^.  Ellij»*8. 

8p.  gr.  8.404.      Sp.  gr.  3.326.      Sp.  gr.  8.38& 

Mngnesia 9i.40  84.306  94.04 

WaUr 60  11  400  .80 

Sulphate  of  magDesium  nnd  sodium,  iron,  etc.   5.81  8.G08  4.41 

The  dose  of  magnesia  as  a  cathartic  is  about  5j>  or,  of  the  com- 
mon kind,  near  a  tablesjwonful ;  of  the  heavy  kinds,  about  a  tea- 
8j»oonful;  as  an  antacid,  smaller  doses  are  used. 

The  following  excellent  j)rocess  for  a  dense  and  soft  magnesia  is 
that  of  the  late  Thomas  Weaver,  of  Philadelphia: — 

Take  of  Sulphate  of  magnesium Siv  and  5ij. 

Bicarbonate  of  sodium ^iij. 

Nitric  acid, 

Carbonate  of  sodium, 

Water,  of  each SuflBcient. 

Dissolve  the  sulphate  of  mngnesium  in  six  ounces  of  water,  add 
a  few  drops  of  nitric  acid,  and  boil  for  fifteen  or  twenty  minutes; 
then  add  sufiicient  carbonate  of  sodium,  dissolved  in  a  little  water, 
to  produce  a  slight  precipitate,  and  continue  boiling  for  some  time, 
filter,  and  set  aside  to  cool.  Triturate  the  bicarbonate  of  sodium 
with  about  eight  ounces  of  cold  water,  and  add  it  to  the  cold  solu- 
tion of  sulphate  of  magnesium;  after  frequent  agitation  filter,  trans- 
fer to  a  porcelain  capsule  and  boil  quickly  till  reduced  to  a  small 
hulk,  collect  the  precipitate,  wash  thorousjhly,  and  when  nearly 
dry  transfer  to  a  crucible  free  from  iron,  ancl  calcine  at  a  low  heat 
just  approaching  to  redness.  The  first  part  of  this  process  is  de- 
signed to  separate  traces  of  iron  as  sesquioxide,  which  it  accom- 
plishes most  eftectually  and  economically,  and  the  last,  to  decom- 
pose the  sulphate  at  such  a  temperature  as  to  insure  a  soft  and 
neavy  product.  Elevation  of  the  heat  above  redness  seems  to  pro- 
duce  the  grittiness  characteristic  of  common  qualities  of  magnesia. 
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Liquor  Magnesii  Citratis. 

In  presenting  a  formula  for  this  very  popular  cathartic  beverage, 
I  shall  depart  from  the  usual  custom  of  following  the  Pharmacopceia. 
It  is  to  be  regretted  that  from  taking  the  officinal  directions  of 
1850  many  pharmacists  have  been  so  unsuccessful  as  to  give  up 
the  preparation  of  the  solution,  and  purchase  a  less  active  prepara- 
tion, so  that  its  manufacture  is  thrown  very  much  into  a  few  hands. 
One  druggist  in  Philadelphia  has  frequently  sold  a  gross  of  bottles 
of  the  citrate  per  day,  on  an  average,  for  thirty  days  in  succession. 

The  recipe  below  is  that  which  I  have  used  for  some  years;  it  is 
original  with  myself,  and  I  believe  seldom  fails  to  furnish  a  satis- 
factory article. 

To  make  one  doz.     To  make  one  bottle. 

Take  of  Citric  acid     ....  ^ix  (offlc.)  ^vj. 

Magnesia ,^ij -f  i5v,  or  sufficient.  3j^-hgr.  xlv. 

Syrup  of  citric  acid    .  12  lluidounces  f,^j. 

Water 1  gallon,  or  sufficient  f^xss. 

Make  an  acid  solution  of  citrate  of  magnesium  with  the  citric 
acid,  magnesia,  and  3  pints  of  the  water  (f3iv  in  making  a  single 
bottle);  to  this  add  the  lemon  syrup,  and  divide  the  whole  among 
12  fSxij  bottles  (or  put  into  one  bottle  if  the  smaller  quantity),  fiU 
these  with  the  remainder  of  the  water,  adjust  the  corks,  and  add  to 
each  bottle  about  9ij  of  crystallized  bicarbonate  of  potassium. 

The  quantity  of  magnesia  here  indicated  Is  adjusted  to  an  article 
of  average  purity;  sometimes  this  weight  is  found  too  much  and 
must  be  diminished  to  95  or  100  grains;  if,  on  the. other  hand,  the 
magnesia  is  rather  poorly  calcined,  and  contains  some  carbonate,  it 
may  bo  best  to  increase  the  proportion  from  105  to  110,  or  even  120 
grains  to  the  bottle,  though  this  must  be  done  with  great  caution, 
as  the  slightest  excess  may  occasion  the  precipitation  of  a  large 
amount  of  the  hydrated  citrate.  The  strong  solution  as  at  first 
prepared  will  not  keep  without  precipitation,  so  that  it  is  necessary 
to  bottle  and  dilute  it  without  much  delay.  If  the  preparation  is 
not  decidedly  acid,  it  will  be  disagreeable  to  take,  and  will  possess 
no  advantage  over  the  common  saline  cathartics,  but  if  too  strongly 
acid,  it  will  be  almost  equally  objectionable.  The  bicarbonate  of 
potassium  has  the  great  advantage  of  neutralizing  a  portion  of  the 
acid,  while  it  forms  a  very  soluble  and  agreeable  salt.  If  carbonate 
of  magnesium  were  used  to  liberate  the  gas,  the  tendency  to  deposit 
would  be  increased,  which  is  the  greatest  practical  difficulty  with 
this  solution. 

The  size  of  the  bottle  is  another  point  to  be  observed ;  it  must  not 
fell  short  of  f  3xij.  Bottles  are  made  for  the  purpose  both  with  and 
without  the  name  of  the  preparation  blown  in  the  glass,  which  are 
TOTV  appropriate. 

•  The  following  is  the  process  of  the  U.  S.  Pharmacopceia  for 
1870:— 
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Liquor  Magnesii  CitratiSj  U.  S.  P.   {Solution  of  Citrate  of  Magnesium.) 

Take  of  Carbonate  of  magnesium 200  grains. 

Citric  acid 400  ^ins. 

Symp  of  citric  acid 2  fluidounces. 

Bicarbonate  of  potassium 40  grains. 

"Dissolve  the  citric  acid  in  four  fluidounces  of  water,  and,  having 
added  the  carbonate  of  magnesium,  stir  until  it  is  dissolved.  Filter 
the  solution  into  a  strong  twelve-ounce  bottle  containing  the  syrup 
of  citric  acid,  then  add  the  bicarbonate  of  potassium  and  enough 
water  to  nearly  fill  the  bottle,  which  must  be  closed  with  a  cork 
and  secured  with  twine.  Lastly,  shake  the  mixture  occasionally 
until  the  bicarbonate  is  dissolved." 

Although  the  above  recipes  are  perfectly  satisfactory  for  one  or 
two  dozen  bottles  when  they  are  to  be  sold  in  a  few  weeks,  it  does 
not  answer  the  purpose  of  the  wholesale  manufacturer,  or  the  phar- 
macist who  prepares  it  for  use  on  shipboard.  We  are  indebted 
to  F.  Stearns,  of  Detroit,  for  the  following  practical  recipe  adapted 
to  these  purposes. 

Precipitate  sulphate  of  magnesium  by  adding  to  it  a  hot  solution 
of  carbonate  of  sodium. (12  lbs.  of  the  carbonate  suffice  for  10 J^  lbs. 
of  the  sulphate^,  wash  the  precipitated  carbonate  of  magnesium 
upon  a  linen  filter,  drain,  and  having  ascertained  the  amount  of 
water  contained  in  a  sample  of  known  weight  by  drying  and  cal- 
cining it,  introduce  the  moist  hydrate  into  a  suitable  apparatus; 
and  to  eveiy  1280  grains  of  anhydrous  magnesia  the  moist  hydrate 
contains,  add  one  gallon  of  clean  soft  water  (allowing  of  course  for 
the  water  already  mechanically  combined  with  the  hydrate),  then 
subject  the  whole  to  the  action  of  carbonic  acid  gas  under  a  pres- 
sure of  ten  atmospheres  for  24  hours,  or  until  the  magnesia  is  dis- 
solved. 

Having  drawn  it  off,  filter  and  prepare  the  solution  of  the  citrate 
as  follows:  introduce  into  f.^xij  strong  bottles,  ten  and  a  half  fluid- 
ounces  of  the  solution,  and  one  and  a  half  ounce  of  lemon  syrup, 
not  acidulated,  and  having  the  corks  ready  and  softened,  introduce 
into  each  366  grains  of  citric  acid  in  crystals,  cork  and  wire  im- 
mediatelv.     A  bottling  machine  greatly  facilitates  this  operation. 

Each  bottle  of  the  solution  as  made  by  either  of  these  recipes 
holds  a  full  cathartic  dose;  divided  portions  may  be  taken  for  its 
refrigerant  and  aperient  effects,  the  cork  being  always  carefully 
secured  and  the  bottle  inverted  in  the  intervals  of  taking  the  doses. 

Soluble  Citrate  of  Magnesium. 

Citrate  of  magnesium  is  insoluble  in  water  as  precipitated  from 
a  solution,  but  is  more  soluble  if  made  by  the  direct  union  of  its 
constituents  in  a  dry  condition.  The  proportion  employed  must 
be  varied  according  to  the  purity  of  the  magnesia  and  the  condition 
of  the  acid.  Citnc  acid  is  what  is  called  a  tribasic  acid,  having 
three  equivalents  of  basic  water  (see  Organic  Acids);  as  found  in 
commerce,  it  is  liable  to  contain,  in  addition,  either  one  or  two 
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equivalents  of  water  of  crystallization,  so  that  its  saturating  power 

is  not  uniform.  The  basic  citrate  (3MgO,Ci)  is  the  neutral  and 
soluble  salt  aimed  at,  and  the  proportioi\  contained  in  the  follow- 
ing recipe  will  furnish  it  in  a  tolerably  eligible  form  with  the  use 
of  the  commercial  acid  and  magnesia. 

Take  of  Citric  acid  (crystallized) 100  grains. 

Calcined  magnesia 35  mrains. 

Water 15  orops. 

Dissolve  the  acid  in  the  water  and  its  water  of  crystallization 
by  the  aid  of  heat,  then  stir  in  the  magnesia;  a  pasty  mass  will 
result,  which  soon  hardens,  and  may  be  powdered  for  use.  The 
chief  practical  difficulty  in  the  process  results  from  the  great  cora- 
])arative  bulk  of  the  magnesia,  and  the  very  small  quantity  of  the 
fused  mass  with  which  it  is  to  be  incorporated.  A  portion  of  the 
magnesia  is  almost  unavoidably  left  uncombined,  and  the  salt  is, 
consequently,  not  neutral.  This  uncombined  magnesia  should  be 
dusted  oiF  the  mass  before  powderinsj  it.  Care  must  be  taken  to 
avoid  a  high  temperature,  which  renders  the  salt  less  soluble. 

M.  E.  Robiquet  suggests  the  following  formula  and  manipula- 
tion : — 

Take  of  Citric  acid 35^  parts. 

Carbonate  of  magnesium 21  ^  parts. 

Boiling  water 10|  parts. 

Powder  the  citric  acid  and  dissolve  it  in  the  boiling  water. 
When  the  solution  is  cold  and  before  it  crystallizes,  pour  it  into  a 
wide  earthen  vessel,  and  by  means  of  a  sieve  distribute  the  carbon- 
ate of  magnesium  evenly  and  rapndly  over  its  surface  without 
stirring;  the  reaction  takes  place  slowly;  when  it  ceases,  beat  the 
mixture  rapidly  so  long  as  it  retains  its  pasty  consistence. 

According  to  this  authority  the  elevation  of  temperature  occur- 
ring during  this  process  is  due  to  a  change  in  the  molecular  condi- 
tion by  which  the  salt  becomes  insoluble;  for  this  reason  he 
recommends  that  the  dish  should  be  placed  in  a  vessel  of  cold  water, 
and  that  the  salt  should  be  dried  at  a  temperature  not  exceeding 
TO^Fahr. 

By  a  modification  recently  proposed  the  citric  acid  and  magnesia 
are  triturated  together  into  a  powder,  and  laid  away  to  combine 
gradually  under  the  influence  of  atmospheric  moisture;  I  have 
found  this  process  to  yield  a  slowly  soluble  salt. 

The  citrate  prepared  by  these  several  processes  is  slowly  soluble 
when  first  made;  it  becomes  less  readily  soluble  by  keeping, and  is 
liable  to  run  into  masses  which  are  hard  and  unmanageable. 

The  granular  powder  made  in  Paris  and  London,  and  sold  as 
citrate  of  magnesia,  is  composed  as  follows,  according  to  X. 
Landerer: — 

Take  of  Bicarbonate  of  sodium 360  grains. 

Citric  acid 20  grains. 

Tartaric  acid 300  grains. 

Sulphate  of  magnesium 72  grains. 

Oil  of  lemon 5  grains. 
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The  tartaric  acid  and  bicarbonate  of  sodium  are  heated  in  a  por- 
celain diBh  just  to  fusion,  allowed  to  cool,  and  then  mixed  with  the 
other  ingredients. 

It  will  be  seen  that  this  preparation  is  very  incorrectly  named, 
as  are  most  ot  those  sold  under  similar  desi«:nations. 

The  prepared  citrate  of  magnesium^  of  Charles  Ellis,  Son  &  Co.,  is 
made  from  the  salt  as  prepared  by  fusion,  combined  so  as  to  furnish 
an  eiFervescine  draught,  which  though  not  clear  contains  the  un- 
dissolved portion  so  nicely  suspended  as  to  be  taken  without  incon- 
venience.    The  recipe  is  as  follows : — 

Take  of  Powdered  citrate  of  magnesium Si  v. 

Powdered  sugar Sviij. 

Powdered  citric  acid |iiss. 

Powdered  bicarbonate  of  sodium 5iij. 

Oil  of  lemon tt\.x. 

Combine  the  acid  and  sugar  and  rub  into  a  fine  powder ;  dry  all 
the  water  of  crystallization  from  the  acid  over  a  wuter-bath.  Add 
the  citrate  of  magnesium  and  oil  of  lemon,  and  mix  intimately; 
then  add  the  bicarbonate  of  sodium  and  triturate  the  whole  into  a 
fine  powder,  which  must  be  preserved  in  a  bottle  properly  excluded 
from  the  air.  The  dose  for  an  adult  is  from  one  to  three  table- 
spoonfuls  mixed  in  a  tumbler  of  water  and  drank  in  a  state  of 
effervescence. 

MozorCs  Effervescent  Magnesia, 

The  following,  from  Gray's  Supplement^  is  for  a  popular  though 
rmther  disagreeable  aperient : — 

Take  of  Carbonate  of  macrnesium J,^. 

.    .   Sy. 

zation,  and  mixed 


Sidphate  of  magnesium      .     .     . 
Tartrate  of  potassium  and  sodium 
Bicarbonate  of  sodium  .... 
Tartaric  acid 


To  be  perfectly  freed  from  the  water  of  crystall 
and  kept  in  a  well-corked  bottle. 

Dose,  from  a  teaspoonful  to  a  tablespoonful  dissolved  in  water 
and  drank  immediately. 

Acetate  of  Magnesium. — This  is  very  deliquescent  and  difficult  to 
crystallize;  in  the  dry  state  it  is  generally  found  as  a  gummy  mass. 
It  has  been  proposcwi  as  a  substitute  for  citrate  of  magnesium. 
Benault  recommends  to  dissolve  120  parts  of  carbonate  of  mag- 
nesium in  acetic  acid  and  evaporate  to  300  parts,  which  solution, 
when  wanted  for  use,  is  to  bd  mixed  with  three  times  its  weight 
of  orange  or  some  other  agreeable  syrup.  It  is  more  agreeable  if, 
like  citrate  of  magnesium,  it  contains  a  quantity  of  free  carbonic 
acid. 

Garrot  recommended  a  syrup  of  acetate  of  magnesium^  prepared  by 
dissolving  10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and 
adding  150  parts  of  some  agreeable  fruit  syrup.  Of  similar  compo- 
sition is  the  eliocir  of  acetate  of  magnesium^  prejmred  by  dissolving 


220  ON    THE    EARTHS    AND    THEIR    PREPARATIONS. 

10  parts  calc.  magnesia  in  40  parts  acetic  acid,  and  adding  40  parts 
alcohol  and  70  of  an  aromatic  syrup. 

Magnesii  Stdphnretum. — If  a  boiling  solution  of  sulphate  of  mag- 
nesium is  mixed  with  a  concentrated  solution  of  sulphuret  of  potas- 
sium, a  white  gelatinous  mass  is  precipitated,  which,  on  account  of 
its  weaker  taste  and  smell,  and  milder  action,  has  been  recommended 
for  internal  use,  instead  of  the  true  sulphurets  of  magnesium.  Its 
dose  is  5  to  10  grains  for  children;  it  operates  slightly  as  a  laxative. 

Magnesii  et  Potassii  Borotartras. — 100  parts  of  borotartrate  of 
potassium,  24  parts  carbonate  of  magnesium,  and  600  parts  of 
water  are  to  be  gradually  mixed  and  evaporated.  Dissolved  with 
citric  acid  it  has  been  recommended  as  a  purgative,  for  which  pur- 
pose Garrot  has  proposed  the  following  proportions :  borotartrate 
of  magnesium  and  potassium  3j»  citric  acid  388>  lemon  syrup  3ij, 
water  Sx. 

4th  Group. — Of  Earths — Salts  containing  Aluminium. 

Alumen  (ammonia-alum),  2NH4,S04  4~  AI38SO4  -^  24Aq.     From  sulphate  of  ammonia, 

etc. 
Aluminii  et  potassii  sulphas  (potassa-alum),  E^O^-t-AU^^^i+^^M*     Manafaotared 

from  alum  earths. 
Alumen  exsiccatum.     Deprived  of  its  water  of  crystallization  by  heat. 
Alumina^  Al/),,3H20.     Precipitated  by  alkalies  from  alum. 
Alumioffi  sulphas,  AI23SO4.9H2O.    By  dissolving  alumina  in  HSO4,  and  crystalliiing. 

Aluminii  acetaa^  Al^Ac-f-U^O. 

Aluminium  is  the  name  of  the  metallic  radical  of  the  earth 
ahimina^  a  white,  faintly  bluish  metal,  which  has  recently  attracted 
attention  from  the  discovery  of  an  economical  process  for  its  ex- 
traction; its  extraordinary  lightness,  beauty  of  color,  and  indif- 
ference to  the  oxidizing  influences  of  the  atmosphere  causing  it  to 
be  recommended  as  fitted  to  displace  silver,  and  even  platinum,  for 
many  purposes  in  the  arts.  Experience  has  not,  however,  justified 
its  early  promise,  and  it  remains  among  the  rare  metals. 

Alumina^  Al^O,,  is  an  earth  without  alkaline  properties,  existing 
largely  in  the  mineral  kingdom,  and  the  chief  constituent  of  clay. 
It  may  be  artificially  prepared  from  alum  as  follows: — 

Dissolve  alum  in  six  times  its  weight  of  boiling  water,  add  solu- 
tion of  carbonate  of  sodium  in  slight  excess,  agitate  for  a  few 
minutes,  filter,  and  wash  the  precipitate  with  distilled  water;  the 
product  is  hydrate  of  alumina.  It  may  be  further  purified  by  dis- 
solving in  diluted  muriatic  acid,  precipitating  with  ammonia,  and 
again  washing  with  water;  dried  on  bibulous  paper,  it  retains  three 
equivalents  of  combined  water,  but  by  a  high  heat  it  becomes  an- 
hydrous. Pure  ammonia-alum,  by  calcining  to  a  white  heat,  be- 
comes converted  into  anhydrous  alumina.  The  hydrated  precipi- 
tate is  freely  soluble  in  diluted  acids  and  in  caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the 
lake  pigments.  In  medicine  it  is  used  as  an  antacid  and  astringent, 
with  which  it  combines  the  properties  of  an  absorbent:  it  has  been 
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used  in  purulent  and  catarrhal  affections  of  the  eye.     The  dose  is 
five  to  twenty  grains  three  or  four  times  a  day. 

Tests  for  Aluiaina. — Alumina  is  recognized  by  being  precipitated 
white  by  fixed  alkalies,  redissolved  by  an  excess  of  the  same,  and 
reprecipitated  by  chloride  of  ammonium.  Compounds  of  alumina, 
ignited  upon  charcoal  before  the  blowpipe,  and  then  moistened 
with  a  little  protonitrate  of  cobalt  and  ignited  again,  yield  an 
onfuseJ  mass  of  a  deep  sky  blue  color. 

Alumeru    {Alum.)    Sulphate  of  Aluminium  and  Ammonium. 

Al,8SO„2NH„SO,  -f  24  Aq. 

The  alum  now  most  common  is  ammonia-alum,  which  is  officinal 
under  the  name  alumen;  this  is  made  by  the  use  of  sulphate  of 
ammonium,  as  prepared  from  the  residuary  liquor  of  the  gas- 
works, instead  of  a  salt  of  potassium,  as  in  the  old  processes,  and 
its  composition  is  as  shown  in  the  syllabus. 

This  complex  salt  is  found  in  commerce  in  large  crystalline 
masses,  very  cheap  and  abundant,  being  largely  produced  for  use  in 
the  arts.  Formerly  it  was  produced  from  a  peculiar  ore  or  schist 
ooeurring  largely  in  many  parts  of  the  world,  and  had  the  compo- 
sition given  above  as  that  of  potash-alum. 

The  properties  of  the  two  are  so  similar  that  they  are  seldom 
distinguished  from  each  other.  Where  this  is  desirable,  it  may  be 
readily  accomplished  by  heat,  which  dissipates  the  sulphuric  acid 
and  ammonia  from  ammonia-alum,  leaving  pure  alumina,  while  in 
the  case  of  potassa-alum,  potassa  is  a  constituent  of  the  residue, 
and  will  dissolve  on  the  addition  of  water,  and  may  be  detected  by 
its  appropriate  tests.  Ammonia-alum  will  also  give  an  odor  of 
ammonia  if  moistened  and  triturated  with  potassa  or  lime. 

Alum  is  slightly  efflorescent  in  dry  air  from  the  loss  of  a  portion 
of  its  large  amount  of  water  of  crystallization;  it  is  soluble  in 
about  15  times  its  weight  of  cold  water;  it  is  incompatible  with 
alkalies  and  their  carbonates,  and,  also,  with  vegetable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well 
known;  its  dose  is  from  2  to  10  grains,  given  to  children  for  whoop- 
ing-cough; from  20  to  30  grains  as  an  emetic  in  croup,  repeated,  if 
neceapsiry;  and  from  588  to  Sj  os  a  purge  in  lead  colic.  As  a  com- 
mon astringent  wash  and  gargle  it  is  used  in  solutions  of  various 
proportions,  from  5  to  80  grains  to  the  ounce. 

Alumen  Exsiccatum^  U.  S.  P.    {Dried  Alum.) 
Tkke  of  Alum,  in  coarse  powder,  four  troyounces. 

Expose  it  ^n  a  suitable  vessel  to  a  temperature  not  exceeding 
400®,  until  the^  residue  weighs  two  troyounces  and  one  hundred 
and  twenty  grains;  then  reduce  it  when  cold  to  fine  powder. 

Dried  or  burnt  alum  differs  from  the  crystallized  salt  in  contain- 
ing no  water;  474.5  grains  of  the  crystals  should  yield  258  grains 
of  the  anhydrous  salt,  which  is  consequently  nearly  doubled  in 
strength.     Care  should  be  taken  not  to  push  the  heat  so  far  as  to 
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drive  off  a  portion  of  the  sulphuric  acid.  Dried  alum  is  less  w 
ble  ill  water  than  alum,  but  no  portion  of  it  should  be  wholly 
soluble. 

Dried  alum  is  used  exclusively  as  an  external  application,! 
mild  escliarotic;  it  is  often  reduced  in  the  process  of  desicca 
almost  to  pure  alumina,  and  in  this  dry  condition  is  preferrw 
some  physicians,  being  an  excellent  absorbent. 

Iron  alum  J  iron  and  ammonia  alum^  chrome  alum^  and  mangi 
alum  are  compounds  in  which  the  alumina  is  substituted  by  < 
bases.     {See  Preparations  of  Iron  and  Manganese.) 

Aluminii  Sulphas,    {Sulphate  of  Aluminium.   Alj3S04,9H,0«5 

This  salt  is  made  officinal  in  the  U,  S,  Pharmacopoeia  for 
among  the  preparations.  It  is  to  be  made  by  dissolving  equal 
of  nnimonium  alum  ainl  carbonate  of  sodium  in  separate  po 
of  boiling  water,  mixins^  them,  and  digesting  till  the  evoluti 
carbonic  acid  ceases.  I'he  alumina  thus  precipitated  is  to  I 
lected,  washed,  and  dissolved  in  sulphuric  acid  somewhat  di 
and  evaporated  at  a  moderate  heat  to  dryness.  It  is  in  thin 
ble  plates  of  a  pearly  lustre,  sweet  and  astringent  taste,  aiK 
reaction.  Soluble  in  twice  its  weight  of  cold  water,  but  i 
alcohol. 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc.  A  solut 
one  pound  in  two  pints  of  water  is  used  to  preserve  dead  b 
as  a  lotion  it  may  be  used  in  a  somewhat  less  concentrated  f( 

Under  the  name  of  benzinated  solution  of  alumina^  Ment( 
posed  the  following  preparation  as  a  styptic,  and,  largely  d 
with  water,  as  an  injection  in  leucorrhcea  and  various  ulc 
affections:  eight  ounces  of  sulphate  of  aluminium  are  dissol' 
sixteen  ounces  of  water,  and  saturated  with  hydnited  alu 
six  drachms  of  selected  gum  benzoin  are  digested  with  it : 
hours,  then  cooled  and  ftltered.  It  has  an  agreeable  odor, 
balsamic,  astringent  taste.  This  solution  contains  2Alj3SO^, 
precipitated  by  a  large  quantity  of  water,  AljSO^  being  sep 
while  the  neutral  salt  remains  in  solution. 

Aluminii  Acetas.     {Acetate  of  Aluminium.     AljSAc.) 

A  solution  of  this  salt  is  obtained  by  saturating  acetic  aci( 
hydnited  alumina,  and  cannot  be  evaporated  without  the 
acetic  acid.     It  has  a  faint  smell  of  acetic  acid  and  a  sweetisl 
and  possesses  antiseptic  properties. 

It  has  been  use^  medicinally  on  account  of  its  astringent ; 
ties,  in  diarrhoea  and  gleet  in  doses  of  a  half  to  one  drachm 
twenty-four  hours,  and  as  an  injection  in  various  affections 
ing  astringent  applications. 
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5th  Group. — Cerium  and  its  Oxalate. 

Cerium.    Ce  =  91.3. 

etal  is  associated  with  lanthanum  and  didymium  in  cerite^ 
nd  a  few  other  rare  minerals.  The  most  abundant  of 
erite,  which  is  found  in  Sweden;  it  contains  the  oxides  of 
metals,  together  with  silicic  acid,  lime,  copper,  bismuth, 
am,  and  oxide  of  iron.  The  metal  is  a  gray  powder, 
quires  the  metallic  lustre  by  pressure,  decomposes  water 
ordinary  temperatures,  quickly  at  the  boiling  heat.     It 

>  oxides,  protoxide  CeO,  and  sesquioxide  Ce^Oj,  the  former 
enters  into  its  medicinal  salt. 

Cerii  Oxalas.     2CeC,0,  +  3H,0. 

lare  this  salt  the  mineral  cerite  is  to  be  powdered  and 
ito  a  paste  with  sulphuric  acid  in  a  porcelain  dish,  the 
en  to  be  heated  until  the  mass  ceases  to  swell  up,  and  no 
sorbs  additional  HSO^,  which  must  be  added  cautiously. 
5,  being  now  dried  and  powdered,  is  placed  in  a  Ilessian 
n  which  it  is  exposed  to  the  heat  of  an  anthracite  fire 
iS  assumed  a  pale  brownish-red  color.  It  is  now  to  be 
with  hot  water  and  subsequently  with  diluted  nitric  acid, 
>Iution  treated  with  sulphuretted  hydrogen  to  precipitate 
metals.  Some  hydrochloric  acid  is  now  added  to  hold  in 
he  oxalate  of  lime  to  be  formed  and  then  oxalic  acid  is 
throw  down  the  oxalates  of  cerium,  lanthanum,  and  didy- 
liis  precipitate  is  to  be  washed  with  warm  water,  then 
i  to  a  mortar  and  formed  into  a  ])aste  with  one-half  the 
the  mineral  in  carbonate  of  magnesia,  which  paste  is  to 
n  a  porous  fire-brick,  then  rubbed  fine  and  calcined  in  an 

>  until  the  powder  has  assumed  the  color  of  cinnamon, 
ndition  it  contains  the  cerium  in  the  form  of  peroxide, 
dily  dissolves  in  concentrated  nitric  acid  to  be  carefully 
k  beaker,  and  heated  by  a  water-bath.  After  freeing  the 
f  some  of  the  excess  of  UNO,  by  evaporation  and  diluting 
iter,  it  is  to  be  added  to  boiling  water  containing  a  little 
I  \  per  cent,  of  oil  of  vitriol.  There  should  be  about  a 
rater  to  every  ounce  of  the  mineral  worked.  A  yellow 
i  of  basic  sulphate  of  sesquioxide  of  cerium  is  formed, 
;tle  of  the  neutral  sulphate  of  the  same  oxide  and  all  the 
m  and  didymium  remain  in  solution.  The  yellow  basic 
J  now  washed,  dissolved  in  sulphuric  acid,  and  then  re- 
,  protosulphate  by  the  addition  of  a  few  crystals  of  hypo- 
r sodium.  The  liquid  is  now  finally  precipitated  by  oxalic 
pelds  oxalate  of  protoxide  of  cerium.     This  is  the  i)rocess 

F.  Mayer,  of  New  York.     (See  American  Journal  of  Phar- 

Medicial  T\mes  and  Gazette^  Sept.  17, 1859,  Prof.  Simpson, 
irgh,  published  a  description  of  the  use  of  this  salt  as  a 
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drive  off  a  portion  of  the  sulphuric  acid.  Dried  alurn  18  less  solu- 
ble in  water  than  alum,  but  no  portion  of  it  should  be  wholly  in- 
soluble. 

Dried  alum  is  used  exclusively  as  an  external  application,  as  a 
mild  escbarotic;  it  is  often  reduced  in  the  process  of  desiccation 
almost  to  pure  alumina,  and  in  this  dry  condition  is  preferred  by 
some  physicians,  being  an  excellent  absorbent. 

Iron  alxira^  iron  and  ammonia  alum^  chrome  alum^  and  mangaruse 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other 
bases.     {See  Preparations  of  Iron  and  Manganese.) 

Aluminii  Sulphas.    {Sulphate  of  Aluminium.   Alj3SO^,9H30s«  504.8.) 

This  salt  is  made  officinal  in  the  U.  S.  Pharmacopoeia  for  1860, 
among  the  preparations.  It  is  to  be  made  by  dissolving  equal  parts 
of  iinirnonium  alum  and  carbonate  of  sodium  in  separate  portions 
of  boiling  water,  mixing  them,  and  digesting  till  the  evolution  of 
carbonic  acid  ceases.  The  alumina  thus  precipitated  is  to  be  col- 
lected, washed,  and  dissolved  in  sulphuric  acid  somewhat  diluted, 
and  evaporated  at  a  moderate  heat  to  dryness.  It  is  in  thin  flexi- 
ble plates  of  a  pearly  lustre,  sweet  and  astringent  taste,  atid  acid 
reaction.  Soluble  in  twice  its  weight  of  cold  water,  but  not  in 
alcohol. 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc.  A  solution  of 
one  pound  in  two  pints  of  water  is  used  to  preserve  dead  bodies; 
as  a  lotion  it  may  be  used  in  a  somewhat  less  concentrated  form. 

Under  the  name  of  benzinated  solution  of  alumina^  Mentel  pro- 
posed the  following  preparation  as  a  styptic,  and,  largely  diluted 
with  water,  as  an  injection  in  leucorrhoea  and  various  ulcerated 
affections:  eight  ounces  of  sulphate  of  aluminium  are  dissolved  in 
sixteen  ounces  of  water,  and  saturated  with  hydrated  alumina; 
six  drachms  of  selected  gum  benzoin  are  digested  with  it  for  six 
hours,  then  cooled  and  filtered.  It  has  an  agreeable  odor,  and  a 
balsamic,  astringent  taste.  This  solution  contains  2Al2380^,  and  is 
precipitated  by  a  large  quantity  of  water,  AlgSO^  being  separated 
while  the  neutral  salt  remains  in  solution. 

Aluminii  Acetas.    {Acetate  of  Aluminium.     Al^SAc.) 

A  solution  of  this  salt  is  obtained  by  saturating  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  without  the  loss  of 
acetic  acid.  It  has  a  faint  smell  of  acetic  acid  and  a  sweetish  taste, 
and  possesses  antiseptic  properties. 

It  has  been  use^  medicinally  on  account  of  its  astringent  proper- 
ties, in  diarrhoea  and  gleet  in  doses  of  a  half  to  one  drachm  witnin 
twenty-four  hours,  and  as  an  injection  in  various  affections  requir- 
ing astringent  applications. 
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5th  Group. — Cerium  and  its  Oxalate. 

Cerium.     Ce  =  91.3. 

This  metal  is  associated  with  lanthanum  and  didymium  in  cerite^ 
allanite^  and  a  few  other  rare  minerals.  The  most  abundant  of 
these  is  cerite,  which  is  found  in  Sweden;  it  contains  the  oxides  of 
the  three  metals,  together  with  silicic  acid,  lime,  copper,  bismuth, 
molybdenum,  and  oxide  of  iron.  The  metal  is  a  gray  powder, 
which  acquires  the  metallic  lustre  by  pressure,  decomposes  water 
slowly  at  ordinary  temjieratures,  quickly  at  the  boiling  heat.  It 
forms  two  oxides,  protoxide  CeO,  and  sesquioxide  Ce^Oj,  the  former 
of  which  enters  into  its  medicinal  salt. 

Cerii  Ozalas.    2CeC,0,  +  3H,0. 

To  prepare  this  salt  the  mineral  cerite  is  to  be  powdered  and 
formed  into  a  paste  with  sulphuric  acid  in  a  porcelain  dish,  the 
dish  is  then  to  be  heated  until  the  mass  ceases  to  swell  up,  and  no 
lonjger  absorbs  additional  HSO^,  which  must  be  added  cautiously. 
This  mass,  being  now  dried  and  powdered,  is  placed  in  a  Hessian 
crucible,  in  which  it  is  exposed  to  the  heat  of  an  anthracite  fire 
until  it  has  assumed  a  pale  brownish-red  color.  It  is  now  to  be 
lixivated  with  hot  water  and  subsequently  with  diluted  nitric  acid, 
and  the  solution  treated  with  sulphuretted  hydrogen  to  precipitate 
the  heavy  metals.  Some  hydrochloric  acid  is  now  added  to  hold  in 
solution  the  oxalate  of  lime  to  be  formed  and  then  oxalic  acid  is 
added  to  throw  down  the  oxalates  of  cerium,  lanthanum,  and  didy- 
mium. This  precipitate  is  to  be  washed  with  warm  water,  then 
transferred  to  a  mortar  and  formed  into  a  paste  with  one-half  the 
weiffht  of  the  mineral  in  carbonate  of  magnesia,  which  paste  is  to 
be  dried  on  a  porous  fire-brick,  then  rubbed  fine  and  calcined  in  an 
open  stove  until  the  powder  has  assumed  the  color  of  cinnamon. 
In  this  condition  it  contains  the  cerium  in  the  form  of  peroxide, 
which  readily  dissolves  in  concentrated  nitric  acid  to  be  carefully 
added  in  a  beaker,  and  heated  by  a  water-bath.  After  freeing  the 
solution  of  some  of  the  excess  of  HNO,  by  evaporation  and  diluting 
it  with  water,  it  is  to  be  added  to  boiling  water  containitig  a  little 
more  than  j^  per  cent,  of  oil  of  vitriol.  There  should  be  about  a 
quart  of  water  to  every  ounce  of  the  mineral  worked.  A  yellow 
precipitate  of  basic  sulphate  of  sesquioxide  of  cerium  is  formed, 
while  a  little  of  the  neutral  sulphate  of  the  same  oxide  and  all  the 
lanthanium  and  didymium  remain  in  solution.  The  yellow  basic 
sulphate  is  now  washed,  dissolved  in  sulphuric  acid,  and  then  re- 
duced to  a  protosulphate  by  the  addition  of  a  few  crystals  of  hypo- 
sulphite of  sodium.  The  liquid  is  now  finally  precipitated  by  oxalic 
acid,  and  yields  oxalate  of  protoxide  of  cerium.  This  is  the  process 
of  Prof.  F.  F.  Mayer,  of  New  York.  (See  American  Journal  of  Fhar- 
man/,  I860.) 

In  the  Medicial  Times  and  Gazette,  Sept.  17, 1859,  Prof.  Simpson, 
of  Edinburgh,  published  a  description  of  the  use  of  this  salt  as  a 
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remedy  for  obstinate  vomiting  in  pregnancy,  since  which  time  it 
hiis  been  extensively  prescribed  in  Euroi)e  and  in  the  United  States 
as  a  sedative  tonic  to  the  stomach,  resembling  in  some  degree  the 
salts  of  bismuth,  though  with  peculiar  and,  perhaps,  specific  applica- 
tion to  the  cure  of  obstinate  vomiting,  and  although,  of  course,  in 
many  cases  it  has  disappointed  the  expectations  of  practitiouen,  it 
has,  I  think,  justified  the  claim  made  for  it,  that  it  will  arrest 
obstinate  vomitiiijec  in  a  greater  number  of  cases  than  any  other 
single  remedy.  The  dose  is  from  one  to  two  grains  three  times  a 
day  in  pills. 

Oxalate  of  cerium  is  a  white  powder,  insoluble  in  water  batsoln- 
ble  in  IISO^,  by  which  it  is  distinguished  from  the  other  insoluble 
oxalates  of  the  earths.  Its  solution  yields  a  precipitate  with  caustic 
alkalies,  even  in  presence  of  chloride  of  ammonium,  which  is  not 
soluble  in  an  excess  of  the  precipitant.  A  shade  of  pink  or  rose 
color  indicates  the  presence  of  didymium,  and  perhajis  few  coni- 
mercial  specimens  of  the  oxalate  of  cerium  are  entirely  without  this 
impurity. 
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IRON  AND  MANGANESE. 

Perrum.    (Iron.    Fe  «=  56.) 

This  indispensable  metal  is  too  well  known  to  require  a  descrip- 
tion of  its  sensible  properties.     It  has  a  s[>ecific  gravity  of  7.7 1 
though  not  acted  on  by  the  dry  atmosphere  or  by  pure  water,  it  i* 
rapidly  oxidized  by  water  containing  carbonic  acid,  hence  the  pr^ 
duction  of  protocarbonate  of  iron  with  evolution  of  hydrogen;  tb^ 
subsequent  conversion  of  this  into  hydrated  sesquioxide  constitut^^* 
the  ordinary  phenomenon  of  rusting.     Its  purest  common  formi* 
that  of  wire,  or  preferably  card  teeth.     The  filings  (Ferri  Ramenta^T)] 
when  obtained  as  a  residuum  from  the  manufactories,  are  apt  to 
contaminated  with  other  metals.     They  are  also  liable  to  rus 
which  is  objectionable  in  some  instances.  ^.-ra 

The  salts  of  iron  used  in  medicine  are  numerous,  including  aalt::^^^^-^ 
of  the  protoxide,  of  the  sesquioxide>  and  of  the  black  or  magneti  --^ 
oxide,  and  also  halogen  salts.     The  salts  of  protoxide,  FeO,  are  nov*^^'^^ 
generally  termed  bv  chemists  ferrous  salts,  and  are  aocordingl^^^* 
named  ferrous  sulphate,  ferrous  carbonate,  etc.,  while  the  salts  or:^  ^^ 
the  peroxide  (sesquioxide),  Fe^Oj,  are  named  ferric  salts,  as  fern^:^^ 
sulphate,  ferric  oxalate,  etc.,  and  the  salts  of  the  black  oxide,  whicl^^^ 


may  be  regarded  as  a  com[>ound  of  the  proto- and  sesquioxid 
(FeO,Fej03),  are  named  ferroso-ferric  salts,  and  the  chlorides,  iodide^  j 
etc.,  follow  the  same  rule.  This  rule,  which  gives  simplicity  an-'  -^. 
accuracy  to  the  nomenclature  of  this  and  of  the  other  metals,  is  rn 
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yet  adopted  in  the  Pharmacopceia,  and  the  terms  are  only  employed 
in  this  work  as  synonyms. 

The  officinal  names  of  the  halogen  and  analogous  compounds  are 
likewise  different  in  some  instances  from  those  adopted  by  modern 
chemists,  for  while  the  compounds  of  chlorine  are  called  chlorides, 
those  of  sulphur  have  the  termination  uret;  the  cyanogen  coni- 
jKmnds,  formerly  terminated  in  tlie  same  way,  are  in  the  recent 
edition  called  cyanides  and  ferrocyanidc*8. 

Iron  is  conveniently  recognized  in  its  protosalts  (ferrous  salts)  by 
the  following  tests.  They  have  a  pale-green  color  in  solution, 
]>ota88a  and  soda  throw  down  a  white  hydrate,  which  changes  by 
exposure  to  the  air  to  gniy ,  green,  bluish-black,  and  then  to  the  red 
sesquioxide.  Alkaline  carbonates  affect  them  similarly.  They  are 
not  precipitated  by  sulphuretted  hydrogen,  as  many  metallic  salts 
are,  but  give  a  black  precipitate  with  alkaline  sulphurets.  They 
give  a  nearly  white  precipitate  when  free  from  sesquisalts,  with 
ferrocyanide  of  potassium  ;  by  exposure  this  becomes  blue ;  by  fer- 
ridcyanide  an  intense  blue  is  immediately  produced.  Tannic  acid 
only  blackens  these  salts  when  they  contain  sesquisalts. 

The  sesquisalts  of  iron  (ferric  salts)  have  generally  a  yellowish- 
brown  tint,  but  by  dissolving  an  excess  of  ferric  oxiae  become 
brownish-red.  Alkalies  and  alkaline  carbonates  throw  down  a 
red-brown  precipitate  of  hydrated  sesquioxide ;  sulphuretted  hy- 
drogen converts  them  into  protosalts  with  precipitation  of  sulphur ; 
ferrocyanide  of  {wtassium  throws  down  Prussian  blue,  but  the  fer- 
ridcyanide  has  no  effect,  except  upon  protosalts.  Tannic  acid  pro- 
duces a  bluish-black  precipitate,  the  basis  of  common  black  ink  ;  in 
the  presence  of  some  vegetable  acids  no  precipitate  occurs  with 
alkalies,  and  no  blackening  with  tannic  acia  if  the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the 
miuerul  kingdom,  are  so  universally  esteemed  for  tonic  and  astrin- 
gent properties  as  the  salts  of  iron,  and  accordingly  pharmacists 
nave  expended  much  ingenuity  and  skill  in  improving  tneir  quality 
and  extending  their  number,  till  they  have  become  leading  articles 
of  materia  medica,  while  some  of  them,  by  being  formed  into  solu- 
tions, tinctures,  wines,  syrups,  and  elixirs,  are  rendered  unusually 
eligible  for  common  use. 

In  presenting  the  numerous  preparations  of  iron  used  in  medicine 
in  the  form  of  syllabi  and  in  detail,  various  methods  of  classifying 
them  have  suggested  themselves,  but  notie  which  seemed  to  offer 
sufficient  advantages  to  compensate  for  the  increased  complexity 
necessarily  given  to  the  subject  by  the  attempt.  The  natural  divi- 
sion into  oxy-salts  and  the  halogen  compounds  seemed  the  only  one 
which  could   be   profitably   introduced,  and   I   have  accordingly 

frooped  the  fifty-six  preparations  which  follow  under  these  two 
eads,  consulting  convenience  and  their  natural  relations  to  each 
other  in  the  subordinate  arrangement. 
15 
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Syllabus  of  Preparations  of  Iron. 

(See  Second  Group — Halogen  Compounds.) 

1st  Group. — Oxysalts  and  Preparations  from  them. 


Name. 

Compositioo,  etc. 

Dose. 

Description,  etc 

Ferri  Sulphas 

FeS0.+7Aq 

FeS6.,Aq 

FeCOj-f  Fe.Py2Aq 

f  FeCOj-fMeland  i 

\         sacchar.         j 

gr.  T 

gr.  iij 
gr.  X  to  ai 

gr.  X  to  9j 

Green  crystals. 
Whitish  powder. 
Reddish-brown  powder. 

Dark  pilular  mass. 

Ferri  Sulphas  Exsiccata 

Ferri  Subcarbonas 

Pilule  Ferri  Carbonatis 

Ferri  Carb.  EfferveacentM.... 
Ferrum  Redactum 

FeCO,  in  5is8 

Fe 

FCgSSO^  in  Aq 

Excess  of  FejO. 

FejGHO 

Jiss 

gr.  j  to  gr.ij 

Granulated  powder. 
Gray  impalpable  powder. 
Red-brown,  sp.  gr.  1  82. 
Ruby -red,     sp.  gr.  l.£52. 
Reddish-brown  magma. 

Liquor  Ferri  Tersulpbatis... 
Liquor  Ferri  Subsulpbatis .. 
Ferri  Oxidum  Hjdratum.... 

fSJ  to  fgss 

Ferri  et  Quinix  Sulphas 

Ferri  et  Ammonii  Sulphas... 

gr.  j  toiv 
gr.  iij  to  Tj 

Colorless  ootohedrons. 

fFe,8S0,(NH,)a 
\    SO^+24H,0    / 

Violet  tinted  crystals. 

LiQuor  Ferri  Citratis 

3J  Fe,0,Ci  in  f5ij 
Fe*0-Ci 

Red  syrupy  liquid. 
Garnet*  red  scales. 

Ferri  Citras 

gr.  iij  to  T 
gr.  iij  to  T 

Ferri  et  Ammonii  Citras 

Fe,0,,NH^O.Ci 

<i            << 

Ferri  et  Quinin  Citras 

gr.  j  in  6  grs. 

gr.  iij  to  T 

Greenish-brown  scales. 

Ferri  et  Strychniae  Citras... 

gr.  j  about  in  100  grs. 

gr.  J  to  iij 

Garnet-red  scales. 

Ferri  et  Zinci  Citras 

•     .        •  •  • 

gr.  J  to  iij 
gr.  IIJ  to  XJj 
TCI  XX  to  fSti 
ni  XX  to  f3J 

Brownish-green  scales. 
Qreenish-yellow  scales. 
Citrate  of  magnetic  oxide. 
Citrate  of  protoxide. 

Ferri  et  Magnesii  CUras 

Svruvtu  Ferri  CHtratis. 

3Jtof3J 
5Jtof3J 

Syr.  Ferri  ProtocUralit 

Ferri  Phosohas.*.. 

Variable 

gr.  T  to  X 

Slate-colored  powder. 
With  excess  of  PO^. 

St/r.  Ferri  Superphoephatis,.. 

gr.  T  to  f3j  syrup 

Syr.  Ferri  et  Amman.  Phoeph. 

,  gr.  ivss  to  fj j-f  ) 
1  gr.  iijss  H,PO^  / 

^SJ 

(Jos.  Roberts'.) 

Syr.  Ferri  et  Caleii.  Phoeph... 

Complex 

« 

Red.     «  Chemical  food.  ** 

Ferri  PyroohosDhas 

f  2Fe,0,H,P0,+  1 
I  2NH^Ci+H,0    / 

gr.  V 

(  Apple-green  scales, 
I     soluble. 

Syr.  Ferri  Pyrophospkatia  ... 

gr.  ij  to  f5j 

« 

No  fermginoos  taste. 

Ferri  Hypophosphia  (^Proto). 

"              **             (Sesqui). 

Syr.  Fern  Jlypophotphitis ... 

Fe2HP0g 
FegOjSHPO, 

>  Not  found  in  commerce. 

gr.  j  to  3j  syrup 

f3J 

Used  in  phthisis. 

"         **             »«          Comp. 

Complex 

'3J 

(Thompson.) 

t<         i<             «i             i» 

n 

f3J 

(Procter.) 

Ferri  Lactas 

FeL? 
Fe,Ac  ? 
11.48  percent.  FegAc 
contains  acetic  ether 

gr.  ij  to  V 

Greenish-white  grains. 

Ferri  A.cetas 

Only  in  solution. 

Liouor  Ferri  A.eetiei 

Sp.  gr.  1.148. 
Agreeable. 

Tr.  Ferri  Acetat.  ^Ihereua  ... 

f5S8 

Tinct.  Ferri  Acetici 

f^sstofa 
gr.  X 

(Rademacher.) 
Black,  insoluble. 

Ferri  Tannat Jt 

Fe,Tan 

Ferri  Valerianas 

Fe,8Va 
KFeT+Aq 

gr.  j  to  ij 
gr.  X  to  XX 

Dark-red,  amorphous. 
Reddish-brown  scales. 

Ferri  et  Potassii  Tartras 

Ferri  et  Ammonii  Tartras  ... 

NH,Fejt+Aq 

(i 

«<                 c< 

Ferri  Prototartras 

FeT? 

i( 

Crystals  or  powder. 

Sp.  gr.  LOG,  pale  amber. 

Liq.  Ferri  Nitratis 

Fej6N0,+Aq 
FeNOj  in  Syr. 

Tl\  T  to  XT 

Syr.  Ferri  Protonitratia 

in,  T  to  XV 

Liq.  Fern  Hyperchloratia .... 

PejHClO^  in  Aq 

n^y  to  X 
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Ferri  Sulphas.    {Ferrous  Sulphate^  Copperas^  Green  Vitriol. 

FeSO,  +  7  Aq  =  278.) 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  One 
eq.  of  iron,  de^mj)08ing  one  of  water,  combines  with  its  oxygen, 
and  forms  protoxide,  which  last  unites  with  one  eq.  of  sulphuric 
acid  to  form  sulphate  of  protoxide  of  iron,  Fe  +  II^O  4-  SO3 « 
FeSO.  +  IL-  The  hydrogen  is  liberated  in  a  gaseous  form,  and 
may  be  collected  for  experiment.  Green  vitriol,  or  copperas  of 
commerce,  which  is  used  in  the  arts,  is  an  impure  sulphate,  con- 
taining peroxide;  it  is  prepared  from  the  native  sulphuret,  and  may 
be  purified  by  digestion  with  iron  and  recrystallization. 

When  pure,  sulphate  of  iron  is  in  light  bluish-green  rhomboidal 
prisms,  having  an  astringent,  styptic  taste.  It  dissolves  in  about 
one  and  a  half  times  its  weight  of  cold  water;  is  insoluble  in  alco- 
hol; when  exposed  to  air  and  moisture  it  oxidizes,  and  becomes 
covered  with  a  brownish-yellow  persalt.  It  effloresces  in  dry  air, 
becoming  white  on  the  surface. 

The  presence  of  copper  may  be  detected  by  placing  a  clean  polished 
spatula  in  the  solution;  if  copper  is  present,  it  will  be  precipitated 
with  its  characteristic  color  on  the  surface  of  the  iron. 

Ferri  Sulphas  Exsiccata. — Owing  to  the  large  amount  of  water  in 
these  crystals,  the  salt  is  inconvenient  to  dispense,  in  combination 
with  vescetiible  substances,  in  the  form  of  powder  or  pill ;  and  hence, 
in  the  tl.S.  Phamiucopceia^  is  directed  to  be  exposed  to  a  heat  in- 
creased to  800°,  till  it  ceases  to  lose  weight,  and  is  converted  into 
a  dry  whitish  mass,  which  is  to  be  reduced  to  powder.  By  this  it 
loses  six  equivalents  of  water,  and  is  consequently  much  stronger 
than  the  crystallized  salt  (Fe,SO,  -h  7Aq  =.  278—108  =.  170). 

In  addition  to  the  **h8eraatic"  virtues  common  to  the  iron  salts, 
snlphate  is  decidedly  astringent.  It  is  prescribed  internally  in  cases 
attended  with  immoderate  discharges,  and  is  also  used  in  injections, 
though  less  frequently  than  sulphates  of  zinc  and  copper.  Dose,  in 
crystals,  five  grains;  dried,  three  grains. 

This  is  one  of  the  cheapest  ana  best  of  disinfectants,  especially 
when  mixed  with  lime,  which,  by  neutralizing  a  portion  of  the 
Bulphoric  acid,  liberates  the  oxide  of  iron,  and  this,  by  its  affinity 
for  additional  oxygen,  destroys  efiete  matter. 

Ferri  Sulphas  Granulata^  Ph.  Br.     {Granulated  Sulphate  of  Iron.) 

Take  of  Iron  wire 4  ounces  (avoirdupois). 

Sulphuric  acid 4  fluidounces  (imp.  meas.). 

Distilled  water 1  pint  and  a  half  (imp.  meas.). 

Bectified  spirit 8  fluidounces  (imp.  meas.). 

Poor  the  water  on  the  iron  placed  in  a  porcelain  capsule,  add  the 
sulphuric  acid,  and,  when  the  disengagement  of  gas  has  nearly 
ceaised,  boil  for  ten  minutes,  and  then  filter  the  solution  into  a  jar 
containing  the  spirit,  stirring  the  mixture  so  that  the  salt  shall 
separate  into  minute  granumr  crystals.  Let  these,  deprived  by 
decantation  of  adhering  liquid,  be  transferred  on  filtering  paper  to 
poiOQs  tiles,  and  dried  by  exposure  to  the  atmosphere.    They  should 
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be  kept  in  closed  bottles.     Its  chemical  composition  is  the  same  as 
the  last  described  salt. 

Ferri  Subcarbonas.     (Precipitated  Carbonate  OjT  IroTL) 

Made  by  decomposing  sulphate  of  iron  by  means  of  an  alkaline 
carbonate,  as  the  carbonate  of  sodium.  The  sulphuric  acid  unites 
with  the  soda  to  form  sulphate  of  sodium,  which  remains  in  solu- 
tion, while  the  carbonic  acid  unites  with  protoxide  of  iron  to  form 
protocarbonate  of  iron,  which  precipitates.  When  first  formed,  it 
is  a  bulky  greenish ,  al  most  wh  ite,  precipitate,  wh  ich  may  be  converted, 
by  admixture  with  honey  and  sugar,  into  Vallette's  mass;  but  when 
dried  in  air,  it  becomes  much  darker,  and  finally  brown,  from  more 
or  less  conversion  into  the  sesquioxide  and  loss  of  carbonic  acid. 
If  the  drying  is  carried  on  at  a  temperature  not  exceeding  80°  F., 
this  change  is  only  partial,  and  the  preparation  eftervesces  when 
thrown  into  acids,  and  has  a  brown  color.  This  is  a  much  more 
soluble  form,  and  to  be  preferred  to  the  bright  red-colored  powder 
obtained  by  heating. 

It  should  be  wholly  dissolved  by  dilute  muriatic  acid  with  slight 
effervescence,  forming  a  solution  from  which  the  oxides  of  iron  are 
completely  precipitated  by  an  excess  of  ammonia;  the  liquid  re- 
maining should  not  be  colored  by  hydrosulphuric  acid  or  ferro- 
cyanide  of  potassium. 

The  subcarbonate  of  iron  is  one  of  the  most  popular  of  the  chaly- 
beate salts.  It  has,  to  a  less  extent,  the  medical  properties  attri- 
buted to  iron  reduced  by  hydrogen,  with  a  more  agreeable  effect 
from  swallowing  it.  The  carbonate  is  not  astringent,  and  produces 
little  or  no  action  upon  the  mucous  membranes  of  the  alimentary 
canal.     Dose,  gr.  v.  to  9j. 

Pilulce  Ferri  Carbonatis^  U.  S.  P.     (  Vallette^s  Mass.) 

Take  of  Sulphate  of  iron Eight  troyounces. 

Carbouate  of  sodium Nine  troyounces. 

Clarified  honey Three  troyounces 

Su^r,  in  coarse  powder Two  troyounces. 

Boiling  water Two  pints. 

Syrup A  sufficient  quantity. 

Dissolve  the  salts  separately,  each  in  a  pint  of  the  water,  a  fluid- 
ounce  of  syrup  having  been  previously  aaded  to  each  pint.  Mix 
the  two  solutions,  when  cold,  in  a  bottle  just  large  enough  to  hold 
them,  close  it  accurately  with  a  stopper,  and  set  it  by  that  the  car- 
bonate of  iron  may  subside.  Pour  oft'  the  supernatant  liquid,  and, 
having  mixed  water,  recently  boiled,  with  syrup  in  the  proportion 
of  a  pmt  to  the  fluidounce,  wash  the  precipitate  with  the  mixture 
until  the  washings  no  longer  have  a  saline  taste.  Place  the  pre- 
cipitate on  a  flannel  cloth  to  drain,  and  having  expressed  as  much 
of  the  water  as  possible,  mix  it  immediately  with  the  clarified 
honey  and  sugar.  Lastly,  by  means  of  a  water-bath,  evaporate  the 
mixture,  constantly  stirring,  until  it  is  brought  to  the  weight  of 
eight  troyounces. 

This  valuable  preparation  is  made  by  nearly  the  same  process  as 
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the  foregoing,  except  that  the  bulky  greenish  precipitate  thrown 
down  by  the  carbonated  alkali,  instead  of  being  dried  in  contact 
with  the  air,  is  mixed  with  a  suitable  proportion  of  saccharine  in- 
gredients, to  protect  it  from  contact  with  atmospheric  oxygen  and 
to  embody  it  in  a  pilular  mass;  it  is  well  adapted  to  use  as  a  vehicle 
for  tonics,  especially  dry  powders,  in  the  form  of  pill.  Much  that 
is  met  with  in  commerce  is  too  soft  even  for  this  use;  when  desired 
of  firmer  consistence  it  will  be  found  advantageous  to  use  three 
troyounces  of  sugar  and  two  of  honey ;  made  strictly  by  the  officinal 
directions  it  will  be  found  a  convenient  pilular  mass,  though  be- 
coming softer  by  exposure. 

The  doee  is.  ten  grains  to  a  scruple. 

Syrupus  Ferri  Protocarhonatis. 

The  formula  given  under  this  head  in  the  late  edition  of  this 
work  was  extracted  from  the  journals  without  having  been  suffi- 
ciently tried.  Subsequent  experience  has  proved  that  it  is  too  im- 
perfect to  justify  its  republication,  and  the  eftbrts  made  to  improve 
It  have  not  as  yet  been  successful  in  producing  a  permanent  syrup, 
containing  a  sufficient  proportion  of  the  ferruginous  salt  to  be  avail- 
able. A  good  formula  for  a  liquid  preparation  of  the  protocarbon- 
ate  of  iron  is  still  one  of  the  pharmaceutical  desiderata. 

Effa^escing  Carbonate  of  Iron.* 

Take  of  Tartaric  acid 3  troyounces. 

Bicarbonate  of  sodium 5        " 

Sulphate  of  iron 10  drachms. 

Powdered  white  sugar 14      " 

Citric  acid 2      " 

Mix  the  sulphate  of  iron  with  the  sugar  and  part  of  the  tartaric 
acid.  Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid 
and  bicarbonate.  Stir  the  two  mixtures  together  and  thoroughly 
unite  them  by  sifting;  then  put  the  whole  into  an  open  metallic 
vessel,  in  a  water-batn,  and  stir  until  it  is  well  granulated.  These 
proportions  are  designed  to  furnish  four  grains  of  protocarbonate 
of  iron  in  every  drachm  and  a  half  (teaspoonful)  of  the  powder, 
which  must  be  kept  dry  in  a  well-stopped  bottle,  and  will  furnish 
an  elegant  chalybeate  preparation,  adapted  to  being  dissolved  in  a 
glass  of  water  and  taken  during  the  effervescence  produced. 

Ferrum  JRedactum.    Pe  =  56.     {Ferri  Pulvis,  U.  S.  P.  1850.    Iron 

by  Hydrogen — Quevenne's  Iron.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  washed  and 
calcined  subcarbonate  (dry  sesquioxide)  contained  in  a  wrought  iron 
reduction  tube  of  four  inches  in  diameter  heated  to  low  redness, 
continuing  the  flow  of  hydrogen  till  vapor  of  water  is  no  longer 

•  The  a'boTe  formolA  is  that  of  Dr.  T.  Skinner,  as  puhlinhed  in  the  London  Chemist 
oiuf  DrvffffUt^  Nov.  1861.  Bee  also  formula  of  Prof.  J.  M.  Maiscb,  Proc.  qf  Am.  Ph. 
Amoe.  18M,  p.  M. 
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given  off  and  till  the  reduction  tube  has  cooled ;  the  oxygen  of  the 
oxide  combines  with  hydrogen,  forming  water,  and  leaves  the  metal 
in  soft  masses  of  impalpable  iron,  which,  on  trituration,  yield  the 
Quevenne^s  iron  of  commerce. 
It  is  an  impalpable  powder,  of  a  steel-gray  color,  soluble  in  sul- 

Ehuric  acid  diluted  with  60  parts  of  water,  with  rapid  evolution  of 
ydrogen  which  should  not  be  contaminated  with  sulphur.  It 
oxidizes  when  exix)sed  to  damp  air,  and  should  be  kept  in  closely- 
stopped  bottles.  It  is  usually  contaminated  with  a  little  carburet, 
black  oxide,  and  occasionally  sulphuret  of  iron.  These  impurities 
give  it  a  dull  black  color.  When  well  prepared,  it  will  burn  on 
the  application  of  a  lighted  taper;  and  a  small  portion  of  it,  struck 
on  an  anvil  with  a  hammer,  forms  a  scale  having  a  brilliant  metallic 
lustre. 

Reduced  iron  possesses  in  a  high  degree  the  property  of  restoring 
to  the  blood  this  essential  ingredient,  when  it  is  deficient.  From 
its  extreme  fineness,  it  is  readily  soluble  in  the  stomach,  and  the 
chief  objection  to  its  use  is  that  occasionally  it  produces  eructations 
of  hydrogen;  or,  if  it  contains  sulphuret  or  carburet  of  iron,  sul- 
phuretted or  carburetted  hydrogen  is  evolved. 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent 
effects,  though  less  so  than  the  pei-salts ;  hence  the  occasional  use 
of  mild  purgatives  during  its  administration.  It  also  blackens  the 
stools.  It  is  usually  given  in  the  dose  of  one  or  two  grains  three 
times  a  day.  Given  in  lozenges,  made  with  chocolate,  its  taste  is 
pretty  well  disguised.  In  pills  it  is  either  combined  with  the  tonic 
extracts  or  given  alone. 

Liquor  Ferri  Tersulphatis^  TJ.  S.  P.   {Solution  of  Tersulphate  of  Iron.) 

Take  of  Sulphate  of  iron,  in  coarse  powder,  twelve  troyounces. 
Sulphuric  acid,  two  troyounces  and  sixty  grains. 
Nitric  acid,  a  troy  ounce  and  three  hundred  and  sixty  grains. 
Water,  a  sufficient  quantity. 

Mix  the  acids  with  half  a  pint  of  water  in  a  capacious  porcelain 
capsule,  and,  having  heated  the  mixture  to  the  boiling  point,  add 
the  sulphate  of  iron,  one-fourth  at  a  time,  stirring  after  each  addi- 
tion until  eftervescence  ceases.  Then  continue  the  heat  until  the 
solution  acquires  a  reddish-brown  color,  and  is  free  from  nitrous 
odor.  Lastly,  when  the  liquid  is  nearly  cold,  add  sufi^cient  water 
to  make  it  measure  a  pint  and  a  half. 

This  process  consists  in  the  conversion  of  the  sulphate  of  pro- 
toxide of  iron,  Fe,SO^  +  7Aq,  into  the  tersulphate  of  sesquioxide, 
FCjSSO^,  which  is  in  solution  in  the  preparation  when  finished. 
The  addition  of  nitric  acid  to  a  salt  of  an  oxide  having  so  great  a 
tendency  to  pass  into  a  higher  state  of  oxidation  effectually  changes 
its  composition,  and  the  additional  sulphuric  acid  added  is  for  the 
complete  saturation  of  the  resulting  sesquioxide. 

In  Monsel's  solution  which  follows,  the  proportions  are  varied  so 
as  to  secure  an  excess  of  sesquioxide,  and  a  less  caustic  and  acid 
solution. 
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This  preparation  is  made  officinal  chiefly  for  the  extemporaneous 
preparation  of  the  hydrated  sesquioxide  of  iron,  and  for  use  in 
effecting  the  formation  of  other  sesqui-salts  of  iron  by  double  de- 
composition. 

It  is  a  liffht  reddish-brown  liquid,  nearly  devoid  of  odor,  and  of 
an  acid  ana  extremely  styptic  taste.  Its  specific  gravity  is  1.320. 
It  mixes  with  water  and  with  alcohol  in  all  proportions  without 
decomposition.  A  fluidounce  of  it  should  yield,  on  the  addition 
of  ammonia  in  excess,  a  bulky  reddish-brown  precipitate,  which  is 
free  from  black  discoloration,  and  which,  when  washed,  dried,  and 
ignited,  weighs  sixty-nine  grains. 

Liquor  Ferri  SubsulphatiSy  U.  S.  P.     (MonseVs  Solution.) 

Take  of  Sulphate  of  iron,  in  coarse  powder,  twelve  troyounces. 
Sulphuric  acid,  a  troyounce  and  thirty  grains. 
Nitric  acid,  a  troyounce  and  three  hundred  grains. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  acids  with  half  a  pint  of  distilled  water  in  a  capacious 
porcelain  capsule,  and,  having  heated  the  mixture  to  the  boiling 
point,  add  the  sulphate  of  iron,  one-fourth  at  a  time,  stirring  after 
each  addition  until  eiServescence  ceases.  Then  keep  the  solution 
in  brisk  ebullition  until  nitrous  vaj>ors  are  no  longer  perceptible, 
and  the  color  assumes  a  deep  ruby-red  tint.  Lastly,  when  the 
liquid  is  nearly  cold,  add  sufficient  distilled  water  to  make  it 
measure  twelve  fluidounces. 

After  all  that  has  been  heretofore  published  on  the  preparation 
of  Monsel's  solution,  this  new  recipe  of  the  Pharmacopoeia  of  1860 
commends  itself  to  favor  as  simple,  and  readily  practicable.  It  is  a 
stronger  solution  thaq  the  solution  of  tersulphate  of  iron,  and  dif- 
fers from  it  in  containing  an  excess  of  the  sesquioxide,  so  that  it  is 
less  irritating  and  produces  its  styptic  and  haemostatic  eflfect  with- 
out causing  sloughing ;  dentists  use  it  as  an  application  to  spongy 
gams  and  bleeding  surfaces,  and  to  produce  that  contraction  of  tis- 
sues which  it  is  often  so  desirable  to  hasten.  Perhaps  no  applica- 
tion is  so  efficient  to  arrest  hemorrhage,  or  so  useful  in  treating 
bleeding  from  bone,  from  erectile  tissues,  or  from  haemorrhoids  ;  it 
is  also  used  with  success  in  the  treatment  of  varices. 

Monsel's  solution  is  an  inodorous,  syrupy  liquid,  of  a  ruby-red 
color,  and  of  an  extremely  astringent  taste,  without  causticity.  Its 
specific  gravity  is  1.552.  It  mixes  with  water  and  with  alcohol  in 
all  proportions  without  decomposition,  and  yields,  with  ammonia, 
a  bulky  reddish-brown  precipitate.  It  is  used  internally  in  a  dose 
of  5  to  10  drops  for  hemorrhages,  and  where  an  astringent  is  indi- 
cated. 

Persulphate  of  Iron.     2Fe„5SO,(?) 

The  salt  is  so  very  deliquescent  as  to  be  considered  ineligible  for 
use  in  any  other  form  than  that  of  solution,  and  when  dried  on 
plates  of  glass,  as  the  citrate  of  iron  is  obtained,  it  is  often  difficult 
to  remove  on  account  of  its  adhesion.    It  is  recommended  to  dry  it 
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by  artificial  heat  in  a  stove,  or,  by  Dr.  Lawrence  Smith  (see  Am. 
Journ,  Pharmacy^  1863,  page  203),  to  concentrate  the  solution  to 
the  sp.  gr.  1.60,  and  form  it  into  shallow  plates  from  one-quarter  to 
one-sixteenth  of  an  inch  in  depth,  mixed  with  a  little  of  the  dry 
salt  previously  desiccated  and  powdered,  and  place  it  near  escapiuor 
steam  (as  from  a  steam  jacket)  at  a  temperature  of  76°  to  100°  F. 
Under  these  circumstances  he  finds  the  salt  to  become  dry  and  pul- 
verulent with  very  little  disposition  to  deliquesce.  If  produced  in 
this  way  it  would,  undoubtedly,  be  much  used  as  a  direct  applica- 
tion in  the  form  of  powder.  It  has  a  yellow  color,  and  forms  a 
clear  solution,  on  standing,  with  water. 

Ferri  Oxidum  Hydratum.  (Fe^eHO  =  98.)   {Hydrated  Oxide  of  Iron. 
Ferri  Sesqxdoxidum  Hydratum.     Hydrated  Ferric  Oxide.) 

This  is  made  by  adding  ammonia  in  excess  to  the  solution  of  ter- 
sulphate  as  above.  The  alkali  neutralizes  the  sulphuric  acid,  and 
throws  down  the  oxide  of  iron  as  a  reddish-brown  precipitate. 
This,  if  designed  for  use  as  an  antidote  for  arsenic,  is  to  be  collected 
on  a  strainer,  water  being  passed  through  it  to  dissolve  out  the  sul- 
phate of  ammonia,  and  then  squeezed  out,  and  the  moist  brown 
magma  transferred  to  a  wide-mouth  bottle  and  kept  under  a  stratum 
of  water.  In  cases  where  poisoning  has  taken  place,  it  is  advisable 
not  to  wait  until  all  the  sulphate  of  ammonium  has  been  washed 
out,  as  the  slightly  stimulating  eftect  produced  by  the  ammonia  is 
in  nowise  hurtful.  It  has  been  ascertained,  however,  that  by  long 
standing,  under  these  circumstances,  the  hydrated  oxide  loses 
wholly  or  in  part  its  power  of  neutralizing  arsenious  acid,  hence 
the  necessity  of  keeping  the  solution  of  persulphate  and  reserving 
the  addition  of  ammonia  till  the  emergency  requiring  its  use  shall 
occur.  As  will  appear  in  several  of  the  recipes  which  follow,  the 
hydrated  sesquioxide  conies  in  play  in  making  some  of  the  persalts 
of  iron;  it  is  also  an  eligible  medicine  for  producing  the  usual  tonic 
eftect  of  the  iron  preparations,  and  may  be  dried  at  a  temperature 
not  exceeding  180°  F.,  without  losing  its  constitutional  water;  at 
a  red  heat  it  becomes  anhydrous. 

Its  dose  in  the  form  of  magma  is  f ,^j ;  as  an  antidote  f Sss  every 
five  or  ten  minutes  till  a  large  excess  has  been  given.  Should  the 
poisoning  have  occurred  from  the  use  of  liq.  potassii  arsenitis,  it 
will  he  proper  to  add  a  small  quantity  of  dilute  acetic  acid  to  the 
first  two  or  three  doses  of  the  antidote. 

Ferri  et  Quinice  Sulphas. 

Take  of  Sulphate  of  iron 125  grains. 

Sulphuric  acid 14  mininis. 

Nitric  acid 25  minims,  or  sufficient. 

Water A  sufficicDt  quantity. 

Piasolve  the  sulphate  of  iron  with  the  sulphuric  acid  in  the  water 
snfl  boil  it,  adding  the  nitric  acid  gradually,  till  it  ceases  to  pro- 
amte  Ji  dark  color;  when  cold,  add — 

Sulphate  of  quiiiia A  troyounce, 
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in  water,  with  sufficient  sulphuric  acid  to  form  a  solution;  set  this 
aside  that  crystals  may  form,  which  may  require  several  months. 
It  is  in  colorless  octohedrons  of  a  strongly  bitter  taste,  and  nearly 
insoluble  in  water. 

The  salt  combines  the  virtues  of  iron  and  quinia,  and  may  be 
prescribed  in  doses  of  from  one  to  five  grains.  It  is  stated  to  be 
more  astringent  than  the  citrates  of  these  bases,  and  perhaps  does 
not  possess  advantages  to  compensate  for  its  great  cost. 

Ferri  et  Ammonii  Sulphas.    Fe„3S0   4-  (NHJSO,  +  24  Aq. 

{Ammonio-ferric  Alum.) 

Take  of  Solution  of  tersulphate  of  iron     .       2  pints. 

Sulphate  of  ammonium  ....       4  troy  ounces  and  a  half. 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling  point,  add 
the  sulphate  of  ammonium,  stirring  until  it  is  dissolved,  and  set 
the  liquid  aside  to  crystallize.  Wash  the  crystals  quickly  with 
very  cold  water,  wrap  them  in  bibulous  pai)er,  and  dry  them  in  the 
open  air.     {U.  S.  P.) 

This  salt  is  in  elegant  violet-tinted  crystals  of  a  more  or  less  octo- 
hedral  form ;  soluble  in  one  and  a  half  parts  of  water  at  60°,  and  in 
less  than  its  weight  of  boiling  water;  potassa  added  to  the  solution 
gives  a  reddish-brown  precipitate;  when  rubbed  with  potassa  and 
moistened,  the  salt  emits  the  odor  of  ammonia.  Its  peculiar  merit 
consists  in  its  marked  astringency  without  the  stimulating  proper- 
ties of  some  of  this  class  of  salts.  It  is  easily  assimilated  when 
taken  internally.  Dose,  8  to  6  grains;  while  it  controls  excessive 
discharges,  it  is  often  useful  in  correcting  their  cause.  It  is,  per- 
haps, more  employed  as  an  injection  in  leucorrhoea  than  for  any 
tother  use ;  the  proportions  prescribed  for  this  purpose  may  vary 
from  half  an  ounce  to  an  ounce  to  the  pint.  It  has  a  wide  range 
of  application,  and  may  be  applied  as  alum  is  in  the  form  of  powder 
diluted  with  sugar. 

Though  called  an  alum,  this  salt  contains  no  alumina;  it  is  similar 
to  the  double  sulphate  of  potassium  and  iron,  which  is  called  iron 
alunij  though  this  is  more  soluble. 

Liquor  Ferri  Citratis^  U.  S.  P. 

Take  of  Citric  acid,  in  coarse  powder,  five  troyounces  and  three  hundred 
and  sixtv  grains. 
Solution  or  tersulphate  of  iron,  a  pint. 
Water  of  ammonia,  twepty  fluidounces. 
Distilled  water,  a  sufficient  quantity. 

To  the  water  of  ammonia,  mixed  with  2  pints  of  distilled  water, 
add  the  solution  of  tersulphate  of  iron,  previously  mixed  with  2 
pints  of  distilled  wat^r,  stirring  constantly ;  transfer  the  precipitate 
formed  to  a  muslin  strainer,  and  wash  it  with  water  until  the 
washings  are  nearly  tasteless.  When  the  precipitate  is  drained,  put 
half  of  it  in  a  porcelain  capsule  on  a  water-bath  heated  to  150°, 
add  the  citric  acid,  and  stir  the  mixture  until  the  precipitate  is 
nearly  dissolved.     Then  add  so  much  of  the  reserved  precipitate  as 
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may  be  necessary  fully  to  saturate  the  acid.  Lastly,  filter  the 
liquid,  and  evaporate  it,  at  a  tenaperature  not  exceeding  150°,  until 
it  is  reduced  to  the  measure  of  a  pint. 

The  above  process,  which  occurs  under  the  head  of  Liquores  in 
the  Pharmacopmuy  consists  in  the  precipitation  of  hydrat^  sesqui- 
oxide  of  iron,  washing  the  magma  with  water,  and  combining  it 
with  an  equivalent  of  citric  acid  forming  a  clear  solution,  which  is 
to  be  evaporated  to  a  pint  for  each  eight  troyounces  of  the  con- 
tained salt.  This  solution  is  convenient  to  keep  on  hand  for  dis- 
pensing, and  for  compounding  the  various  liquid  preparations  con- 
taining the  citrate.  This  salt  is  more  soluble  when  freshly  prepare<l 
than  when  old,  and  although  it  is  slowly  and  imperfectly  soluble 
in  cold  water,  under  ordinary  circumstances,  it  is  readily  obtained 
and  kept  in  this  concentrated  solution,  which,  being  of  known 
strength,  may  be  readily  diluted  to  the  point  desired. 

Ferri  Citras.    Fe2Ci=«322.     (Citrate  of  Sesquioxide  of  Iron. 

Ferric  Citrate,) 

Of  the  several  citrates  of  iron,  the  acid  citrate  of  the  sesquioxide 
is  most  commonly  used.  It  is  made  by  evaporating  the  ofiicinal 
solution  as  above,  to  the  consistence  of  a  syrup,  and  spreading  it 
on  glass  or  porcelain  plates,  where  it  speedily  dries  in  thin  layers, 
which  are  separated  and  broken  into  fragments.  If  evaporated  at 
too  high  a  temperature,  it  is  apt  to  become  adhesive,  and  cannot 
be  separated  in  scales. 

It  is  in  beautiful  garnet-red  colored  plates,  slightly  soluble  in 
cold  watfer,  readily  in  boiling,  and  has  an  acid  ferruginous  taste. 
Dose,  gr.  iij  to  v. 

Ferri  et  Ammonii  Citras.  {Citrate  of  Iron  and  Ammonium,) 

Take  of  Solution  of  citrate  of  iron,  a  pint. 
Water  of  ammonia,  six  fluidounees. 

Mix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia, 
evaporate  the  mixture  at  a  temperature  not  exceeding  150°  to  the 
consistence  of  syrup,  and  spread  it  on  plates  of  glass  so  that  in  dry- 
ing^the  salt  may  be  obtained  in  scales.     {U.  S.jP.)  ' 

This  salt  diiiers  but  little  from  the  foregoing;  the  presence  in  it 
of  a  notable  proportion  of  citrate  of  ammonium  renders  it  more 
soluble  than  tne  acid  citrate;  it  is  in  garnet-red  translucent  scales; 
it  does  not  change  the  color  of  litmus  or  turmeric,  and  does  not 
yield  a  precipitate  with  ferrocyanidb  of  potassium.  It  may  be  dis- 
tinguished from  the  acid  citrate  by  giving  off  ammonia  on  the 
addition  of  solution  of  potassa;  they  ooth  throw  down  hydrated 
aeeqaioxide  of  iron  on  this  addition. 

Ferri  H  Quinice  Citras.    {Citrate  of  Iron  and  Quinia.) 

Tstka  of  Solntloii  of  citrate  of  iron,  ten  fluidounees. 
8iitpliiile  of  quinia,  a  troyounce. 
BilMM  tu^urio  acid, 
Watar^funnionia, 

r%  oaoh,  a  sufficient  quantity. 
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Triturate  the  sulphate  of  quinia  with  six  fluidounces  of  distilled 
water,  and,  having  added  sufficient  diluted  sulphuric  acid  to  dis- 
solve it,  cautiously  pour  into  the  solution  water  of  ammonia,  with 
constant  stirring,  until  in  slight  excess.  Wash  the  precipitated 
quinia  on  a  filter^  and,  having  added  it  to  the  solution  of  citrate  of 
iron,  maintained  at  the  temperature  of  120°  by  means  of  a  water- 
bath,  stir  constantly  until  it  is  dissolved.  Lastly,  evaporate  the 
solution  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glass, 
so  that,  on  drying,  the  salt  may  be  obtained  in  scales.     {U.  S.JP.) 

In  this  very  simple  and  practicable  formula  sulphate  of  quinia 
is  directed  to  be  dissolved  hy  the  aid  of  sulphuric  acid,  and  the 
organic  alkali  is  then  precipitated  from  it  by  ammonia;  this  is  then 
combined  with  the  excess  of  citric  acid  in  the  acid  citrate  of  iron, 
and  the  mixed  salt  dried  in  scales  in  the  usual  way. 

This  very  popular  preparation,  as  met  with  in  commerce,  is  of 
uncertain  strength,  partly  in  consequence  of  there  having  been, 
until  the  publication  of  the  recent  edition  of  the  Pharmacopoeia^  no 
authoritative  formula  for  its  preparation;  the  composition  of  the 
officinal  article,  founded  on  the  relative  doses  of  its  two  principal 
inc^edients,  is  five  grains  of  citrate  of  iron  to  one  of  citrate  of 
quinia.  It  has  the  nitter  taste  of  the  quinia,  and  is  best  adapted 
to  use  in  the  form  of  pill. 

It  is  in  thin  transparent  scales,  varying  in  color  from  reddish- 
brown  to  yellowish-brown,  with  a  tint  ot  green,  according  to  the 
thickness  of  the  scales.  It  is  slowly  soluble  in  cold  water,  more 
readily  so  in  hot  water,  but  insoluble  in  ether  and  officinal  alcohol. 
Ammonia,  added  to  the  aqueous  solution,  deepens  its  polor  to 
reddish-brown,  and  causes  a  whitish  curdy  precipitate  of  quinia, 
but  no  sesquioxide  of  iron  is  thrown  down.  The  dose  is  gr.  ij  to  gr.  v. 

Ferri  ei  Strychnia  Citras.    {Citrate  of  Iron  and  Strychnia.)    TJ.  S.  P. 

Take  of  Citrate  of  iron  and  ammomum,  five  hundred  grains. 
Strychnia. 

Citric  acid,  each,  five  grains. 
Distilled  water,  nine  nuidrachms. 

Dissolve  the  citrate  of  iron  and  ammonium  in  a  fluidounce,  and 
the  strychnia  and  citric  acid  in  a  fluidrachm,  of  the  water.  Mix 
the  two  solutions,  evaf)orate  the  mixture  by  means  of  a  water-bath 
at  a  temperature  not  exceeding  140^,  to  tne  consistence  of  syrup, 
and  spread  upon  plates  of  glasis,  so  that  the  salt,  when  it  is  dry, 
may  be  obtained  in  scales. 

The  proportion  suggested  by  Prof.  Procter,  as  giving  a  suitable 
dose  of  the  strychnia  with  the  dose  of  iron  salt  usually  prescribed, 
was  1  grain  in  49  of  the  salt.  C.  A.  Heinitsh,  of  Lancaster,  Pa., 
and  Jos.  Abel,  of  Pittsburg,  Pa.,  have  since  recommended  a  prejia- 
ration  of  about  half  the  }>roportion  of  strychnia,  1  part  to  100  of 
citrate  of  iron,  which  has  been  adopted  in  the  U.  S.  Pharmacopoeia 
as  above.  Used  in  atonic  dyspepsia,  chorea,  and  suppressed  men- 
stmation.    Dose,  3  to  6  grains. 
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Ferri  et  Zinci  Citras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  be- 
gins to  precipitate  an  insoluble  salt  before  the  point  of  saturation 
IS  attained;  this  precipitate  being  collected  before  it  contains  an 
excess  of  carbonate,  and  ammonia  and  citrate  of  iron  added,  a 
dark  green  solution  is  formed,  which,  concentrated  and  dried  on 
glass,  gives  brownish-green  scales,  very  soluble  in  water.  The 
quantity  of  citrate  of  iron  may  bo  varied  from  the  equivalent  pro- 
portions, to  four  parts  of  citrate  of  iron  and  one  of  citrate  of  zinc, 
with  a  similar  product.  The  latter  proportion  exists  in  the  "  mo- 
dified wine  of  iron,"  of  which  a  formula  is  given  under  the  appro- 
priate head. 

DosB  of  the  double  citrate,  1  to  3  grains. 

Ferri  et  Magnesii  Citras. 

It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dis- 
solving freshly-precipitated  sesquioxide  of  iron  in  citric  acid, 
saturating  with  carbonate  of  magnesium,  and  evaporating. 

It  has  a  sweetish,  slightly  ferruginous  taste,  and  is  soluble  in 
water.  It  is  used  in  some  cases  as  a  mild  chalybeate,  which  is 
easily  assimilated,  and  is  given  in  doses  of  from  three  to  twelve 
grains. 

Syrxipus  Ferri  Citratis.    {Syrup  of  Citrate  of  Magnetic  Oxide  of  Iron.) 

Take  of  Citric  acid Jv. 

Sulphate  of  iron 3J. 

Water, 

Solution  of  ammonia,  of  each Sufficient. 

Sugar Sviij. 

By  the  process  given  for  liquor  ferri  tersulphatis,  convert  one- 
half  of  the  sulphate  of  iron  into  sulphate  of  the  sesquioxide ;  mix 
this  in  solution  with  the  remaining  Sss  of  the  sulphate,  and  add  the 
solution  of  ammonia  until  it  ceases  to  throw  down  a  precipitate  of 
the  black  or  magnetic  oxide.  Having  collected  and  washed  this, 
add  it  to  the  citric  acid,  dissolved  in  f3j  of  water,  heat  to  about 
150°  F.  and  filter;  dilute  the  filtered  liquid  with  water  ta  make 
fSv;  in  this  dissolve  the  sugar,  and  a  clear  dark-colored  syrup  will 
be  the  result. 

This  contains  5j  of  the  salt  to  f3j  (by  calculation),  and  is  a  very* 
eligible  preparation  in  the  dose  of  t»Ixx  to  f  3j. 

Syrxipus  Ferri  Protocitratis.    {Syrup  of  the  Proto-Citrate  of  Iron.) 

Take  of  Sulphate  of  iron ^iijas. 

Carbonate  of  sodium 3iv. 

Sugar, 

Water,  of  each Sufficient. 

Citric  acid ^88. 

Simple  syrup fjiv- 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium  in  equal 
portions  of  water,  and  add  the  one  to  tiie  other  in  a  beaker  or  pre- 
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cipitating  glass.  "Wash  the  precipitated  protocarbonate  of  iron  with 
water,  in  which  a  small  portion  of  sugar  has  been  dissolved,  and 
add  it  to  a  concentrated  solution  of  the  citric  acid  ;  evaporate  to  a 
greenish,  deliquescent  mass,  and  dissolve  in  the  syrup.  This  is  a 
greenish-brown  liquid,  containing  nearly  3j  of  the  salt  to  f  3j.  Dose, 
»ixxx  to  f3j.    It  IS  liable  to  deposit  the  salt  by  long  keeping. 

The  syrup  of  citrate  of  iron  of  Beral  is  a  saccharine  solution  of 
the  citrate  of  ammonium  and  sesquioxide  of  iron. 

Ferri  Ozalas.    {Oxalate  of  Iron^  U.  S.  P.    FeOx.) 

Take  of  Sulphate  of  iron  ...    Two  troyounces. 

Oxalic  acid     ....    Four  hundred  and  thirty-six  grains. 
Distilled  water   ...    A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  thirty  fluidounces  and  the  oxalic 
acid  in  fifteen  fluidounces  of  distilled  water.  Filter  the  solutions, 
and  having  mixed  them  with  agitation,  set  aside  the  mixture  until 
the  precipitate  is  deposited.  Decant  the  clear  liquid,  wash  the  pre- 
cipitate until  the  washings  cease  to  redden  litmus,  and  dry  it  with 
a  gentle  heat. 

A  lemon-yellow  crystalline  powder,  insoluble  in  water  but  soluble 
in  mnriatic  acid.  Heated  in  contact  with  the  air,  it  decomposes 
with  a  faint  combustion,  and  leaves  a  residue  of  not  less  than  fortv- 
eiffht  per  cent,  of  red  oxide  of  iron.  This  salt  of  iron  is  but  slightly 
soluble  and  has  but  little  disposition  to  change ;  it  possesses  the 
tonic  properties  of  the  iron  salts  but  not  their  astringency,  and  is 
given  in  doses  of  two  or  three  grains  three  times  a  day.  (See  Am. 
Jmm.  Pharm.  1868,  77-111.) 

Ferri  Phosphas.    {Common  Phosphate  of  Iron.) 

The  officinal  phosphate  of  iron  is  formed  by  double  decomposition 
between  solutions  of  two  equivalents  of  sulphate  of  protoxide  of 
iron  and  one  equivalent  of  phosphate  of  sodium.  Its  composition 
as  thus  preparea  is  variable,  being  a  mixture  of  phosphate  of  pro- 
toxide of  iron,  and  phosphate  of  sesquioxide  in  different  proportions. 
Wittstein  gives  a  verv  full  account  of  it,  with  specific  directions 
for  its  preparation.  As  first  precipitated  it  is  white,  and  is  then 
stated  to  be  nearly  pure  phosphate  of  protoxide,  2Fe,H,P0^;  the 
reaction  is  thus  represented,  2(Fe,S0,)  +  2Na,H,P0,  -  2Fe,H,P0^  -f 
2(H'a,S0J;  the  soluble  sulphate  of  sodium  being  washed  away  and 
the  salt  aried,  it  is  found  to  have  acquired  a  slate  color,  more  or 
leas  green,  the  protoxide  of  iron  having  become  partially  changed, 
SB  before  stated,  into  sesquioxide,  and  combined  with  phosphoric 
acid.     It  is  soluble  in  acids  like  phosphate  of  lime,  but  not  in  water. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purposes  to  which  the  ferruginous  salts  are  applicable,  though  until 
the  recent  introduction  of  several  preparations  containing  it  in  solu- 
tion, it  has  been  little  known  to  practitioners.    Dosb,  gr.  v  to  x. 

l%M]EiJkate  cfHsmioxide  of  iron^  Te^ZFfi^  ■■  9HjO,  is  the  white  pre- 
■te  ooeasioned  by  phosphate  of  souium  in  sesqui  salts  of  iron ; 


238  IRON    AND    MANGANESE. 

it  has  been  used  in  medicine  in  cases  like  the  foregoing,  and  in 
similar  doses.     (See  Phosphate  of  Iron.) 

Syrup  of  Superphosphate  of  Iron. 

This  syrup  is  prepared  by  adding  freshly  precipitated  phosphate 
of  iron  to  saturation  in  a  boiling  solution  of  glacial  phosphoric  acid. 
On  concentrating  and  cooling,  it  congeals  into  a  soft  mass,  which  is 
freely  soluble  in  water  in  all  proportions,  and  free  from  inky  taste. 

The  syrup  is  made  from  this,  by  dissolving  five  grains  in  each 
fluidrachm  of  simple  syrup.    Dose,  a  fluidrachm  or  less. 

Syrup  of  Phosphate  of  Iron  and  Ammonium.    (Joseph  Roberts.^ 

Take  of  Sulpliate  of  iron 278  grains. 

Phosphate  of  sodiuni 359  grains. 

Glacial  phosphoric  acid 396  grains. 

Liquor  ammonise Sufficient. 

Sugar 5^  ounces. 

Water Sufficient. 

Dissolve  the  phosphate  of  sodium  and  the  sulphate  of  iron  sepa- 
rately. Mix  the  solutions,  and  wash  the  resulting  precipitate  of 
phosphate  of  iron.  Then  to  one-half  the  phosphoric  acid  aissolved 
in  one  ounce  of  water,  add  water  of  ammonia  until  it  is  saturated. 
To  the  other  half  of  the  phosphoric  acid  dissolved  in  a  like  quantity 
of  water,  add  the  moist  phosphate  of  iron  and  dissolve  by  a  gentle 
heat,  then  add  the  solution  of*  phosphate  of  ammonium  and  the 
sugar,  and  evaporate  to  seven  fluidounces.  This  preparation  con- 
tains 4J  grains  of  phosphate  of  iron,  4}  grains  of  phosphate  of  am- 
monium, and  3J  grains  of  phosphoric  acid,  to  a  fluidrachm  or 
teaspoonful. 

It  is  remarkable  for  holding  the  ferruginous  phosphate  perma- 
nently in  perfect  solution.     The  dose  is  a  teaspoonful  or  less. 

Parrish^s  Compound  Syrup  of  Phosphates. 

Take  of  Protosulphate  of  iron 5x. 

Phosphate  of  sodium 3xij. 

Phosphate  of  calcium 5xij. 

Phosphoric  acid,  glacial gxx. 

Carbonate  of  sodium ^ij. 

Carbonate  of  potassium 3j. 

Muriatic  acid, 

Water  of  ammonia,  of  each Sufficient. 

Powdered  cochineal gij. 

Water Sufficient. 

Sugar D»n  JviU,  offlc. 

Orange-flower  water .  f  §j. 

Dissolve  the  sulphate  of  iron  in  fjij  of  boiling  water,  and  the 
phosphate  of  sodium  in  f  Siv  of  boiling  water.  Mix  the  solutions, 
and  wash  the  precipitated  phosphate  of  iron  till  the  washings  are 
tasteless.  Dissolve  the  phosphate  of  calcium  in  four  fluidounces  of 
boiling  water  with  suflicient  muriatic  acid  to  make  a  clear  solution; 
when  cool  precipitate  it  with  water  of  ammonia,  and  wash  the 
precipitate. 
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To  the  freshly-precipitated  phosphates,  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water;  when  clear  add  the 
jcarbonates  of  sodium  and  potassium,  previously  dissolved  in  water, 
and  muriatic  acid  to  dissolve  any  precipitate.  Now  dilute  with 
water  till  it  reaches  the  measure  of  twenty-two  fluidounces,  add  the 
sugar,  and  towards  the  last,  the  cochineal ;  dissolve  hy  the  aid  of 
heat,  strain,  and  when  cool  add  the  orange-flower  water. 

As  thus  made,  each  teasfioonful  contains  about  two  and  a  half 
grains  of  phosphate  of  calcium,  one  grain  of  phosphate  of  iron, 
with  fractions  of  a  grain  of  phosphates  of  sodium  and  potassium, 
besides  free  phosphoric  and  hydrochloric  acids.  The  solution  is 
perfect,  the  taste  agreeably  acid,  and  the  flavor  pleasant.  The  dis- 
position to  precipitate  a  bulky  sediment  of  the  insoluble  phos- 
phates is  one  of  the  greatest  annoyances  in  this  preparation,  when 
made  on  a  large  scale,  and  can  be  obviated  best  by  substituting 
hydrochloric  acid  for  a  suitable  portion  of  the  phosphoric  acid 
used,  taking  care  to  separate  the  liquid  into  two  j)ortion8,  and 
adding  the  carbonate  of  sodium  and  potassium  to  that  consisting 
exclusively  of  the  phosphoric  acid  solution,  lest  portions  of  chloride 
of  sodium  and  chloride  of  ]H>tassium  should  be  formed  and  con- 
taminate the  resulting  solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixture  of  the  monobasic,  bibasic,  and  tribasic  acids,  as 
described  under  that  head,  and  always  being  contaminated  with 
earthy  phosphates,  there  is  some  uncertainty  about  the  projwrtions 
to  be  employed  in  the  above  formula.  These  considerations  have 
induced  the  trial  of  a  method  by  double  decomposition,  which 
should  always  famish  a  uniform  strength  of  acid  from  a  cheap  and 
accessible  source. 

K  Schefter,  of  Louisville,  Ky.,  has  proposed  to  take  49.25  drachms 
of  phosphate  of  calcium,  84.125  monohydrated  sulphuric  acid, 
dilated  with  three  times  its  weight  of  water,  put  them  in  a  thin 
dish  and  heat  on  a  water-bath  tor  half  a  day.  By  this  process 
only  87.25  drachms  of  phosphate  of  lime  will  be  decomposed  by 
the  sulphuric  acid,  which  combines  with  the  lime  of  these  37.25 
drachms  to  form  sulphate  of  calcium,  while  the  phosphoric  acid  is 
set  free  and  holds  the  other  twelve  drachms  of  phosphate  of  calcium 
in  solution.  After  it  has  cooled,  the  magma  is  pressed,  macerated 
with  fresh  water,  and  again  pressed,  and  the  liouid  evaiK)rated,  if 
necessary,  to  twenty  fluidounces,  cooled,  and  filtered.  The  phos- 
phate of  iron  and  carbonates  of  potassium  and  sodium  are  now 
added  as  in  my  own  recipe,  and  the  whole  made  into  a  syrup  secun- 
dutn  arttftL 

The  washing  of  the  precipitated  sulphate  of  calcium  is  best  per- 
formed in  a  funnel,  the  water  being  thrown  upon  the  middle  in  a 
kind  of  reservoir  formed  by  raising  the  precipitate  on  the  sides  of 
the  fiinnel;  the  last  portions  are  collected  separately  and  evaporated 
nntilf  with  the  stronger  portion,  they  have  the  desired  measure. 

Dr.  Joseph  O.  Richardson,  of  Philadelphia,  has  pro{>osed  to  use 
dtrio  add  as  the  solvent  for  the  phosphates  in  the  compound  syrup; 
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this  substitution,  though  probably  modifying  the  therapeutic  pro- 
perties of  the  preparation,  furnishes  it  in  a  very  agreeable  form, 
llis  recipe  from  the  American  Journal  of  Pharmacy^  vol.  xxx.  p.  19, 
was  published  in  the  second  edition  of  this  work. 

Under  the  synonym  of  '* Chemical  Food,'*  this  preparation  has 
attained  a  wide  popularity  with  the  medical  profession,  both  in  the 
United  States  and  in  Great  Britain.  "When  skilfully  made,  it  is 
one  of  the  most  agreeable,  as  it  is  certainly  one  of  the  most  efficient, 
of  the  (ihemical  nutritive  tonics,  which,  in  accordance  with  im- 
proved methods  of  treating  chronic  diseases,  have  become  so 
desirable  to  the  physician. 

The  excess  of  acid,  though  in  a  few  cases  disagreeine  with  the 
stomach,  is  perhaps  generally  useful  in  promoting  the  efficiency  of 
the  medicine,  as  a  tonic,  to  the  digestive  function;  it  may  be 
avoided  when  objectionable,  by  presentiing  the  insoluble  phosphates 
in  a  hydrated  form,  as  suggested  by  Proft  Procter,  thus: — 

Syrups  of  the  Undissolved  Phosphates. 

Take  of  Protosulphatc  of  iron  (cryst.) 3ij. 

Chloride  of  calcium  (fused) ^iss. 

Phosphate  of  sodium  (cryst.) 3vij. 

Syrup  of  ginger, 

Distilled  water,  of  each fjiv. 

Triturate  the  chloride  of  calcium  with  the  phosphate  of  sodium 
and  three  fluidounces  of  the  water,  till  the  decomposition  is  com- 
plete and  a  smooth  mixture  is  obtained,  then  add  the  syrup,  and 
finally  the  sulphate  of  iron,  previously  dissolved  in  a  fluidounce  of 
the  water.  The  resulting  mixture  consists  of  the  hydrated  phos- 
phates of  iron  and  calcium,  with  about  two  drachms  of  sulphate  of 
sodium,  and  a  little  common  salt,  the  whole  suspended  and  ren- 
dered palatable  by  the  syrup. 

Ferri  Pyrophosphas.     2Fe,3P,0,  -f  22m,Ci  +  ISAq.. 

Take  of  Phosphate  of  sodium,  seven  troyounces  and  a  hal£ 

Solution  of  tersulphate  of  iron,  seven  fluidounces,  or  a  sufficient 

quantity. 
Citric  acid,  two  troyounces. 
Water  of  ammonia,  five  fluidounces  and  a  half,  or  a  sufficient 

quantity. 
Water,  a  sufficient  quantity. 

Heat  the  phosphate  of  sodium,  in  a  porcelain  capsule,  until  it 
undergoes  the  watery  fusion,  and  continue  the  heat  until  it  becomes 
dry.  Transfer  the  dry  salt  to  a  shallow  iron  capsule,  and  heat  it  to 
incipient  redness,  without  fusion.  Then  dissolve  it  in  three  pints 
of  water,  with  the  aid  of  heat,  and,  having  filtered  the  solution  and 
cooled  it  to  the  temperature  of  50°,  add  solution  of  tersulphate  of 
iron  until  this  ceases  to  producQ  a  precipitate.  Stir  the  mixture 
thoroughly,  and  pour  it  upon  a  muslin  strainer,  and,  when  the  pre- 
cipitate has  drained,  wash  it  with  water  until  the  washings  pass 
nearly  tasteless,  and  transfer  it  to  a  weighed  porcelain  capsule. 

To  the  citric  acid,  contained  in  a  suitable  vessel,  add  water  of 
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ammonia  until  the  acid  is  saturated  and  dissolved.  Then  add  the 
solution  to  the  precipitate  in  the  weighed  capsule,  stir  them  together, 
and  evaporate  until  the  liquid  is  reduced  to  sixteen  troyounces. 
Spread  this  on  plates  of  glass  or  porcelain,  so  that,  on  drying,  the 
salt  may  be  obtained  in  scales.  Lastly,  preserve  it  in  a  well-stopped 
bottle,  protected  from  the  light.     (E7.  S.  P.) 

When  the  officinal  phospnate  of  sodium  is  heated  to  redness  it 
underji^oes  a  change,  the  phosphoric  acid  it  contains  being  coii verted 
into  bibasic  phosphoric  acid,  so  that  by  recombination  it  will  furnish 
a  different  class  of  salts;  the  first  step  in  the  above  formula  is  de- 
signed to  produce  this  change.  After  expelling  the  water  of  crystal- 
lization, the  beat  is  raised  to  incipient  redness  to  expel  the  water 
of  hydration  (basic  water),  jiyrophosphaie  of  sodium  being  produced; 
this  18  anhydrous,  and  soluble  with  difficulty  unless  by  neat;  when 
crystallized  from  its  solution  it  combines  with  ten  equivalents  of 
water.  In  making  the  salt  directly  from  pyrophosphate  of  sodium 
the  quantity  should  be  about  three  troyounces  of  the  anhydrous,  or 
five  troyounces  of  the  crystallized  salt,  instead  of  seven  troyounces 
and  a  half  of  ordinary  phosphate  of  sodium  ordered  in  the  recipe. 
It  now  remains  to  form  the  bibasic  salt  of  iron;  by  precipitating 
solution  of  tersulphate  of  iron  with  the  pyrophosphate  of  sodium, 
taking  care  to  operate  at  a  temperature  below  50°  F.,  we  obtain  a  gela- 
tinous precipitate,  which  has  the  property  of  dissolving  with  facility 
in  citrate  of  ammonium;  this  ingredient,  as  formed  by  the  direct 
anion  of  its  elements,  is  accordingly  added,  and  the  solution  evapo- 
rated till  of  suitable  consistence  to  be  spread  on  plates  of  glass  to 
dry ;  as  thus  prepared  it  is  in  thin  apple-green  scales,  having  a 
slightly  saline  (not  metallic)  taste,  wholly  and  freely  soluble  in 
water;  it  consists  of  about  one-half  pyrophosphate  of  iron,  one-third 
citrate  of  ammonium,  and  the  remainder  water. 

The  composition  given  at  the  head  of  this  article  is  inferred  by 
Dr.  Squibb  from  the  ingredients  and  proportions  used  in  its  pre- 
paration, and  is  not  the  result  of  analysis,  a  remark  which  applies 
to  other  formulae  given  in  this  and  similar  works.  Much  of  the 
pyrophosphate  of  iron  that  is  met  with  in  commerce  is  iiuijerfectly 
soluble. 

This  preparation  has  come  into  very  extensive  use  within  the 
past  few  years,  having  been  first  brought  into  view  as  a  remedial 
agent  by  M.  Robiquet.  The  officinal  formula  is  a  modification  of 
that  of  Dr.  Squibb,  published  in  the  Am.  Joum.  o/*  PA«rwi.,  1860,  p. 
36;  to  which  accurate  and  reliable  chemist  we  are  indebted  for  much 
that  is  known  of  its  properties. 

It  is  remarkably  well  adapted  to  those  delicate  conditions  of  the 
system  in  which  iron  is  so  often  indicated,  and  has  the  great  merit 
of  being  free  from  the  ferruginous  taste.  The  presence  of  the  citnite 
of  ammonium  sometimes  reproduces  a  tendency  to  diarrhcea  in  eases 
of  great  susceptibility  of  the  mucous  membrane,  as  in  late  stages 
of  phthisis;  it  may  then  be  combined  with  astringents,  but  gene- 
rally the  absence  of  astringency  is  a  great  recommendation  of  this 
salt.     The  dose  is  five  grains. 
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Syrwp  of  Pyrophosphate  of  Iron. 

The  difficulty  of  procuring  the  pyrophosphate  perfectly  soluble, 
or  rather  the  fact  that  the  article  as  found  m  commerce  is  so  gene- 
rally deficient,  makes  it  desirable  that  the  pharmacist  should  pro- 
pare  the  syrup  from  the  ingredients  as  given  in  the  officinal  formula 
for  the  salt;  that  the  process  may  be  shortened  where  it  is  intended 
to  convert  the  salt  into  the  form  of  syrup,  Dr.  Squibb  recommends 
that  the  solution  resulting  from  the  addition  of  the  solution  of 
citrate  of  ammonium  to  the  magma  of  freshly  precipitated  pyro- 
phosphate of  iron,  as  evaporated  ready  for  drying  on  glass,  should 
be  added  to  simple  syrup;  the  following  proportions  sufficiently 
approximate  the  required  dose. 

Take  of  Solution  of  pyrophosphate  of  iron    ....    2  fluidoonces. 
Syrup Ipint. 

Mix  them  (add  flavor  to  taste). 

Dose,  a  fluidrachm. 

If  a  pure  and  soluble  article  of  the  pyrophosphate  of  iron  in  scales 
is  at  hand,  it  may  be  dissolved  in  simple  syrup  in  the  proportion  of 
sixteen  grains  to  the  fluidounce,  which  will  nearly  correspond  with 
the  above. 

Hj/pophosphites  of  Iron. 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations 
which  follow,  hypophosphite  of  sesquioxide  (ferric  hypophosphite), 
Fe^SPOj,  as  suggested  by  Prof.  Procter,  and  hypophosphite  of  pro- 
toxide (ferrous  hypophosphite),  Fe2HP0j,  proposed  by  W.  8. 
Thompson,  of  Baltimore.  The  first  named  is  prepared  by  precipi- 
tating a  solution  of  hypophosphite  of  sodium  or  ammonium  with 
solution  of  sesquisulphate  of  iron.  It  is  necessary  to  avoid  the 
presence  of  an  alkaline  carbonate,  or  the  precipitate  will  be  con- 
taminated with  free  sesquioxide  of  iron.  After  washing  the  gela- 
tinous precipitate  thrown  down  by  the  mixed  liquids,  which  must 
be  done  with  care,  as  in  this  state  it  is  soluble,  it  may  be  dried 
into  an  amorphous,  tasteless  white  powder,  freely  soluble  in  hydro- 
chloric and  hypophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  two  of  the 
syrups  for  which  recipes  are  given  below,  and  is  recommended  in 
this  form  of  preparation  by  being  more  permanent  than  the  sesqui- 
salt,  which,  as  observed  by  W.  S.  Thompson,  continually  tends  to 
pass  into  proto-salt  in  saccharine  solution;  the  proto-salt  is  also 
more  soluble;  it  is,  I  believe,  not  met  with  in  commerce  in  a  solid 
form. 

Syrup  of  Hypophosphite  of  Iron.    {Containing  Ferrous  Hypophosphite.) 

Take  of  Protosulphate  of  iron 185  grains. 

Carbonate  of  sodium 240  grains. 

Hypophosphorous  acid  (sp.  gr.  1.036)  3J  ounces. 

Water A  sufficient  quantity. 

Sugar   . 12  ounces. 


' 
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Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  four  fluidounces  of  water,  and  mix  the  solutions. 
"VS  ash  the  precipitated  carbonate  of  iron  thoroughly  with  sweet- 
ened water,  and  drain  it  on  a  muslin  filter;  then  transfer  to  a  dish, 
add  a  small  portion  of  water,  heat  gently,  adding  hypophosphorous 
acid  till  it  forms  a  clear  solution ;  then  add  water  till  it  reaches 
eieht  fluidounces,  and  add  the  sugar  and  flavor  to  taste.  The  dose 
ot  this  is  a  fluidrachm. 

Thompson's  Syrup  of  Hypophosphites.    {Containing  Ferrous 

Hypophosphiie.) 

Take  of  Hjpophosphite  of  calcium 256  grains. 

Hypophosphite  of  sodium 192  grains. 

Hypophosphiie  of  potassium 128  grains. 

ProtOBulphate  of  iron,  crystallized 185  grains. 

Carbonate  of  sodium *  240  grains. 

Hypophosphorous  acid  (sp.  gr.  1.036)    .    .    .    .  3^  fl.  ounces. 

Sugar 12  ounces. 

Dissolve  the  protosulphate  of  iron  and  carbonate  of  sodium,  each 
separately,  in  four  fluidounces  of  water,  and  mix  the  solutions. 
Wash  the  precipitated  carbonate  of  iron  thoroughly  with  sweetened 
water,  and  dram  it  on  a  muslin  filter.  Having  placed  the  salts  of 
calcium,  sodium,  and  potassium  in  a  suitable  porcelain  dish,  add 
about  two  fluidounces  of  water,  and  one  fluidounce  of  hypophos- 
phorous acid ;  heat  the  mixture  gently,  and  add  the  moist  carbonate 
of  iron,  in  small  portions,  from  time  to  time,  alternately  with  the 
hypophosphorous  acid,  until  the  solution  is  complete.  Add  water 
enough  to  make  the  whole  measure  ten  fluidounces ;  pour  it  into  a 
bottle  containing  the  sugar,  and  agitate  as  before.  Dose,  a  flui- 
drachm. {Joum.  and  IVans,  of  Maryland  College  of  Pharmacy^  June, 
1858.) 

Procter's  Compound  Syrup  of  Hypophosphites.    {Containing  Ferric 

Sypophosph  ite.) 

Take  of  Hypophosphite  of  calcium 256  grains. 

Hypophosphite  of  sodium 102  grains. 

Hypophosphite  of  potassium 128  grains. 

Hypophosphite  of  iron*  (recently  precipitated)  .      96  grains. 
H^f)opho6phorous  acid  solution    ...      q.  s.  or  240  grains. 

W  hite  sugar 9  ounces. 

Extract  of  vanilla i  ounce. 

Water A  sufficient  quantity. 

• 

Dissolve  the  salts  of  calcium,  sodium,  and  potassium  in  six 
ounces  of  water;  put  the  iron  salt  in  a  mortar,  and  gradually  add 
solution  of  hypopnosphorous  acid  till  it  is  dissolved;  to  this  add 
the  solution  of  the  other  saks,  after  it  has  been  rendered  slightly 
acidulous  with  the  same  acid,  and  then  water,  till  the  whole  mea- 

*  This  quantity,  96  grains,  of  hypophosphite  of  iron  is  obtained  when  128  grains 
of  bypophospbite  of  sodium,  dlsKolved  iu  two  ounces  of  water,  is  decomposed  witb 
a  sligbt  excess  of  solution  of  tersulpbate  of  iron,  and  tbe  wbite  precipitate  well 
wmsbed  on  a  filter  witb  water. 
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8ures  twelve  fluidounces.  Dissolve  in  this  the  sugar,  with  heat, 
and  flavor  with  the  vanilla.     Dose,  a  fluidrachm. 

"Without  flavoring,  this  syrup  is  not  unpleasant. 

Among  the  preparations  of  lime  and  of  manganese  the  reader 
will  find  other  eligible  combinations  containing  hypophosphorous 
acid,  and,  in  fact,  the  above  are  less  prescribed  than  those  which  do 
not  contain  iron,  the  acid  ingredient  itself  being  possessed  of  those 
hoematogen  properties  which  are  sought  in  this  class  of  tonics. 

Ferri  Lactas.     FeL  +  Aq?    U.  S.  P. 

Take  of  Lactic  acid,  a  fluidounce. 

Iron,  in  the  fonn  of  filings,  half  a  troyounce. 
Distilled  water,  a  sufficient  quantity. 

Mix  the  acid  with  a  pint  of  distilled  water  in  an  iron  vessel,  add 
the  iron,  and  digest  the  mixture  on  a  water-bath,  supplying  dis- 
tilled water,  from  time  to  time,  to  preserve  the  measure.  When 
the  action  has  ceased,  filter  the  solution,  while  hot,  into  a  porcelain 
capsule,  and  set  it  aside  to  crystallize.  At  the  end  of  forty-eight 
hours,  decant  the  liquid,  wash  the  crystals  with  a  little  alcohol,  and 
dry  them  on  bibulous  paper.  By  evajK)rating  the  mother-water  in 
an  iron  vessel  to  one-half,  filtering  while  hot,  and  setting  the 
liquid  aside,  more  crystals  may  be  obtained.     {U.  S.  P.) 

By  this  new  oflBcinal  process  the  iron  filings  are  oxidized  into 
protoxide  of  iron,  which  combines  with  the  lactic  acid,  yielding 
this  salt,  which,  being  rather  insoluble,  separates  in  greenish-white 
crystalline  crusts  or  grains  of  a  mild,  sweetish,  ferruginous  taste, 
soluble  in  forty-eight  parts  of  cold,  and  twelve  of  boiling  water, 
but  insoluble  in  alcohol. 

Exposed  to  heat  it  froths  up,  gives  out  thieK,"  white,  acid  fumes, 
and  becomes  black,  sesquioxide  of  iron  being  left.  If  it  be  boiled 
for  fifteen  minutes  with  nitric  acid,  of  the  specific  gravity  of  1.20, 
a  white  granular  deposit  of  mucic  acid  will  occur  on  the  cooling 
of  the  liquid. 

Lactate  of  iron  has  the  advantage  of  less  solubility  than  some  of 
the  other  salts,  and  hence  a  less  powerful  taste;  it  is  regarded  as  a 
superior  preparation,  on  the  supposition  that  all  the  combinations 
of  iron  are  converted  into  lactates  upon  their  cntmnce  into  the 
stomach.  It  has  been  incorporated  with  flour  in  the  preparation 
of  bread,  and  is  well  adapted  to  the  form  of  lozenge,  of  chocolate 
drops,  etc. 

.The  lactate  has  been  found  beneficial  in  chlorosis,  and  the  kin- 
dred forms  of  disease,  in  which  iron  is  indicated,  and  is  said  to 
possess  a  marked  influence  upon  the  appetite.  Dose,  gr.  j  to  gr.  v, 
repeated  at  suitable  intervals. 

Ferri  Acetas,    {Acetate  of  Iron,) 

The  Dvblin  Pharmacopoeia  directs  a  tincture  of  this  salt,  pre- 
pared by  double  decomposition  between  tersulphate  of  iron  and 
acetate  of  potassium,  in  alcoholic  solution,  and  removing  the  crystiil- 
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line  precipitate  of  sulphate  of  potassium;  it  has  a  deep-red  color, 
aud  a  strong  ferruginous  taste. 

A  much  pleasanter  preparation  is  the  Tinctura  ferri  acetatis^ 
atherea^  of  the  Prussian  Pharmacopoeiay  which,  as  a  first  step,  orders 
an  aaueous  solution  of  this  salt,  Liquor  ferri  acetatiSj  prepared  by 
dissolving  fresh  sesquioxide  of  iron  in  acetic  acid,  so  that  the  solu- 
tion contains  8  per  cent,  of  iron,  or  11.43  of  oxide  of  iron,  and  has 
a  sp.  gr.  of  1.143. 

To  make  the  ethereal  tincture,  nine  ounces  of  this  liquor,  two 
ounces  strong  alcohol,  and  one  ounce  (all  by  weight)  of  acetic  ether, 
are  mixed.  It  is  a  very  agreeable  preparation,  and  largely  em- 
ployed in  Europe  in  doses  of  about  Sss. 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious 
and  arsenic  acid,  especially  when  combined  with  alkalies.  It  is 
prepared  by  completely  saturating  acetic  acid  with  sesquioxide  of 

iron.  The  solution  contains  Fe^Ac,  and  in  cases  of  poisoning  bv 
arseniates  or  arsenites,  is  to  be  freely  used,  largely  diluted  with 
warm  water. 

Bademacher^s  (inetura  ferri  acetici  is  prepared  by  boiling  an  inti- 
mate mixture  of  2  oz.  7  dr.  protosulphate  of  iron,  3  oz.  acetate  of 
lead,  6  oz.  of  distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron 
vessel,  and,  after  cooling,  adding  10  oz.  alcohol.  This  mixture  is 
set  aside  for  several  months,  and  when  it  has  assumed  a  deep-red 
color,  is  filtered  and  preserved.  Age  improves  this  tincture  in  taste 
and  smell.  It  is  used  in  the  same  cases  as  other  mild  ferruginous 
preparations,  in  doses  of  from  thirty  to  sixty  drops. 

Ferri  Tannas.    ( Tannate  of  Iron^  Ferric  Tannate.) 

All  sesquisalts  of  iron,  if  not  too  acid,  are  precipitated  by  tinc- 
ture of  galls  or  tannic  acid ;  the  precipitate  is  of  a  bluish-black 
color,  insoluble  in  water,  and  tasteless.  It  has  been  highly  recom- 
mended as  a  chalybeate,  which  is  well  adapted  to  weak  stomachs. 
DosB,  in  chlorosis,  ten  grains  or  more. 

A  syrup  has  been  proposed,  containing  2J  drachms  citrate  of  iron, 
1  drachm  extract  of  galls,  to  4  ounces  raspberry  syrup,  and  twelve 
ounces  simple  syrup.  The  dose  is  a  tablespoonful  several  times  a 
day, 

Ferri  Valerianas.    (  Valerianate  of  Iron.    Fe,3 Va.) 

This  preparation  is  made  by  the  decomposition  of  valerianate  of 
sodium  oy  tersulphate  of  iron;  it  is  a  dark  red  amorphous  powder, 
having  a  faint  odor  and  taste  of  valerianic  acid.  It  is  insoluble  in 
cold  water,  decomposed  by  hot  water,  and  is  soluble  in  alcohol.  In 
hysterical  afifections  complicated  with  chlorosis,  it  is  prescribed  in 
doees  of  about  a  grain  repeated  several  times  a  day. 

Ferri  ei  Potassii  Tartras.    K,Fe^  +  Aq?    ( Tartrate  of  Iron  and 

Potassium.) 
This  double  salt  is  directed  to  be  prepared  by  heating  together, 
to  140®  V.J  hydrated  sesquioxide  of  iron  from  one  pint  of  solution 
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of  tersulphate  with  seven  troyounces  of  bitartrate  of  potassium  in 
four  pints  of  water.  The  excess  of  tartaric  acid  in  the  latter  salt  is 
saturated  b^  the  ferric  oxide,  forming  an  uncrystallizable  salt. 
This  is  obtained  by  evaporation  in  a  thick,  syrupy  liquid,  which  is 
poured  on  plates  of  glass  to  dry.  As  thus  prepared,  it  forms  ruby- 
red  scales,  having  the  physical  characters  of  the  citrate;  soluble  in 
seven  times  its  weight  of  water,  and  becoming  damp  on  exposure. 

In  solution  it  does  not  change  the  color  of  litmus,  and,  at  common 
temperatures,  does  not  yield  a  precipitate  with  potassa,  soda,  or 
ammonia.  Ferrocyanide  of  potassium  does  not  render  it  blue  until 
an  acid  be  added. 

Its  astringency  is  much  less  than  that  of  the  ferruginous  pre- 
parations generally,  and  its  stimulating  influence  less  obvious. 
From  its  slight  taste  and  ready  solubility,  it  is  one  of  the  best  pre- 
parations for  children.     Dose,  gr.  x  to  xx. 

Ferri  et  Ammonii  Tartras.    NH^Fe^T-f  Aq?    {AmmonichTartrate 

of  Iron.) 

This  double  salt  resembles  the  foregoing;  it  is  prepared  by  satu- 
rating 6  troyounces  of  tartaric  acid  in  solution  with  carbonate  of 
ammonium,  then  adding  6  troyounces  additional  of  the  acid; 
hydrated  sesquioxide  of  iron  from  two  and  a  half  pints  of  the  solu- 
tion of  tersulphate  is  now  precipitated  and  washed  and  added  to 
the  solution  of  bitartrate  of  ammonium,  which  is  kept  at  the  tem- 
perature of  150°  until  it  ceases  to  take  up  the  oxide.  It  is  then 
filtered  and  evaporated  to  the  consistence  of  syrup,  and  spread  on 
plates  of  glass,  so  that  on  drying  the  salt  may  be  obtained  in 
scales. 

These  are  transparent  garnet-red,  with  a  *>  saccharine  taste."  It 
is  much  more  soluble  than  the  tartrate  of  iron  and  potassium,  being 
slowly  dissolved  by  little  more  than  its  weight  of  water,  but  is  in- 
soluble in  alcohol  and  ether.  It  is  neutral  to  test  paper,  not  pre- 
cipitated by  the  fixed  alkalies,  nor  rendered  blue  by  ferrocyanide 
of  potassium.  When  incinerated  it  yields  twenty-nine  per  cent, 
of  sesquioxide  of  iron. 

Ammonio-tartrate  is  one  of  the  best  preparations  of  iron  for  com- 
mon use,  especially  adapted  to  children;  it  is,  however,  less  pre- 
Bcribed  tlian  the  ammonio-citrate.    Dose,  gr.  x  to  xx. 

Ferri  Protoiartras.    FeT  +  4Aq?     {PrototartrcUe  of  Iron.     Ferrous 

Tartrate.) 

Is  obtained  as  a  crystalline  powder,  by  digesting  iron  filings  with 
tartaric  acid  in  solution.  It  is  little  soluble  in  water,  has  a  mild 
ferruginous  taste,  and  contains  13  per  cent,  water  of  crystallization. 

It  may  be  used  like  the  other  mild  forms  of  iron. 
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Liquor  Ferri  NitratiSy  U.  S.  P.     {Solution  of  Nitrate  of  Iron.    Ferric 

Nitrate.) 

Take  of  Iron^  in  the  form  of  wire  cut  in  pieces,  two  troyounces  and  a  Irnlf. 
Nitnc  acid,  five  troyounces. 
DiatiUed  water,  a  sufficient  quantity. 

Mix  the  iron  with  twelve  fluidounces  of  distilled  water  in  a  wide- 
mouthed  bottle;  add  to  the  mixture,  in  small  portions  at  a  time, 
with  frequent  agitation,  three  troyounces  of  the  nitric  acid,  pre- 
viously mixed  with  six  fluidounces  of  distilled  water,  moderating 
the  reaction  by  setting  the  vessel  in  cold  water,  in  order  to  pre- 
vent the  occurrence  of  red  fumes.  When  the  effervescence  has 
nearly  ceased,  agitate  the  solution  with  the  undissolved  iron  until 
a  portion  of  the  liquid,  on  being:  filtered,  exhibits  a  pale-green 
color.  Then  filter  the  liquid,  and,  having  poured  it  into  a  capa- 
cious porcelain  capsule,  heat  it  to  the  temperature  of  130°,  and  add 
the  remainder  of  the  nitric  acid.  When  the  effervescence  has 
ceased,  continue  the  heat  until  no  more  gas  escapes,  and  then  add 
sufficient  distilled  water  to  bring  the  liquid  to  the  measure  of  thirty- 
six  fluidounces. 

This  improved  formula  from  the  Pharmacopoeia  is  designed  to 
furnish  a  permanent  solution  not  liable  to  precipitate  the  bulky 
subnitrate  upon  standing,  which,  as  made  by  the  old  process,  was 
invariably  the  case. 

The  acid  is  now  directed  to  be  weighed  instead  of  being  measured, 
so  that  an  apparent  variation  exists  in  the  proportion ;  this,  however, 
is  nearly  the  same  as  in  the  old  process,  the  difterences  in  the  old 
and  new  formula  being  in  the  mode  of  oxidizing  the  iron  and  form- 
ing the  salt.  The  protonitrate  is  first  formed  by  the  addition  of 
diluted  acid  to  the  iron  immersed  in  a  large  quantity  of  water, 
keeping  down  the  temperature  by  a  cold  water-bath ;  an  additional 
portion  of  nitric  acid  is  then  added  after  filtration,  and  the  solu- 
tion heated,  which  peroxidizes  the  iron  and  forms  pernitrate, 
Fe^6N0y 

The  liquid  has  a  pale  amber  color,  and  a  sp.  gr.  between  1.060 
and  1.070;  it  does  not  afford  a  blue  precipitate  with  ferridcyanide 
of  potassium.  A  fluidounce  of  it  should  contain  from  eight  to  ten 
grains  of  anhydrous  sesquioxide  of  iron,  combined  with  nitric  acid. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from 
the  bowels,  uterus,  etc.,  in  individuals  of  pale  and  feeble  constitu- 
tions. As  a  remedy  in  dysentery,  it  probably  has  no  superior.  A 
physician  of  considerable  experience  writes:  "I  regard  it  as  much 
a  specific  as  quinine  is  for  ague."    Dose,  Ky  to  xv. 

Syrupus  Ferri  Prtotonitratis.    {Syrup  of  Ferrous  Nitrate.) 

Take  of  Iron  wire  (card  teeth),  in  pieces     .    .  Two  ounces. 

Nitric  acid  (sp.  gr.  1.42) Three  fluidounces. 

Water Thirteen  fluidounces. 

Sugar,  in  powder Two  pounds. 

Put  the  iron  in  a  wide-mouthed  bottle,  kept  cool  by  standins:  in 
cold  water,  and  pour  u\yon  it  three  fluidounces  of  water.     'Then 
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mix  the  acid  with  ten  fluidounces  of  water,  and  add  the  mixture 
in  portions  of  half  a  fluidouiice  to  the  iron,  agitating  frequently 
until  the  acid  is  saturated,  using  litmus  paper.  When  all  the 
acid  has  been  combined,  filter  the  solution  into  a  bottle  containing 
the  sugar  and  marked  to  contain  thirty  fluidounces.  If  the  whole 
does  not  measure  that  bulk,  pour  water  on  the  filter  until  it  does. 
When  all  the  sugar  is  dissolved,  strain,  if  necessary,  and  intro- 
duce the  syrup  into  suitable  vials,  and  seal  them. 

It  requires  a  particular  course  of  manipulation  to  dissolve  iron 
in  nitric  acid,  without  a  large  portion  passing  to  the  higher  stage 
of  oxidation.  This  nianipulation  is  adopted  in  the  first  part  of 
the  formula  for  solution  of  pernitrate  of  iron  as  above,  and  in  this 
formula,  the  iron  is  used  in  excess;  care  is  taken  to  prevent  its 
peroxidation  by  the  large  dilution  of  the  acid,  and  the  refrigera- 
tion of  the  liquid.  As  thus  obtained  the  solution  has  a  light- 
freenish  color  when  filtered,  and  is  precipitated  of  a  greenish  color 
y  ammonia.  It  is  necessary  for  the  solution  to  stand  on  the  iron 
for  several  hours  after  the  last  addition  of  acid. 

This  preparation  is,  I  believe,  used  for  nearly  the  same  purposes 
as  the  foregoing,  though  perhaps  less  distinctly  astringent.     I>ose, 

"tV  to  XV. 

Liquor  Ferri  Hyperchloratis.     {Solution  of  Perchlorate  of  Iron.) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on 
account  of  the  large  quantity  of  o:!cygen  it  contains.  It  is  prepared 
by  dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid 
is  obtained  by  distilling  from  perchlorate  of  potassium  and  sul- 
phuric acid,  or  by  the  decomposition  of  the  perchlorate  with  fluo- 
silicic  acid.  (See  works  on  Chemistry.)  The  solution  contains 
Fe^HClO^.  It  is  given  in  mucilaginous  liquids,  in  doses  of  about 
ten  drops. 

Preparations  op  Iron. 

(See  First  Group,  page  226.) 

2d  Group. — Compounds  of  Iron  with  Halogens  and  Sulphur. 


Name. 


.»» 


Ferri  cbloridum 

Liq.  ferri  cbloridi 

TiDct.  ferri  chloridi 

Spt.  ferri  chlorati  cetkereus.., 

SyrupuM  ferri  chloridi 

Ferrum  ammoniatum 

Ferri  ferrocyanidum 
^* Ferri  hgdroeyanaium 

Ferri  iodidum 

Sympus  ferri  iodidi 

Ferri  bromidum 

Syrupus  ferri  hromidi 

Liquor  ferri  hromidi.,,,, 

Ferri  tulphuretum 

Ferri  et  potasni  tulphuretum 


Composition,  etc. 


Fe^Clg-f  6H,0 

Fe-CLiu  Aq.  sp.gr.  1.860 

gr.  69  Fe.n^  to  f3J 


gr.  15  to  Igj 

16  per  cent,  Fe^Cl^ 

Fe.Fcy, 


Fel, 

gr.  7  Fel,  to  f3J 

FeBr. 


FeS 
FeS,K,S,K,Sj 


Dose. 

g^- 

jtOT 

ni 

XV 

ni 

XXX 

<3J 

gr. 

T  to  X 

<t 

gr.j 

gr. 

IJ  to  T 

"l 

XX 

gr. 

ijtOY 

n 

XX 

"l 

▼  tox 

gf. 

▼ 

gr. 

T 

Desoription,  etc. 


Yellowisb-brown. 
Prussian  Pb. 

Orange-eolored  gn. 
l*ure  Prussian  blue. 
Poisonous. 
Decomposes  in  air. 
Ligbt-green  color. 
Brick- red  powder. 
Greenish  syrup. 
See  Bromine, 


} 


In  baths. 
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Fern  Chloridum.    Fe.Clo + 6H,0« 483.     {Chloride  of  Iron.) 

Take  of  Iron,  in  the  form  of  wire,  and  cut  in  pieces,  two  troyounces. 
Muriatic  acid,  twelve  troyounces. 
Nitric  acid,  a  troyounce,  or  a  sufficient  quantity. 

To  eight  troyounces  of  tlie  muriatic  acid,  introduced  into  a  two- 
pint  flask,  add  the  iron,  and  apply  a  gentle  heat  until  the  acid  is 
saturated  and  eftervescence  has  ceased.  Filter  the  solution,  add  to 
it  the  remainder  of  the  muriatic  acid,  heat  the  mixture  nearly  to 
the  boiling  point  in  a  four-pint  porcelain  capsule,  and  add  nitric 
acid  iu  successive  portions  until  red  fumes  are  no  longer  evolved, 
and  a  drop  of  the  liquid  ceases  to  yield  a  blue  precipitate  with 
ferridcyanide  of  potassium.  Transfer  the  liquid  to  a  smaller  cap- 
sule, evaporate  it  by  a  gentle  heat,  on  a  sand-bath,  until  reduced  to 
eight  troyounces  and  three  hundred  and  sixty  grains,  and  set  it 
aside,  covered  with  glass,  for  several  days,  in  order  that  it  may 
form  a  solid,  crystalline  mass.  Lastly,  break  this  into  pieces,  and 
keep  the  fragments  in  a  well-stopped  bottle,  protected  from  the 
liriit,     {U.S.P,) 

lliis  preparation  is  made  oflScinal  by  a  simple  and  readily  practi- 
cable process  in  the  edition  of  1860;  by  the  action  of  muriatic  acid 
DDon  metallic  iron  protochloride  results,  which,  by  heating  with 
nitric  acid,  is  converted  into  sesquichloride  (NO3  yielding  oxygen 
to  HCl,  and  thus  evolving  CI,  which  converts  FeCl  into  Fe^ClJ.  A 
gentle  heat  is  directed  to  prevent  the  evaporation  and  decomposi- 
tion of  a  i)ortion  of  the  dissolved  chloride.  The  salt,  as  obtained 
by  this  process,  is  in  yellow  crystalline  masses,  very  deliquescent 
and  inconvenient  to  weigh  or  manipulate  with. 

It  18  wholly  soluble  in  water,  alcohol,  and  ether.  Its  solution  in 
water  affords  with  ammonia  a  brown  precipitate  of  hyd  rated  ses- 
quioxide  of  iron,  and  does  not  yield  a  blue  one  with  ferridcyanide 
of  potassium  (red  prussiate  of  potassium). 

Irerchloride  of  iron  has  been  very  highly  recommended,  espe- 
cially by  the  French  surgeons,  for  both  internal  and  external  use 
as  an  astringent.  Internally  it  is  used,  chiefly  in  the  form  of  syrup 
in  intestinal  hemorrhages,  and  as  a  local  haemostatic  it  has  been 
chiefly  used  in  solution,  known  as  Pravaze^s  solution^  for  which  an 
elaborate  formula  was  published  in  the  last  edition  of  this  work. 
By  the  above  oflicinal  process  we  may  prepare  the  salt  with  great 
facility,  and  from  the  salt,  the  solution.  The  strength  of  the  solu- 
tion is,  moreover,  greatly  varied  for  different  purposes — from  "Ix 
to  3y  to  each  fSj.  For  internal  use  gr.  j  to  gr.  v  may  be  admin- 
istered in  a  spoonful  of  syrup.  In  cases  of  obstinate  local  hemorrhage 
it  is  recommended  to  apply  the  soft,  deliquesced  salt  by  means  of  a 
brush  of  spun  glass,  the  pointed  and  softened  end  of  a  stick,  or 
other  saitaole  appliance. 

Solvticn  of  Perchloride  of  Iron. — The  Prussian  Pharmacopma  di- 
rects an  aqueous  solution  of  sesquichloride  of  iron,  which  contains 
ten  per  cent,  of  its  weight  of  iron  ;  this  is  probably  never  used  in- 
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ternally,  but  kept  as  a  convenient  solution  for  readily  obtaining 
the  peroxide  of  iron,  and  for  the  preparation  of  the  following: — 

SpiritiLS  Fern  Chlorati  JEthereus ;  BestiLcheff's  Nervine  Tincture; 
Lamotte^s  Grolden  Drops. — It  is  prepared  by  mixing  one  part  (by 
weight)  of  solution  of  perchloride  of  iron  with  one  and  a  half 
part  of  strong  alcohol,  and  one-half  part  of  ether,  exposing  the 
mixture  in  well-corked  white  bottles  to  the  sun  until  it  becomes 
colorless,  and  subsequently  allowing  it  to  oxidize  again  in  contact 
with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and 
nearly  the  whole  of  the  iron  as  a  protosalt.  This  remedy  acquired 
much  celebrity  during  the  last  century,  and  is  still  much  used  in 
Europe  as  a  mild  ferruginous  preparation,  agreeably  modified  by 
the  presence  of  ether,     its  medium  dose  is  "txxx, 

Syrupus  Ferri  Chloridi. 

Take  of  Chloride  of  iron Half  a  troyounce. 

Simple  syrup One  pint. 

Mix  (flavor  to  taste). 

Dose,  a  teaspoonful,  as  a  tonic  and  astringent,  adapted  to  weak 
and  relaxed  conditions  of  the  stomach  and  bowels,  and  to  ansemic 
symptoms  generally. 

Liquor  Ferri  Chloridi^  U.  S.  P.     {Solution  of  Chloride  of  Iron.) 

Take  of  Iron,  in  the  form  of  wire  and  cut  in  pieces,  three  troyounces. 
Muriatic  acid,  seventeen  troyounces  and  a  half. 
Nitric  acid, 
Distilled  water,  each,  a  sufficient  quantity. 

Introduce  the  iron  into  a  flask  of  the  capacity  of  two  pints, 
pour  upon  it  eleven  troyounces  of  the  muriatic  acid,  and  allow  the 
mixture  to  stand  until  eflfervescence  has  ceased.  Then  heat  it  to 
the  boiling  point,  decant  the  liquid  from  the  undissolved  iron,  filter 
it  through  paper,  and,  having  rinsed  the  flask  with  a  little  boiling 
distilled  water,  add  this  to  it  through  the  filter.  Pour  the  filtered 
liquid  into  a  capsule  of  the  capacity  of  four  pints,  add  the  remain- 
der of  the  muriatic  acid,  and,  having  treated  the  mixture  nearly 
to  the  boiling  point,  add  a  troyounce  and  a  half  of  nitric  acid. 
When  eftervescence  has  ceased,  drop  in  nitric  acid,  constantly  stir- 
ring, until  it  no  longer  produces  eftervescence.  Lastly,  when  the 
liquid  is  cold,  add  suflicient  distilled  water  to'  make  it  measure  a 
pint.     Its  specific  gravity  is  1.855. 

This  is  a  new  officinal  in  the  U.  S.  P.  1870,  designed  to  furnish 
a  solution  from  which  the  tinctura  ferri  chloridi  can  be  readily 
pref)ared;  the  formula  is  a  slight  modification  of  one  proposed  by 
Dr.  E.  R.  Squibb,  and  yields  a  more  uniform  preparation  than  that 
made  from  the  subcarbonate  of  iron.  One  fluidounce  of  this  solu- 
tion yields  a  precipitate  with  ammonia,  which,  when  washed,  dried, 
and  ignited,  amounts  to  113  grains. 
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Tincture  of  Ferri  Chloridu     Tincture  of  Chloride  of  Iron.    1870. 

Take  of  Solution  of  chloride  of  iron Half  a  pint. 

Alcohol A  pint  and  a  half. 

Mix  them  and  preserve  the  mixture  in  a  well-stoppered  bottle. 

In  prescribing  this  tincture  it  should  be  remembered  that  the 
drops  are  verj  small,  so  that,  although  its  dose  is  from  tea  to  twenty 
minims,  twice  that  number  of  drops  may  be  given.  It  should  not 
be  prescribed  with  strong  mucilage,  which  it  has  the  property  of 
gelatinizing.  It  is  most  frequently  presented  alone,  dropped  into 
water. 

It  is  one  of  the  most  popular  of  the  iron  preparations.  Besides 
the  properties  which  are  common  to  these,  it  is  astringent,  used  in 
passive  hemorrhages,  and  a  diuretic  which  adapts  it  to  a  variety 
of  cases.  It  is  also  one  of  the  best  solvents  and  vehicles  for  sul- 
phate of  quinia. 

Ferrum  Ammoniatum,    {Ammoniated  Iron.    Flares  Martiales.) 

Subcarbonate  of  iron  is  mixed  with  muriatic  acid  in  a  glass 
vessel;  water  and  sesquichloride of  iron  are  formed;  a  solution  of 
the  latter  is  then  evaporated  along  with  a  solution  of  muriate  of 
ammonia;  a  mixture  of  the  two  salts  is  the  result,  in  about  the  pro- 
portions of  fifteen  per  cent,  of  the  former  to  eighty-five  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored 
pnlvernlent  grains,  sometimes  quite  crystalline,  having  a  feeble 
odor  and  a  styptic  saline  taste.  It  is  deliquescent  and  soluble  in 
diluted  alcohol  and  water.    It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  is  little 
esteemed  as  a  chalybeate,  and  has  been  omitted  from  the  last  two 
editions  of  the  Pharmacopoeia.  The  large  amount  of  muriate  of 
ammonia  contained  in  it  renders  it  alterative,  and  in  large  doses 
aperient.  It  has  been  used  with  advantage  in  amenorrhoea,  scrofula, 
etc.   Also  as  a  deobstruent  in  glandular  swellings.    Doss,  gr.  iv  to  x. 

Ferri  Ferrocyanidum.    {Ferrocyanide  of  Iron.     Prussian  Blue. 

Fo/cyr) 

Obtained  by  a  double  reaction  ensuing  upon  mixture  of  solutions 
of  ferrocyanide  of  potassium  and  solution  of  tersulphate  of  iron. 

It  is  an  insipid,  inodorous  substance,  in  porous  cakes,  of  a  rich 
velvety  blue  color.  Insoluble  in  water,  alcohol,  and  diluted  mineral 
acids;  diluted  muriatic  acid  after  boiling  on  it  should  yield  no  pre- 
cipitate on  the  addition  of  ammonia;  alEalies  decompose  it,  leaving 
aesqaioxide  of  iron,  and  dissolving  an  alkaline  ferrocyanide.  Red 
oxide  of  mercury,  boiled  with  Prussian  blue,  afibrds  the  soluble 
cyanide  of  mercury,  with  an  insoluble  mixture  of  oxide  and  cyanide 
of  iron. 

Tonic  and  sedative.  It  has  been  recommended  in  intermittent 
and  remittent  fever;  also  in  epilepsy  and  facial  neuralgia.  Dosb, 
gr.  v-xv. 
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Hydrocyanate  of  iron  is  the  name  given  to  a  preparation  mann&c- 
tured  and  sold  by  Tilden  &  Co.  It  appears  to  be  a  mixed  com- 
pound of  the  ferrocyanide  of  potassium  and  ferrocyanide  of  iron, 
probably  made  by  adding  an  excess  of  cyanide  of  potassium  to  pro- 
tosulphate  of  iron  in  solution,  and  either  omitting  washing  it,  or 
washing  imperfectly.  The  dose  is  smaller  than  the  foregoing; 
J  gr.  to  1  gr. 

An  accident  resulting  fatally  is  said  to  have  occurred  by  the  sub- 
stitution of  this  for  the  official  ferrocyanide. 

Ferri  lodidxim,     Fel^+Aq.     {Iodide  of  Iron.     Ferrous  Iodide.) 

Take  of  Iodine ^ij* 

Iron  filings 3J. 

Distilled  water .     Ojss. 

Mix  the  iodine  with  Oj  water,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mix- 
ture gently,  until  of  a  light-green  color.  Filter,  and  pour  upon  it 
the  remaining  Oss  of  water,  boiling  hot.  Evaporate  the  filtered 
liquor  at  a  temperature  not  exceeding  212°,  in  an  iron  vessel,  to 
dryness.  Keep  in  a  closely  stopped  bottle.  One  eq.  of  iron  is  here 
made  to  unite  directly  with  two  eq.  of  iodine,  forming  an  iodide, 
Felj.  It  is  in  the  form  of  amorphous  masses,  containing  a  small 
but  variable  portion  of  water,  exceedingly  deliquescent,  and  pos- 
sessed of  a  styptic,  chalybeate  taste.  It  is  partiall^^  soluble  in  water, 
imparting  to  a  solution  the  odor  and  taste  of  iodine.  By  exposure 
to  the  atmosphere,  it  decomposes  into  free  iodine  and  sesquioxide 
of  iron. 

It  should  be  remembered  that  the  proportion  of  iron  in  the 
iodide  is  small,  and  that  it  is  a  comparatively  powerful  prepara- 
tion. Dose,  gr.  j  to  ij.  Owing  to  its  liability  to  decompose  and  its 
extraordinary  deliquescence,  it  has  been  omitted  from  the  late 
edition  of  the  Pharmacopoeia^  and  is  rarely  prescribed,  except  in 
the  form  of  the  syrup  next  described,  or  in  that  of  pilulse  ferri 
iodidi,  introduced  among  Extemporaneous  Preparations. 

SyrupuB  Ferri  Iodidi^  TJ.  S.  P. 

Liquor  Ferri  Iodidi,  U.  S.  P.  1850. 

Take  of  Iodine,  two  troyounees. 

Iron,  in  the  form  of  wire  and  cut  in  pieces,  three  hundred  grains. 
Distilled  water,  three  fluidounces. 
Syrup,  a  sufficient  quantity. 

Mix  the  iodine,  iron,  and  distilled  water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the 
solution  has  acquired  a  green  color  and  lost  the  smell  of  iodine. 
Then,  having  introduced  a  pint  of  syrup  into  a  graduated  bottle, 
heat  it  by  means  of  a  water-bath  to  212^,  and,  through  a  small 
funnel,  the  neck  of  which,  when  inserted  in  the  mouth  of  the  bottle, 
passes  beneath  the  surface  of  the  syrup,  filter  into  it  the  solution 
already  prepared.  When  this  has  passed,  close  the  bottle,  shake  it 
thoroughly,  and,  when  the  liquid  has  cooled,  add  suflicient  syrup 
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to  make  the  whole  measure  twenty  fluidounces.  Lastly,  again 
shake  the  bottle,  and  transfer  its  contents  to  two-ounce  vials,  which 
must  be  well  stopped. 

The  present  officinal  formula  for  this  preparation  differs  from  the 
foregoing  chiefly  in  containing  a  larger  proportion  of  sugar,  which 
entitles  it  to  the  name  of  a  syrup  instead  of  that  of  solution  as 
heretofore.  It  is  an  instance  of  the  direct  union  of  two  elements 
at  ordinary  temperatures  by  contact,  which  is  rendered  less  rapid 
and  more  complete  by  the  intervention  of  water. 

The  use  of  heat,  to  promote  the  union  of  iron  and  iodine,  is  un- 
necessary; the  reaction,  which  is  the  same  as  that  in  the  process 
for  making  the  solid  iodide,  will  take  place  satisfactorily  in  the 
cold. 

The  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved 
by  admixture  with  syrup;  it  is  a  transparent  liquid,  of  a  pale-green 
color,  deposits  no  sediment  by  keeping,  and  does  not  tinge  solution 
of  starch  blue.  Mixed  with  sulphuric  acid  it  becomes  brown,  and 
the  mixture  emits  violet  vapors  when  heated. 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  impor- 
tant improvement,  introauced  about  the  year  1830,  and  has  brought 
this  important  salt  within  the  reach  of  the  practitioner  in  a  very 
permanent  and  eligible  form.  Iodide  of  iron  produces  the  valuable 
effects  of  the  ferruginous  salts,  in  addition  to  those  of  iodine;  it  is 
peculiarly  applicable  to  the  treatment  of  scrofulous  diseases  in 
amemic  {>atieiits,  and  is  very  much  prescribed.  This  syrup  con- 
tains about  7 J  grains  of  salt  to  f5j.     Dose,  "ixx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  copper, 
etc.,  and  is  incompatible  with  most  chemical  agents,  but  may  be 
mixed  with  the  syrups  and  fluid  extracts  of  the  vegetable  altera- 
tives, or,  what  is  perhaps  better,  prescribed  in  a  separate  vial,  to 
be  dropped  into  the  syrup  at  the  time  of  taking  it. 

A  preparation  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr.  Hays^s  Syrup  of  Iodide  of  Iron:  the  formula  is  published 
in  the  Amer.  Joum.  of  Med.  ScieiKes  for  1840,  p.  449.  It  is  made 
from  400  gniiii«  of  iodine,  and  160  of  iron,  and  two  ounces  of  sugar 
to  fSiv.     Dose,  »n,v. 

Ferri  Bromidum.    {Bromide  of  Iron.    FeBr2=»136.) 

This  salt  is  obtained  by  adding  bromine  to  iron  filings,  in  ex- 
cess, under  water,  and  submitting  them  to  a  moderate  heat.  When 
the  liquid  assumes  a  greenish-yellow  appearance,  it  is  filtered  and 
evaporated  rapidly  to  dryness  in  an  iron  vessel.  Bromide  of  iron 
is  a  brick-red,  very  deliquescent  salt,  of  an  acrid  styptic  taste,  and 
requires  to  be  kept  closely  stopped  in  glass  vials.  This  bromide 
has  been  used  quite  extensively  in  Pittsburg,  Pa.,  as  a  tonic  and 
alterative,  and  is  considered  by  some  physicians  a  highly  efficacious 
preparation. 
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Syrup  of  Bromide  of  Iron. 

Take  of  Bromine 200  grainB. 

Iron  filings 85  grains. 

Water 4^  nuidounces. 

Sugar 3  ounces. 

Make  a  solution  in  the  manner  directed  for  preparing  the  offici- 
nal syrup  of  iodide  of  iron.  Dose,  in^xx,  three  times  a  day,  grad- 
ually increased.     (See  Medical  Examiner^  vol.  vii.  p.  162.) 

For  the  preparation  of  a  solution  of  bromide  of  iron  with  excess 
of  bromine,  see  Bromine. 

Sulphur ets  of  Iron. 

Several  sulphurets  have  been  proposed,  as  stimulating  alteratives, 
and  as  antidotes  against  the  poisonous  action  of  arsenic,  lead, 
mercury,  and  other  metals,  which  are  precipitated  by  hydroeul- 
phuric  acid.  As  this  latter  acid  may  be  set  free  by  the  intestinal 
acids,  and  in  larger  quantities  has  itself  a  poisonous  action,  the  free 
use  of  these  sulphurets  seems  to  require  care. 

Ferri  sulphuretum^  called  black  sulphuret  of  iron,  is  prepared  by 
fusing  together  iron  and  sulphur.  If  well  prepared  it  has  a 
yellowish-gray  or  blackish  color,  without  odor  or  taste,  and  is 
wholly  soluble  in  diluted  acids,  with  evolution  of  sulphuretted  hy- 
drogen. It  is  chiefly  used  for  the  preparation  of  this  gas,  but  has 
been  given  in  scrofulous  and  chronic  skin  diseases,  in  doses  of  5  or 
JO  grains,  twice  a  day. 

Perri  et  Potassii  sulphuretum^  prepared  by  fusing  together  equal 
parts  of  iron  filings  and  carbonate  of  potassium,  witn  J  part  of 
flowers  of  sulphur,  is  a  brown  mass,  of  the  odor  of  sulphuretted 
hydrogen.  It  has  been  recommended  as  an  antidote  against 
arsenic,  and  also  as  a  powerful  alterative  in  doses  of  5  grains,  and 
in  larger  doses,  diluted,  in  cases  of  poisoning;  externally  it  has 
been  employed  as  an  addition  to  baths  in  the  quantity  of  1  to  8 
ounces. 

Manganese.    Mn =55. 

This  is  a  metal  resembling  iron  in  its  therapeutical  as  well  as  in 
some  of  its  chemical  properties.  It  forms  several  oxides,  of  which 
the  protoxide,  MnO,  is  present  in  its  most  important  oxy salts,  which 
have  a  rose  color,  or  are  colorless.  The  salts  of  protoxide  of  man-  • 
ganese  are  not  incompatible  with  vegetable  astringents,  which  is 
their  chief  pharmaceutical  merit. 

Tests  for  Frotoxide  of  Manganese, — The  salts  in  which  protoxide 
of  manganese  forms  the  base  are  recognized  as  follows: — 

Sulphuretted  hydrogen  produces  m  alkalies  and  sulphuret  of 
ammonium,  in  neutral  solutions,  a  flesh-colored  precipitate  of  MnS, 
turning  to  brown  in  contact  with  air,  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MnO,HO;  carbonates  of 
the  alkalies  a  similar  precipitate  of  Mn,CO,.  By  exposure  to  the 
air,  they  are  partly  oxidized,  and  turn  brown. 
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ake  the  whole  measure  twenty  fluidounces.  Lastly,  again 
i  the  bottle,  and  transfer  its  contents  to  two-ounce  vials,  which 
bo  well  stopped. 

e  present  officinal  formula  for  this  preparation  differs  from  the 
3in^  chiefly  in  containing  a  larger  proportion  of  sugar,  which 
es  it  to  the  name  of  a  syrup  instead  of  that  of  solution  as 
ofore.  It  is  an  instance  of  the  direct  union  of  two  elements 
dinaiy  temperatures  by  contact,  which  is  rendered  less  rapid 
Qore  complete  by  the  intervention  of  water. 
e  use  of  heat,  to  promote  the  union  of  iron  and  iodine,  is  un- 
wary; the  reaction,  which  is  the  same  as  that  in  the  process 
aking  the  solid  iodide,  will  take  place  satisfactorily  in  the 

3  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved 
mixture  with  syrup;  it  is  a  transparent  liquid,  of  a  pale-green 
deposits  no  sediment  by  keeping,  and  does  not  tinge  solution 
iFch  blue.  Mixed  with  sulphuric  acid  it  becomes  brown,  and 
ixture  emits  violet  vapors  when  heated. 
5  use  of  sugar  as  a  preservative  of  this  compound  is  an  impor- 
mprovemeut,  introduced  about  the  year  1830,  and  has  brought 
niportant  salt  within  the  reach  of  the  practitioner  in  a  very 
ment  and  eligible  form.  Iodide  of  iron  produces  the  valuable 
I  of  the  ferruginous  salts,  in  addition  to  those  of  iodine;  it  is 
arlj  applicable  to  the  treatment  of  scrofulous  diseases  in 
ic  patients,  and  is  very  much  prescribed.  This  syrup  con- 
about  7 J  grains  of  salt  to  f5j.  Dose,  "ixx  to  xl. 
lieeolves  small  proportions  of  the  iodides  of  mercury,  copper, 
md  is  incompatible  with  most  chemical  agents,  but  may  be 
1  with  the  syrujvs  and  fluid  extracts  of  the  vegetable  altera- 
or,  what  is  perhaps  better,  prescribed  in  a  separate  vial,  to 
>pped  into  the  syrup  at  the  time  of  taking  it. 
>reparation  is  sometimes  prescribed  in  Philadelphia  under  the 
of  Dr.  Haifa's  Syrup  of  Iodide  of  Iron:  the  formula  is  published 
e  Amer.  Jouni.  of  Med.  Sciences  for  1840,  p.  449.  It  is  made 
400  grains  of  iodine,  and  160  of  iron,  and  two  ounces  of  sugar 
IV.     JDose,  »n,v. 

Ferri  Bromiduiru    {Bromide  of  Iron.    FoBr2=»136.) 

18  salt  is  obtained  by  adding  bromine  to  iron  filings,  in  ex- 
ander  water,  and  submitting  them  to  a  modenite  heat.  When 
quid  assumes  a  greenish-yellow  apixiarancc,  it  is  filtered  and 
>rated  rapidly  to  dryness  in  an  iron  vessel.  Bromide  of  iron 
>rick-red,  very  deliquescent  salt,  of  an  acrid  styptic  taste,  and 
ires  to  be  kept  closely  stopped  in  glass  vials.  This  bromide 
been  used  quite  extensively  in  Pittsburg,  Pa.,  as  a  tonic  and 
mtive,  and  is  considered  by  some  physicians  a  highly  efficacious 
tration. 
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Hydrocyanate  of  iron  is  the  name  given  to  a  prenar 
tured  and  sold  by  Tilden  &  Co.  It  a[)i^)eara  to  be 
pound  of  the  forrocyanide  of  potassium  and  ferrocj 
probal)ly  made  by  adding  an  excess  of  cyanide  of  po 
tosulphate  of  iron  in  solution,  and  eitlier  omitting 
washing  imperfectly.  The  dose  is  smaller  than  * 
J  gr.  to  1  gr. 

An  accident  resulting  fatally  is  said  to  have  occu' 
stitutiou  of  this  for  the  official  ferrocyanide. 

Ferri  lodldinii.     Fel^  +  Aq.     {Iodide  of  Iron. 

Take  of  Iodine 

Iron  tilinirs 


Distilled  water 


Mix  the  iodine  witli  Oj  water,  in  a  glass  or 
gra<lually  add  the  iron  filings,  stirring  constii 
ture  gently,  until  of  a  light-green  color.     Fi 
tlie  remaining  Oss  of  water,  boiling  hot. 
liquor  at  a  temperature  not  exceeding  21-^ 
dryness.     Keep  in  a  closely  stopped  bottle, 
made  to  unite  directly  with  two  eq.  of  ir 
Felj.     It  is  in  the  form  of  amorphouB  ■ 
but  variable  portion  of  water,  exceedin 
sessed  of  a  styptic,  chalybeate  taste.    It  ^ 
imparting  to  a  solution  the  odor  and  ti\ 
to  the  atmosphere,  it  decomposes  into 
of  iron. 

It  should  be  remembered  that  tl 
iodide  is  small,  and  that  it  is  a  coi 
tion.     Dose,  gr.  j  to  ij.     Owing  to  it 
extraordinary  deliquescence,  it  ha? 
edition  of  the  Phafinacopceiay  and 
the  form  of  the  syrup  next  des<' 
iodidi,  introduced  among  Extemp 

Syrupus  Ferri 

Liqaor  Ferri  I' 

Take  of  Iodine,  two  troyounces. 

Irou^  in  the  form  of  wi:  — 

Distilled  water,  three  \  'Tttf^t£S*T. 
Syrup,  a  sufficient  qu:i 

Mix  the  iodine,  iron,  and  d' 
shake  the  mixture  occasional  -     ^^^^-.«-  -^  -» 

solution  lias  acquired  a  grceii 
Then,  having  introduced  a  p" 
heat  it  by  means  of  a  waf 
funnel,  the  neck  of  which^ '  ^fc^ic  r»am* 

passes  beneath  the  surfar  ^ggam-  r  3te. 

already  prepared.     Whe*'  Br-  r  ".fc:.^--     ^f 

thoroughly,  and,  when 
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Carbonate  of  sodiam,  fused  with  compounds  of  manganese  in  the 
outer  flame  before  the  blowpipe,  assumes  from  NaOjMnOj,  a  green 
color,  turning  to  a  turbid  blue  green  after  cooling. 

Preparations  of  Manqanese. 

IfangABMii  oxidum  Digram,  MnOg.     NatUe  impure  miDeral. 
IfaogaiiMU  lolphas,  MnSO^-f-  ^A<1*     ^^^^  rose-oolored  crjstals,  Bolnble. 
Mmmfmum  eariomat^  MdCO,-{-  Aq.    Whitish  insoluble  powder. 

Mmngammi  aeeioM^  MnAo.    Bj  dissolTiDg  oarbonate  in  Ac. 

Jf(fi^«iMsii*  lactate  2MnL  +  lOAq.     Boss,  gr.  j.     Rose-colored  crystals. 

Ilangaiieaii  phosphas,  8MDHPO4+  4Aq.     Doss,  gr.  j  to  t.     White  insoluble  powder. 

8jr.  BiaBganeeii  phospbatis,  gr.  r  to  fjj.    Doss,  f3j. 

8jr.  maoganesii  hjpopbosphitis.    I>osb,  J{si«,  contains  2}  grs.  of  the  salt. 

llaDganetii  chloridnm,  MnCl^    Milder  than  sulphate.     Dosi,  gr.  ▼. 

Sjnipoa  manganesii  iodidi.    Contains  f5J  to  each  f§j.    Dosb,  v\  z. 

Sjmipoa  ferri  et  manganesii  iodidi.     Same  strength  as  syr.  ferri  iod. 

PoUmU  permanganas,  K,Mn,Og.    Parple  crystals,  or  green  powder. 

The  native  impure  form  of  manganese  in  commerce,  that  of  black 
oxide,  18  used  to  prepare  all  the  rest,  it  is  imported  in  lumps  and 
in  powder,  and  should  have  a  dark,  shining,  crystalline  appearance; 
its  combining  number  is  87. 

Manganesii  Sulphas.  {Sulphate  of  Manganese.    Manganous  Sulphate. 

MnSO,  +  4Aq  «  241.) 

This  salt  may  be  prepared  as  follows: — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sul- 
phuric acid  until  of  a  thick  pasty  consistence.  Cover  with  a 
smaller  crucible  and  expose  the  mixture  to  a  red  heat  for  half  an 
hoar.  At  the  end  of  this  interval,  remove  the  crucible  from  the 
fire,  and  when  cool  reduce  the  dark  brown  mass  to  a  coarse  powder. 
Introduce  this  into  a  crucible,  and  saturate  as  before  with  sulphuric 
acid.  Arain  apply  heat  and  continue  it  till  white  vapors  cease  to 
be  expelled.  The  mass  remaining  contains  the  sulphate,  which 
may  be  obtained  impure  by  solution  and  evaporation.  To  purify 
this  from  iron,  the  following  directions  are  given:  The  filtered  solu- 
tion is  to  be  heated  in  a  porcelain  capsule,  and  when  nearly  boiling, 
drop  into  it  carbonate  of  manganese  in  small  portions  at  a  time 
until  all  the  iron  shall  have  been  precipitated  and  the  liquid  changes 
from  a  dark  red  to  a  pale  rose  tint.  Kow  eva^iorate  and  crvstallize. 
Some  processes  recommend  the  heating  of  black  oxide  with  carbon 
previous  to  adding  the  sulphuric  acid,  others  direct  the  addition 
of  the  moist  carbonate  to  diluted  sulphuric  acid. 

These  crystals  are  of  a  pale  rose  color,  containing  when  formed 
below  42^  F.  7Aq,  between  42°  and  68°  5  Aq,  and  between  68°  and 
86°  4H,0;  they  have  a  styptic  taste,  are  freely  soluble  in  water, 
and  may  be  given  as  a  tonic  in  a  dose  of  gr.  v;  as  a  cholagogue 
cathartic,  5j  to3ij  is  required.  The  solution  is  not  disturbed  by 
tincture  of  nutgall,  but  affords  with  caustic  alkalies  a  white  pre- 
cipitate, which  soon  becomes  brown  by  exposure  to  the  air.  Hydro- 
sulphate  of  ammonium  throws  down  a  flesh-colored  precipitate,  and 
ferrocyanide  of  potassium,  a  white  one. 
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Carbonate  of  Manganese.    MnCOj  +  Aq  -» 183. 

This  18  made  by  precipitating  sulphate  with  a  carbonated  alkali, 
or  directly  from  the  native  black  oxide,  as  follows: — 

Take  of  black  oxide  of  manganese  ftg,  in  powder,  put  it  in  a 
porcelain  dish  on  a  sand-bath  or  other  source  of  heat;  pour  on  it 
muriatic  acid  Oij,and  stir  well.  Chlorine  is  evolved,  which  make« 
it  necessary  to  operate  in  the  open  air  or  under  a  chimney.  Muri- 
atic acid  should  be  added  until  it  is  nearly  dissolved.  To  get  rid 
of  free  muriatic  acid  and  sesquichloride  of  iron,  add  carbonate  of 
sodium,  boiling,  after  each  addition,  as  long  as  the  carbonate  pre- 
cipitated is  contaminated  with  iron,  or  until  a  portion  of  the  solu- 
tion tested  with  yellow  prussiate  of  potassium  does  not  produce  a 
blue  color.  The  solution  of  chloriae  of  manganese,  being  now 
separated  from  the  oxide  of  iron  by  filtration,  will  furnish,  on  the 
addition  of  an  excess  of  carbonate  of  sodium,  a  bulky  white  preci- 
pitate, which,  being  washed  in  cold  boiled  water  and  dried,  con- 
stitutes carbonate  of  manganese. 

It  is  a  white  or  pale  rose-colored  powder,  insoluble  in  water,  and 
liable  to  pass  into  a  higher  state  of  oxidation;  it  may  be  given  ip 
powder,  dose,  gr.  v,  or  in  the  form  of  saccharine  powder,  or  made 
into  a  mass  with  honey. 

Manganesii  Acetas.    MnAc? 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  color- 
less or  rose-colored  prisms  are  obtained,  which  are  permanent  in  the 
air,  have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol, 
and  in  three  and  a  half  parts  of  water.  It  is  considered  one  of  the 
mildest  medicinal  salts  of  manganese,  and  is  given  in  a  dose  of  five 
grains. 

Manganesii  Lactas,     2MnL  +  lOAq. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid, 
and  evaporating;  it  crystallizes  in  four-sided  prisms  of  a  pale  rose- 
color,  is  efflorescent,  and  dissolves  in  twelve  parts  of  cold  water. 
It  has  been  used  together  with  lactate  of  iron  in  doses  of  one  grain, 
in  chlorosis. 

Phosphate  of  Manganese.    SMnHPO^  +  4Aq. 

This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  man- 
ganese four  parts,  and  phosphate  of  sodium  five  parts,  washing  the 
precipitated  phosphate  till  the  sulphate  of  sodium  is  completely 
removed,  and  drying  at  a  moderate  heat.  It  is  a  white,  nearly  in- 
soluble powder,  and  may  be  made  into  pills  or  lozenges,  and  given 
in  a  dose  of  from  one  to  five  grains. 


8TRUP    OF    MANOANESE.  237 


Syrup  of  Phosphate  of  Manganese 

Take  of  Sulphate  of  manganese  (in  crystals) 

Phosphate  of  sodium 

Muriatic  acid 

Water,  q.  s.  to  make 

Sugar,  q.  B.  to  make,  with  the  foregoing 


|iss,  gr.  xvij. 
5ii88  or  q.  s. 
fSiv. 
fSvii. 
f5xiiss. 


Dissolve  the  salts  separately,  each  in  half  a  pint  of  water,  and 
add  the  solution  of  phosphate  of  sodium  to  the  solution  of  sul- 
phate of  manganese,  as  Ions:  as  it  produces  a  precipitate,  which 
wash  with  cold  water,  and  dissolve  by  means  of  the  muriatic  acid ; 
dilate  till  it  measures  seven  fluidounces,  then  add  ten  troyounces 
of  sugar,  or  sufficient  to  make  up  the  bulk  of  twelve  and  a  half 
fluidounces.     Each  f  5j  contains  five  grains  of  the  salt. 

The  following  liave  also  been  occasionally  supplied  for  physi- 
ciaua'  prescriptions. 

Syrup  of  Hypophosphite  of  Mariganese. 

Take  of  Sulphate  of  manganese 240  grains. 

Hyposulphite  of  calcium 160      *' 

AVater Sufficient. 

Sugar Ibij. 

Orange-flower  water f^ss. 

Dissolve  the  hypoj»hosphite  and  sulphate  in  separate  portions  of 
water  and  mix ;  then  wash  the  precipitate,  evaporate  the  filtrate  to 
one  pint,  dissolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the 
orange-flower  water.  Dose,  a  tablespoonful,  containing  2 J  grains 
of  hypophosphite  of  manganese. 

Syrup  of  Iodide  of  Manganese. 

Take  of  Sulphate  of  manganese ,^ij. 

Iodide  of  potassium |ij,  3iij. 

Sugar 3xij. 

Water, 

S}Tup,  of  each Sufficient. 

Dissolve  the  sulphate  and  iodide  each  in  fSiij  of  cold  water,  to 
which  f  3ij  of  syrup  have  been  added,  mix  them  in  a  glass-stop- 
pered bottle,  and,  after  the  crystals  of  sulphate  of  potassium  cease 
to  precipitate,  throw  the  solution  on  a  filter  of  fine  muslin,  and 
allow  it  to  pass  into  a  pint  bottle  containing  the  sugar;  add  suffi- 
cient water  to  the  filter  to  bring  up  the  measure  ot  the  resulting 
syrup  to  exactly  a  pint.  This  contains  about  3j  of  the  iodide  to 
each  f  Sj.    Dose,  "l  x,     {Procter's  Process.) 

Process  of  J.  Creuse. 

Take  of  Iodine 1  troyounce. 

Iron  tilings 360  grains. 

Peroxide  of  manganese,  washed    .    .  2  troyounces. 

Warm  water q.  s.  or  6  fluidounces. 

Sulphite  of  sodium 2  or  3  grains. 

Granulated  sugar 0  troyounces. 

Pour  the  water  and  the  iron  filings  into  a  glass  matrass ;  add  the 
17 
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iodine  in  the  usual  manner  for  making  iodide  of  iron ;  when  this 
is  completed  place  the  matrass  on  a  sand-  or  water-bath,  and  add 
the  peroxide  of  manganese  by  small  portions,  as  long  as  a  new 
addition  causes  the  liquid  to  assume  a  deep-red  color,  becoming 
light  brown  by  agitation,  and  bring  slowly  to  ebullition.  The 
liquid  is  then  of  a  light-brown  color,  due  to  some  free  iodine,  but 
contains  no  trace  of  iron,  as  may  be  ascertained  by  means  of  tinct. 
of  nutgalls.  Dissolve  the  sulpliite  of  soda  in  a  drachm  of  water, 
add  it  drop  by  drop  to  the  liquid  till  it  is  dissolved,  filter,  wash 
the  precipitate  well,  evaporate  to  five  fiuidounces,  and  dissolve  in 
it  the  sugar,  so  as  to  obtain  ten  fiuidounces  of  syrup. 

The  syrup  of  iodide  of  manganese  thus  obtained  is  almost  free 
from  color,  presenting  only  the  characteristic  light  rosy  tint  of 
manganese  salts.  Its  taste  is  saline  and  not  unpleasant.  The 
strength  of  it  is  the  same  as  that  of  the  officinal  syrup  of  iodide  of 
iron,  that  is,  about  7.33  grains  of  the  salt  to  the  fluidrachm. 

The  following  equation  may  explain  the  chemical  reaction: 
3Mn02  -f  4Fe  +  31  =  3MnT  -f  2Fe203.  But  it  is  in  reality  more 
complicated  than  that.  When  peroxide  of  manganese  is  added  to 
iodide  of  iron,  some  iodide  of  manganese  is  formed,  some  iodine  set 
free,  and  some  sesquioxide  of  iron  formed,  as  this  equation  shows: 
4FeI  -f  SUnO^  «  3MnI  4-  2Fefi,  +  I.  The  liberated  iodine  com- 
bines then  with  the  excess  of  metallic  iron,  forming  more  iodide 
of  iron,  which  is  again  decomposed  in  the  same  manner  by  the  per- 
oxide of  manganese,  and  so  on  ad  infinitum.  This  also  explains  the 
presence  to  the  end  of  a  slight  quantity  of  free  iodine ;  this  quan- 
tity, however,  is  small,  as  it  requires  hardly  a  grain  of  the  sulphite 
to  discolor  it.     {Jlie  Pliysician  and  Pharmacist^  Feb.  1872.) 

Si/pup  of  Iodide  of  Iron  and  Manganese.    (Procter.) 

This  preparation  nearly  represents  the  officinal  solution  of  iodide 
of  iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses; 

Take  of  Iodide  of  potassium 1000  grains. 

Protosulphate  of  iron 630  grains. 

Protosulpbatc  of  manganese 210  grains. 

Iron  tilings  (free  from  rust) 100  grains. 

White  sugar  fin  coarse  powder) 4800  grains. 

Distilled  and  ooiled  water q.  8. 

Triturate  tlie  sulphates  and  the  iodide  separately  to  powder,  mix 
them  with  the  iron  tilings,  add  half  a  fluidounce  of  distilled  water, 
and  triturate  to  a  uniform  paste.  After  standing  a  few  minutes, 
again  add  half  a  fluidounce  of  distilled  water,  triturate,  and  allow 
it  to  rest  fifteen  minutes.  A  third  addition  of  water  should  now 
be  made  and  mixed.  The  sugar  should  then  be  introduced  into  a 
bottle  capable  of  holding  a  little  more  than  twelve  fiuidounces,  and 
a  small  funnel,  prej^ared  with  a  moistened  filter,  inserted  into  its 
mouth.  The  magma  of  salts  should  then  be  carefully  removed 
from  the  mortar  to  the  filter,  and  when  the  dense  solution  has 
drained  through,  distilled  or  boiled  water  should  be  carefully 
poured  on  in  small  portions,  until  the  solution  of  the  iodides  is 


i; 
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displaced  and  washed  from  the  magma  of  crystals  of  sulphate  of 
K)tasdium.  Finally,  finish  the  measure  of  twelve  ounces  by  adding 
Mailed  water,  and  agitate  the  bottle  until  the  sugar  is  dissolveih 
The  solution  of  the  sugar  may  be  facilitated,  when  desirable,  by 
standing  the  bottle  in  warm  water  for  a  time,  and  then  agitating. 

Each  fluidounce  of  this  syrup  contains  fifty  grains  of  tlie  mixed 
anhydrous  iodides  in  the  proportion  of  three  parts  of  iodide  of  iron 
to  one  \WLrt  of  iodide  of  manganese,  and  the  dose  is  from  ten  drops 
to  half  a  fiuidrachm. 

For  jia|X)rs  on  the  preparations  of  mansjanese  and  iron,  including 
effervescing  i»owders,  lozenges,  pills,  chocolate,  and  syruj),  see 
American  Journal  of  Phannacy^  vol.  xxv.  p.  174;  also  vol.  xxii.  p. 
297. 

Potassii  Permanganas,     K,Mn.^Oy.     {Permanganate  of  Potassium. 

Chameleon  Mineral.) 

This  salt,  which  is  sometimes  called  hypermanganate  of  potassium^ 
may  l)e  made  by  mixing  equal  parts  of  very  finely-powdered  deut- 
oxide  of  manganese  and  chlorate  of  potassium,  with  nither  more 
than  an  e([ual  part  of  caustic  potassa,  dissolving  in  a  little  water, 
evaporating  to  dryness,  and  exposing  to  a  temperature  just  short 
of  redness.  The  mass,  on  treatment  with  hot  water,  yields  a 
deep  pi^rple  solution  of  this  salt,  which  on  evaporation  crystallizes, 
or,  if  evaporated  to  dryness,  the  salt  is  obtained  as  a  dark-green 
powder.     The  crystals  are  purple,  and  dissolve  in  16  parts  of  water. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  in  dia- 
l>etes,  dose  three  grains  three  times  a  day,  gradually  increased,  and 
externally  as  a  caustic  and  ''  deodorizer"  in  treating  foul  ulcers. 
It  is  applied  in  powder,  dusted  on  to  the  part,  or  in  solution,  from 
one  to  ten  grains  to  the  ounce.  For  the  remarkable  relations  of 
this  salt  to  ozone,  and  its  uses  as  a  deodorizer,  see  page  131. 

Chloride  of  Manganese.     MnCl,  -f  211^^0= 162. 

The  residuary  liquid  obtained  in  preparing  chlorine,  by  dissolv- 
ing binoxide  of  manganese  in  hvdrochloric  acid,  consists  of  chloride 
of  manganese  contaminated  with  sesquichloride  of  iron ;  to  free  it 
of  this  it  should  be  boiled  to  expel  the  excess  of  the  acid,  and  then 
boiled  with  a  magma  of  carbonate  of  manganese,  which  precipitates 
the  whole  of  the  iroii  salt. 

It  crystallizes  in  thick  tables  of  a  rose  color,  soluble  in  water  and 
alcohol;  its  medical  properties  are  little  known,  but  probably  bear 
relation  to  those  of  the  sulphate,  similar  to  that  of  the  correspond- 
ing salts  of  iron.    Its  dose  is  five  grains. 
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CHAPTER  VII. 

PREPARATIONS  OF  COPPER,  ZINC,  NICKEL,  AND  CADMIUM. 

Cuprum.    Cu =63.4.    (Copper.) 

The  properties  of  metallic  copper  are  generally  familiar ;  it  is 
found  native  in  large  masses  near  the  shores  of  Lake  Superior, 
whence  the  United  States  are  chiefly  supplied.  It  furnishes,  by 
oxidation  and  combination  with  acids,  some  important  medicines, 
which  are  also,  in  excessive  doses,  corrosive  poisons.  The  best 
antidote  is  white  of  egg,  milk,  or  other  bland  liquid;  magnesia 
will  aid  in  the  case  of  sulphate,  by  decomposing  that  salt.  Oopper 
is  apt  to  contaminate  stewed  fruit,  from  the  use  of  copper  vessels 
in  their  preparation;  it  may  be  detected  by  immersing  a  clean 
spatula  in  the  suspected  liquid,  which  deposits  a  film  of  metallic 
copper. 

jReactions. — The  presence  of  copper  is  also  detected  by  the  follow- 
ing reactions  of  the  solutions  of  its  oxide. 

rotassa  causes  a  blue  precipitate,  and  its  carbonate  a  pale  green, 
soluble  in  an  excess  of  the  precipitant  in  the  presence  of  some 
organic  bodies.  If  grape  sugar  is  present  the  clear  solution  on 
boiling  precipitates  red  suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the 
precipitate  with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a 
black  or  deep  brown  precipitate,  soluble  in  NO,. 

Iodide  of  potassium  causes  a  white  precipitate  of  CUjI;  free  iodine 
is  liberated  at  the  same  time. 

Ferrocyanide  of  potassium  causes  a  brown-red  precipitate  soluble 
in  alkalies. 

Copper  Preparations. 

Cupri  sulphas,  CuSO^-f-  SH^O.     Blae  Titriol.    Dosb,  tonic,  \  gr.,  emet  gr.  t. 
Cupri  carbonaa,  CuCOj-f- CuO.HO.     Pale  green  color.     Dosis,  gr.  T. 
Cupri  oxidum,  CuO.    black  color.     Doss,  ^  to  1  gr. 

Cupri  nitras,  Cu'iNO,  +  311,0.     Blue  deliquescent  crystals.     Dobb,  )-  to  ^  gr. 
Cupri  chloridum,  CuCl  -)-  2H,0.     Green  soluble  needles.     Dosi,  iV  ^^  i  S^* 
Cuprum  ammoniatum,  CuSO^-j"  H20,2NH^.    Blue  amorphous  moist  powder,  or  pris- 
matic crystals. 

Cupri  subacetas,  Co,02Ac  -\-  6H,0.   Verdigris ;  amorphous  green  masses.   Externally 

Cupri  acetas,  Cu2Ac.     *<  Distilled  verdigris"  crystals.     Neutral  acetate. 
Cuprum  aluminatum.     Lapis  divinus. 

Cupri  Sulphas.   CuSO.+SHp- 124.4.   {Blue  Vitriol.   Blue  Stone.) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st.  By  evapo- 
rating the  waters  which  flow  through  copper  mines^  and  which 
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hold  it  in  Bolation.  2d.  Roasting  copper  pyrites,  lixiviating^  the 
residuum  to  dissolve  the  sulphate,  and  evaporating  so  as  to  obtain 
crystals.  The  S  of  the  pyrites  abstracts  0  from  the  air,  and  becomes 
SO^,  and  the  Cu  uniting  forms  sulphate  of  copper.  3d.  Another 
mode  is  to  sprinkle  plates  of  copper  with  sulphur,  which  are  next 
Iieated  to  redness  and  plunged  into  water;  the  sheets  are  entirely 
corroded;  a  sulphuret  is  formed,  which,  by  the  action  of  heat  and 
air,  gradually  passes  into  a  sulphate;  this  is  dissolved  in  water,  and 
crystals  obtained  by  evaporation.  4th.  By  dissolving  the  scales, 
obtained  in  the  process  of  annealing  sheet  copper,  in  diluted  sul- 
phuric acid,  evaporating,  and  crystallizing.  The  salt  is  in  large, 
rhombic,  blue  crystals,  with  a  styptic  metallic  taste;  it  contams 
five  equivalents  of  water.  It  effloresces  slightly  in  dry  air;  soluble 
in  water,  precipitated  by  ammonia,  but  redissolved  in  an  excess, 
forming  a  rich  blue  solution.  The  impurities  contained  in  it,  when 
in  crvstals,  seldom  aflFect  its  value  as  a  medicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (dose  gr. 
J  to  gr.  J),  and  as  a  prompt  and  powerful  emetic  in  five-grain  doses; 
as  an  injection  in  gonorrhoea,  etc.,  it  is  dissolved  in  water  in  the  pro- 
portion of  2  to  8  grains  to  f.sj.  A  crystal,  polished  by  trituration 
on  a  damp  cloth,  is  applied  as  an  astringent  to  inflamed  or  gran- 
ulated eyelids,  and  to  the  troublesome  ulceration  of  the  mouth 
which  is  so  common.  This  method  of  modifying  the  shape  and 
surface'of  this  crystal  is  quite  prefemble  to  scraping  it  with  a  knife. 
The  crystals,  deprived  of  their  water  of  crystallization  by  drying, 
are  used  to  detect  water  in  alcoholic  solutions;  the  slightest  trace 
of  water  giving  a  blue  color  to  the  cupreous  powder. 

Tests. — If  sulphate  of  copper  contains  iron,  its  precipitate  with 
ammonia  leaves  a  brown  residue  on  being  dissolved  in  an  excess  of 
the  precipitant. 

Zinc  is  detected  by  the  white  precipitate  produced  by  sulphuretted 
hydrogen  in  a  solution  previously  precipitated  by  potassa. 

Cupri  Carbonas,     CuC03-f  CuO,IIO.     {Hydrated  Subcarbonate  of 

Copper,     Mineral  Green.)  • 

Sulphate  of  copper  is  precipitated  by  carbonate  of  sodium ;  the 
precipitate  is  a  pale  green  tasteless  powder,  which  is  to  be  washed 
and  dried  at  a  moderate  temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  one 
drachm  (?)  in  twenty-four  hours. 

It  is  wholly  soluble  in  nmriatic  acid;  the  solution  yields  no  pre- 
cipitate with  chloride  of  barium. 

Cupri  Oxidum.     CuO  =  79.4. 

If  the  carbonate  or  the  nitrate  of  copper  is  heated  to  redness, 
until  it  ceases  to  lose  weie:ht,  the  salt  is  converted  into  the  prot- 
oxide, which  is  of  a  fine  l>Iack  color. 

This  oxide,  which  is  also  much  employed  in  elementary  organic 
analysis,  has  been  recommended  in  preference  to  the  carbonate  in 
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doses  of  one-quarter  to  one  grain  three  or  four  times  a  day,  and  for 
indurated  glands,  in  ointments  containing  one  drachm  to  the 
ounce. 

It  is  wholly  soluble  in  dilute  muriatic  acid,  and  the  solution, 
after  precipitating  the  copper  by  sulphuretted  hydrogen,  and  filter- 
ing, leaves  no  residue  on  evaporation. 

Cupri  Nitras.    CU2NO3  -f  311,0  =  241.5. 

Nitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or 
carbonate,  in  nitric  acid,  and  evaporating  to  crystallization,  when 
it  crystallizes  in  deep  blue  prisms,  which  are  deliquescent  and  solu- 
ble in  alcohol.  Dissolved  in  mucilaginous  liquids  it  has  been  given 
in  doses  of  one-eighth  grain;  it  is  used  locally  as  an  injection  in 
gonorrhoea  and  similar  complaints.  In  substance  or  in  concentrated 
solution  it  has  been  employed  as  a  caustic  in  ulcerated  throat,  in 
syphilis,  etc.;  from  the  deliquescent  nature  of  the  salt,  care  is 
necessary  to  prevent  its  spreading. 

The  solution  yields  no  precipitate  with  nitrate  of  barium  (SOJ, 
nitrate  of  silver  (HCl),  sulphuric  or  muriatic  acids  (lead,  etc.). 

Cupri  Chloridum.    CuClj «  99. 

Muriatic  acid  dissolves  oxide  or  carbonate  of  copper;  the  solution 
by  evaporation  yields  green  needles,  which  are  easily  soluble  in 
alcohol  and  water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses 
commencing  with  j'g  grain. 

Cuprum  Ammoniatum.    CuSOj,HjO,2N'II^.    {Ammoniated  Copper. 

Ammonio-Sulphate  of  Copper.) 

Sulphate  of  copper,  half  a  troy  ounce,  and  carbonate  of  ammonium, 
six  drachms,  are  rubbed  together  in  a  glass  mortar  until  eftervescence 
ceases;  the- ammoniated  copper  is  wrapped  in  bibulous  paper,  and 
dried  with  a  gentle  heat.  When  thus  rubbed  together,  these  salts 
give  out  part  of  their  water  of  crystallization,  by  which  the  mix- 
ture becomes  moist,  and,  at  the  same  time,  a  portion  of  the  carbonic 
acid  of  the  sesquicarbonate  escapes,  producing  effervescence,  and 
the  compound  assumes  a  deep  azure  blue  color;  it  should  be  kept  in 
a  well-stopped  bottle. 

Its  composition,  as  thus  prepared,  may  be  stated  as  above,  with 
a  variable  excess  of  carbonate  of  ammonium.  A  salt  of  the  above 
composition  is  obtained  in  beautiful  blue  crystals  from  a  solution 
of  sulphate  of  copper,  precipitated  and  redissolved  by  ammonia;  if 
alcohol  is  poured  over  the  surface  and  set  aside  the  water  is  gradu- 
ally abstracted  by  the  alcohol  and  the  salt  crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves 
in  twice  its  weight  of  water  without  residue. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic. 
It  is  occasionally  prescribed  m  combination  with  assafoetida  in  pill. 
Dose,  J  gr.  repeated. 
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Oiipri  Subaceias.   {^rugo.   Impure  Subaceiate  of  Copper,    Verdigris,) 

Made  by  exposing  copper  plates  to  the  action  of  the  fermenting 
refuse  of  the  wine-press,  or  to  pyroligneous  acid,  when  this  salt 
forms  on  the  surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of 
very  minute  crystals,  of  variable  color,  with  a  peculiar  metallic 
odor,  and  styptic  metallic  taste;  it  is  resolved  by  water  into  a  solu- 
ble neutral  acetate,  and  insoluble  tris-acetate;  when  treated  with 
sulphuric  acid  it  gives  off  acetic  acid  fumes;  from  the  solution, 
ammonia  precipitates  the  oxide,  but  redissolves  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition 
and  shade  of  color.  The  light  green  appears  to  be  a  mixture  of 
various  basic  salts,  while  that  of  a  greenish-blue  color  has  the  com- 
position CUj02Ac  +  6IIjO  (Berzelius).  It  is  used  exclusively  in  the 
shape  of  ointment. 

V  erdigris  ouglit  to  be  nearly  soluble  in  dilute  acetic  acid,  and 
the  solution,  if  precipitated  by  anmionia,  must  be  wholly  taken  up 
by  the  excess  of  it. 

(Jxipri  Acetas.    Cu2Ac.     {Neutral  Acetate  of  Copper.) 

The  neutral  acetate  is  prepared  by  dissolving  the  above  in  dilute 
acetic  acid  and  evaporating  to  crystallization.  It  is  met  with  in 
commerce  under  the  name  of  distilled  verdigris^  and  occurs  in  dark 
green  crystals,  soluble  in  5  parts  of  boiling  water.  Rademacher 
uses  a  tincture  of  this  salt  prepared  by  double  decomposition  from 
8  ounces  sulphate  of  copper,  and  3f  ounces  acetate  of  lead,  to  30 
ounces  (weight)  diluted  alcohol.     But  it  is  scarcely  ever  prescribed. 

Cuprum  Aluminatum.  {Lapis  Divinus.  Lapis  Ophthalmicus  St,  Yves) 

The  European  Pharmacopoeias  have  a  preparation  under  this  name 
and  sj'nonyms,  and  the  Prussian  Pharmacopoeia  directs  suli)hate  of 
copper,  nitrate  of  potassium,  and  alum,  of  each  two  ounces,  to  be 
fused  by  a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after 
mixing  in  one  drachm  powdered  camphor,  the  mass  is  j»oured  out 
upon  a  cold  slab  and  Icept  in  well-stoppered  bottles.     It  is  used 

terually,  frequently  in  solution  as  an  astringent  eye-wash. 


ZiNCUM.   Zn=65.    (Zinc) 

This  metal  occurs  in  nature  in  two  principal  forms:  as  a  snl- 
phuret,  blende^  and  as  a  carbonate  or  silicate,  calamine^  from  which 
the  metal  is  extracted,  by  distilling  them  with  carbonaceous  matters. 
The  purest  zinc  found  in  commerce  is  that  produced  in  Bethlehem, 
Pennsylvania,  from  the  native  ore,  found  in  great  abundance  in 
that  vicinitv. 

It  is  a  bluish-white  crystalline  metal,  soluble  in  dilute  hydro- 
chloric and  sulphuric  acids,  with  evolution  of  hydrogen,  also  in 
nitric  acid;  melted  and  drop].)ed  into  water,  it  constitutes  gran- 
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ulated  zinc.     It  is  used  in  pharmacy  for  the  preparation  of  the  sul- 
phate, acetate,  and  chloride,  which  are  officinal,  and  other  salts. 

From  its  salts,  oxide  of  zinc  is  precipitated  by  alkalies  and  their 
carbonates,  white,  soluble  in  an  excess  of  alkali.  Sulphuretted 
hydrogen,  from  neutral  or  alkaline  solutions,  white.  Sulphuret  of 
ammonium,  white;  the  last  two  are  insoluble  iu  alkalies,  soluble  in 
acids.     Ferrocyanide  of  potassium,  white,  insoluble  in  dilute  HCl. 

Preparations  of  Zinc. 

Calnm'ma.     Native,  impure  carbonate  of  zinc.     A  gray,  coarse  powder. 

Thitia,     A  product  of  Bmelting  lead  ores  contaioing  zinc.     Slate  colored. 

Zinci  Bulphnfi,  ZnSO^-f"  ^H^O.     Small,  white,  efflorescent  crystals.     Emetic,  gr.  x. 

Zinci  carbona.s  prsecipitata,  ZDC0j,2ZnH-0,  (?)  A  pure  white,  very  light  powder. 

Zioci  oxidum,  ZuO.     A  pure  white  powcfer,  not  efferresciog  with  acids. 

Zinci  acetas,  Zn2Ac-|-  2H2O.     Micaceous,  freely  soluble  crystals. 

Zinci  chloridum,  ZnCl,.     White,  translucent  plates  or  masses.     Very  deliqaeaoent. 

Zinci  eyanidum^  ZnCy,.     White  powder,  insoluble,  poisonous.     Gr.  |  to  j. 

Zinci  ferrocyanidum,  Zn-FeCyj. 

Zinci  iodidum,  Znl,.     White,  deliquescent,  caustic. 

Zinci  lactas,  Zn2L  -|-  6Hj0.     White,  styptic  crystals  or  plates. 

Zinci  phosphidum,  Zn^P^* 

Zinci  valerianas,  ZnVa.     White,  pearly  scales,  soluble  in  alcohol.     Doss,  gr.  J  to  ij. 

Galarnina.    {Calamine.     Native  Impure  Carbonate  of  Zinc,) 

This  mineral  is  found  abundantly  in  Germany,  England,  and  the 
United  States.  It  is,  however,  as  recently  procured,  very  impure, 
and  seldom  contains  a  considerable  proportion  of  carbonate  of  zinc. 
For  use,  it  must  be  brought  to  the  condition  of  an  impalpable 
powder,  when  it  constitutes  calamina  prceparata  (of  the  former 
Pharmacopoeias). 

It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  ap- 
pearance. It  should  be  almost  entirely  soluble  in  sulphuric  acid, 
and  the  precipitate  thrown  down  by  ammonia  and  potassa  should 
be  redissolved  by  these  reagents.  The  calcination  of  calamine 
drives  off  a  quantity  of  CO,  and  water,  so  that  little  remains  except 
oxide  of  zinc  and  earthy  impurities.  The  precipitated  carbonate 
or  oxide  of  zinc  may  be  substituted  with  advantage. 

It  is  only  used  externally  as  a  dusting  powder  and  exsiccant,  or 
in  the  form  of  cerate  as  a  mild  astringent. 

Tutia.     (Impure  Oxide  of  Zinc.     Tatty.) 

This  oxide  is  formed  during  the  smelting  of  lead  ores  containing 
zinc;  it  is,  as  I  have  seen  it,  usually  in  little  nodules,  like  those  of 
prepared  chalk,  of  a  bluish  or  slate  color.  It  is  said  to  be  much 
adulterated,  some  specimens  factitious,  and  is  very  properly  re- 
placed by  the  officinal  oxide  of  zinc. 

Zi7u;i  Sulphas.     ZnSO,  4-  7HjO=  287.     {Sulphate  of  Zinc.     White 

Vitriol.) 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporating, 
and  crystallizing.     Water  is  decomposed  in  the  presence  of  the  acid 
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and  metal,  hydrogen  is  liberated,  the  zinc  oxidized,  and  the  oxide 
formed  combines  with  the  sulphuric  acid. 

A  cheaper  process  lately  practised  in  the  U.  S.  A.  Laboratory 
consists  in  dissolving  zinc  white,  a  nearly  pure  oxide  of  zinc,  in 
dilute  sulphuric  acid  and  crystallizing. 

Usually  in  small,  four-sided  colorless  prisms  of  the  same  form  as 
sulphate  of  magnesia,  possessing  a  disagreeable,  metallic,  styptic 
taste,  soluble  in  2J  times  their  weight  of  water,  insoluble  in  alcohol, 
slightly  efflorescent,  precipitated,  and  again  redissolved  by  am- 
monia. When  heated,  it  dissolves  in  its  water  of  crystallization, 
and  by  prolonged  ignition,  the  acid  is  all  expelled,  and  oxide  of 
zinc  is  left.  Six  equivalents  of  water  are  expelled  at  212°  F.,  one 
equivalent  remaining  as  constitutional  water.  A  hydrate  contain- 
ing only  2  equivalents  of  water  is  precipitated  as  a  white  powder, 
when  a  concentrated  solution  of  sulphate  of  zinc  is  mixed  with 
sulphuric  acid.     (Kuhn.) 

Iron  is  detected  by  a  bluish  precipitate  with  ferrocyanuret  of 
potassium ;  copper  by  the  dark  precipitate  with  sulphuretted  hy- 
drogen; magnesia  by  the  residue  left  on  dissolving  it  in  caustic 
potassa. 

In  small  doses  this  salt  acts  as  an  astringent  and  tonic;  in  large 
doses,  as  a  quick,  direct  emetic ;  externally,  as  a  powerful  astringent. 
It  is  used  as  a  tonic  chiefly  in  diseases  aftecting  the  nervous  system, 
and  when  gradually  increased,  tolerance  soon  becomes  established; 
sometimes  it  is  given  as  an  astringent  in  chronic  passive  discharges. 
As  an  emetic,  it  is  used  when  the  rapid  emptying  of  the  stomach 
is  desired  without  the  production  of  much  depression,  as  in  narcotic 
poisoning.  Externally,  in  solutions  of  different  strengths,  it  is  em- 
ployed as  a  lotion  or  injection,  in  ophthalmia,  gleet,  etc. 

Dose,  gr.  ss  to  ij  in  pill.  As  an  emetic,  gr.  x.  The  strength  of 
a  solution  for  external  employment  may  be  from  gr.  j  to  x  to  fSj 
water. 

Zinci  Carbonas  Prcedpitata,     ZnCO„2ZnHjO,?    {Precipitated 

Carbonate  of  Zinc.) 

Solutions  of  carbonate  of  sodium  and  sulphate  of  zinc,  equal 
parts,  are  mixed  together;  and  double  decomposition  takes  place; 
sulphate  of  sodium  is  formed  in  solution,  and  carbonate  of  zinc  is 
precipitated  as  a  white  flocculent  powder,  resembling  magnesia;  it 
should  be  frequently  washed  till  the  washings  are  tasteless;  the 
powder  is  dried  by  a  gentle  beat.  It  must  be  wholly  soluble  in 
dilated  acids;  impurities  are  then  detected  as  with  oxide.  Chemists 
disagree  in  regard  to  its  composition;  that  stated  above  agrees  with 
some  of  the  beat  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal 
cerate,  it  is  much  used  as  a  dressing  for  burns. 

Zinci  Ozidum.     ZnO=:81.     {Oxide  of  Zinc.     Flowers  of  Zinc.) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low 
red  heat,  by  which  CO,  is  driven  off,  and  the  residue  is  the  oxide 
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of  zinc,  or  by  the  combustion  of  the  metal  in  a  stoneware  crucible, 
collecting  the  oxide  as  it  ascends,  or  a  hydrate  may  be  obtained 
by  precipitating  a  soluble  salt  with  a  caustic  alkali. 

In  the  solution  in  nitric  acid,  the  following  impurities  may  be 
detected: — 

Lead  or  copper,  by  a  black  precipitate  with  sulphuretted  hydro- 
gen; cadmium,  tin,  antimony,  or  arsenic  by  a  yellowish  precipitate 
by  the  same  reagent;  earthy  oxides,  by  the  white  precipitate  with 
carbonate  of  ammonium,  insoluble  in  an  excess  of  the  precipitant ; 
sulphuric  and  muriatic  acids,  by  barium  and  silver  salts;  iron,  by 
a  bluish  precipitate  with  ferrocyanide  of  potassium. 

It  is  a  white  or  yellowish-white  powder,  becoming  yellow  at  a 
high  heat,  and  recovering  its  whiteness  on  cooling,  without  odoror 
taste;  insoluble  in  water,  but  soluble  in  diluted  hydrochloric  and 
other  acids  without  effervescence,  and  in  ammonia  and  i.)Otas8a. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system  ;  also 
somewhat  astringent;  used  in  chorea,  epilepsy,  and  neuralgia. 
Locally,  it  is  slightly  astringent  and  desiccant,  and  constitutes  an 
excellent  application  to  excoriated  surfaces,  and  to  chapped  or 
cracked  nipples.     An  ointment  of  oxide  of  zinc  is  officinal. 

Zbici  Acetas.     Zn2 Ac  -h  ^Rf)^  219.     (Acetate  of  Zinc.) 

It  may  be  procured  in  either  of  the  following  ways :  1.  By  dis- 
solving oxide  of  zinc  in  acetic  acid,  and  crystallizing  the  saturated 
solution.  2.  By  double  decomposition  between  a  solution  of  sul- 
phate of  zinc  and  a  solution  of  acetate  of  lead.  3.  The  officinal 
process,  granulated  zinc  5ix,  is  added  to  a  solution  of  Sxij  of  acetate 
of  lead  in  water  Oiij,  and  agitated  occasionally  till  no  precipitate 
is  formed  on  the  addition  of  iodide  of  potassium.  The  familiar 
experiment  of  forming  the  "zinc,"  or  lead-tree,  leaves  this  salt  in 
solution.  In  concentrating  the  solution  to  one-fifth  its  bulk,  pre* 
viously  to  crystallizing,  a  little  of  the  acetic  acid  is  apt  to  be  dissi- 
pated, and  should  be  replaced  by  dropping  in  a  small  excess  of  the 
acid. 

Should  the  crystals  be  discolored  they  should  be  dissolved,  the 
solution  heated  to  ebullition,  and  successive  portions  of  freshly 
precipitated  carbonate  of  zinc  dropped  in  until  the  liquid  filters 
colorless;  it  may  then  be  acidulated  with  acetic  acid  and  again  set 
aside  to  crystallize. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome 
pearly  or  silky  hexagonal  crystals,  which  effloresce  in  a  dry  air. 
As  found  in  commerce,  it  is  sometimes  in  white  micaceous  scales; 
very  soluble  in  water,  moderately  soluble  in  alcohol,  and  has  an 
astringent  metallic  taste.  When  heated,  it  fuses  and  gives  out  an 
inflammable  vapor,  having  the  odor  of  acetic  acid ;  the  mineral 
acids  decompose  it  with  the  liberation  of  acetic  acid  vapors. 

It  is  used  as  a  topical  remedy,  in  the  form  of  collyrium,  in  oph- 
thalmia, and  as  an  injection  in  gonorrhoea,  gleet,  leucorrhoea,  etc. 
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Liquor  Zinci  Chloridum,    ZiiCl,=»136.    {Solution  of  Chloride  of  Zinc. 

Butter  of  Zinc.) 

Take  of  Zinc,  in  small  pieces,  six  troy  ounces. 
Nitric  acid  (sp.  gr.  1.42), 

Precipitated  carbonate  of  zinc,  each,  one  hundred  and  sixty  grains. 
Muriatic  acid. 
Water,  each,  a  sufficient  quantity. 

To  the  zinc,  in  a  glass  or  porcelain  vessel,  add  eradually  suffi- 
cient muriatic  acid  to  dissolve  it;  then  strain,  add  the  nitric  acid, 
and  evaporate  to  dryness.     Dissolve  the  dry  mass  in  water,  add  the 

J^recipitated  carbonate  of  zinc,  and  agitate  the  mixture  occasionally 
luring  twenty-four  hours,  then  filter  through  paper,  adding  enough 
distilled  water  through  the  filter  to  make  the  liquid  measure  a  pint. 
This  beautiful  preparation  is  well  prepared  by  the  above  process 
of  the  Pharmacopoeia.  The  chloride  of  zinc  being  first  formed  by 
the  action  of  the  muriatic  acid  on  the  metal,  the  next  step  is  to 
separate  the  iron  derived  from  the  muriatic  acid  and  from  the 
zinc ;  this  is  done  by  the  use  of  nitric  acid,  which  peroxidizes  the 
iron,  and,  on  evaporation  to  dryness,  dissolving,  treating:  with  pre- 
cipitated carbonate  of  zinc,  and  filtering,  the  peroxide  is  teft  behind. 

Zinci  Chloridum^  U.  S.  P. 
Take  of  Solution  of  chloride  of  zinc,  a  convenient  quantity. 

Evaporate  the  solution  to  dryness  in  an  evaporating  dish,  fuse 
the  dry  mass,  pour  the  liquid  on  a  flat  stone,  and  when  it  has  con- 
gealed break  the  mass  into  pieces,  and  keep  the  fragments  in  a  well- 
6top(»ed  bottle. 

A  white  deliquescent  salt,  wholly  soluble  in  water,  alcohol,  and 
ether.  Its  aqueous  solution  yields,  with  nitrate  of  silver,  a  white 
precipitate,  insoluble  in  nitric  acid.  It  forms  white  precipitates 
with  ferrocyanide  of  potassium  and  hydrosulphate  of  ammonium. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing 
the  heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion 
of  insoluble  subchloride  or  oxide;  on  the  other  hand,  care  nmst  be 
taken  to  free  it  entirely  of  water,  otherwise  it  will  not  harden  into 
polid  and  dry  masses.  The  proper  point  is  ascertained  by  dipping 
into  it  a  glass  rod,  on  which  it  should  thicken  into  a  hard,  dry  con- 
dition. The  mass,  in  its  fused  condition,  is  poured  on  to  a  dry 
marble  slab,  and,  when  nearly  cool,  is  broken  into  fragments, 
and  put  immediately  into  dry  salt-mouth  bottles,  usually  of  3j 
capacity. 

A  mixture  of  chloride,  with  a  sufficient  quantity  of  oxide  of 
zinc,  forms  a  good  filling  for  teeth,  becoming  very  hard  by  time. 

It  is  used  as  a  powerful  escharotic,  and  as  a  remedy  for  tooth- 
ache. In  solution,  it  is  an  antiseptic,  especially  adapted  to  dissect- 
ing-room purposes ;  it  is  convenient  to  employ  a  solution  of  zinc  in 
muriatic  acid,  without  either  purifying  or  concentrating  it. 

The  following  solution  is  a  good  antiseptic  for  this  purpose : — 
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Take  of  Zinc ft)  iv. 

Hydrochloric  acid ft)  iv  or  q.  b. 

Water 9  quarts. 

Dissolve,  avoiding  excess  of  acid.  The  solution  contains  about 
one  part  of  chloride  of  zinc  in  twelve. 

Zinci  Cyanidum.     ZnCy,  =  119.     {Cyanuret  of  Zinc,) 

Prepared  by  double  decomposition  between  solutions  of  cyanide 
of  potassium  and  sulphate  of  zinc,  or  by  conducting  gaseous  hy- 
drocyanic acid  into  a  solution  of  acetate  of  zinc.  The  latter  is  tqe 
better  process. 

It  is  a  brilliant  white  powder,  insoluble  in  wat^r,  soluble  in 
dilute  mineral  acids ;  it  is  tasteless  and  inodorous,  but,  when  tritu- 
rated, the  odor  of  prussic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyanic  acid  with  those  of 
zinc,  and  has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in 
doses  of  one-half  to  one  grain. 

It  is  wholly  soluble  in  muriatic  acid,  precipitated  white  by  car- 
bonate of  ammonium,  dissolved  again  in  an  excess;  and  in  this 
solution  no  precipitate  is  caused  by  phosphate  of  sodium  ;  a  white 
precipitate  by  sulphuret  of  hydrogen. 

Zinci  Ferrocyanidum.    {Ferrocyanuret  of  Zinc.     Zn  jFeCy^.) 

This  salt  has  sometimes  been  mistaken  for  the  cyanide  of  zinc, 
and  care  is  necessary  to  distinguish  them,  as  the  cyanide  is  poison- 
ous in  the  medicinal  doses  of  the  ferrocyanide.  This  is  prepared 
by  precipitating  sulphate  of  zinc  by  ferrocyanide  of  potassium. 

It  is  a  white  powder,  similar  in  appearance  to  the  former  but 
little  soluble  in  boiling  muriatic  acid.  It  has  been  used  in  similar 
complaints  in  doses  oi  two  grains  and  more. 

It  may  be  considered  pure  if  it  is  of  a  purely  white  color,  and 
yields  nothing  to  cold  muriatic  acid. 

Zinci  lodidum.     Znl^sa  319. 

Two  parts  iodine,  one  part  zinc,  and  four  parts  water,*  are  digested 
until  the  color  of  iodine  has  disappeared ;  after  filtration,  it  is 
evaporated  until,  when  poured  upon  a  cold  slab,  it  hardens ;  a  little 
iodine  has  then  been  expelled. 

It  is  in  white,  very  deliquescent  pieces,  forming  a  turbid  solution 
with  water  and  alcohol.  It  should  be  wholly  soluble  in  carbonate 
of  ammonium. 

It  is  caustic  and  poisonous,  and  used  only  topically  in  aqueous 
solution,  or  in  ointments,  containing  gr.  xv  to  xxx  to  the  ounce. 

Zinci  Lactas.     Zn2L  +  611,0  ==  351.     {Lactate  of  Zinc.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic 
acid,  or  by  double  decomposition  between  hot  concentrated  solu- 
tions of  lactate  of  potassium  or  calcium  and  chloride  of  zinc 

It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a 
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sour  styptic  taste ;  they  require  58  parts  of  cold  water  for  solution, 
and  are  nearly  soluble  in  alcohol. 

It  is  used  in  epilepsy  in  doses  of  two  grains  three  times  a  day, 
gradually  increasing  the  dose. 

Zinci  Phosphidum.     7aV\^^  =  257. 

This  is  to  be  prej>ared,  according  to  Proust,  by  passing  a  mixture 
of  phosphide  of  hydrogen  and  nitrogen  through  a  porcelain  tube, 
heated  to  redness, containing  a  porcelain  tray  upon  which  is  placed 
metallic  zinc  The  nitrogen  is  obtained  by  heating  a  mixture  of 
chloride  of  ammonium  and  nitrate  of  potassium,  and  the  phos- 

fhide  of  hydrogen  from  phosphide  of  calcium  and  muriatic  acid, 
t  is  spongy  or  crystalline,  with  vitreous  fracture,  easily  pulveri- 
zable,  and  gives  oft*  phosphide  of  hydrogen  by  contact  with  acids. 
The  nitrogen  counteracts  the  inflammability  of  the  phosphide  of 
hydrogen  in  the  process. 

Zinci  Valcrianas.     ZnVa  =  166.    ( Valerianate  of  Zinc.) 

Prepared  by  decomposing  two  troyounces  and  seven  drachms  of 
sulphate  of  zinc  with  two  and  a  half  troyounces  of  valerianate  of 
sodium  in  solution  at  212°  F.  On  evaj)oration,  crystals  of  the 
valerianate  collect  on  the  surface,  and  are  skinmied  oft',  washed 
with  cold  water  to  separate  adhering  sulphate  of  sodium, and  dried; 
a  second  evaporation  secures  a  second  crop  of  crystals. 

The  salt  is  in  pearly  scales  with  a  faint  valerian  odor,  astringent 
metallic  taste;  soluble  in  160  parts  of  water,  and  in  60  of  alcohol 
of  sp.  gr.  .833.  Its  solutions  have  an  acid  reaction,  and  become 
tarbid  when  heated  and  clear  again  on  cooling.  "When  the  salt  is 
distilled  with  sulphuric  acid,  the  distillate  added  to  a  concentrated 
solution  of  acetate  of  copj)er  does  not  disturb  its  transparency. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  salt 
of  valerianic  acid,  being  adapted  to  a«variety  of  nervous  affections. 
DosB,  gr.  j  to  ij  in  pill,  repeated  at  intervals. 

Cadmium.    Cd  « 112. 

Oadmium  is  a  rare  metal  which  usually  accompanies  the  zinc 
ores;  it  was  discovered  in  1817  as  an  impurity  in  medicinal  prepa- 
rations of  zinc.  It  has  a  white  tin  color,  a  high  metallic  lustre,  is 
.very  malleable,  and  oxidizes  slowly  in  the  air;  its  specific  gravity 
18  8.6.  Its  salt6  are  isomorphous  with  the  corresponding  salts  of 
sine.     Its  compound  with  oxygen  is  oxide  of  cadmium,  CdO=  128. 

Tests  for  Oxide  of  Cadmium. — Sulphuretted  liydrogen  and  sul- 
pharet  of  ammonium  cause  a  bright  yellow  precipitate,  insoluble 
in  an  excess ;  ammonia  a  white  precipitate,  easily  soluble  in  excess; 
pQtassa  and  the  alkaline  carbonates  a  white  insoluble  precipitate ; 
rinc  precipitates  the  metal.  The  compounds  of  cadmium  when 
mixed  with  oxalate  of  potassium  and  exposed  to  the  inner  flame 
of  the  blowpipe,  produce  a  brownish-yellow  incrustation  without 
any  metallic  globules. 
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Preparations  of  Cadmium. 

Cadmii  eulphns,  CdSO^  +  ^Ha^'    Colorless  crystals,  soluble  in  water. 
Cadmii  iodidum^  Cdl,.    Soluble  in  alcohol  and  water. 

Sulphate  of  Cadmhm.    CdSO^+ 4H30= 280. 

The  metal  cadmium  is  dissolved  in  nitric  acid  diluted  with  an 
equal  bulk  of  water,  by  the  aid  of  heat;  carbonate  of  sodium  is  then 
added  (three  parts  to  two  of  the  NO^  used),  which  precipitates  the 
carbonate  of  cadmium;  this  is  washed  until  the  water  passes  taste- 
less, and  dissolved  in  sulphuric  acid  diluted  with  water;  it  is  then 
evaporated  and  set  aside  to  crystallize. 

Sulphate  of  cadmium  is  in  colorless,  prismatic  crystals,  efflorescent 
in  the  air,  and  very  soluble  in  water.  Its  solution,  even  when 
rendered  decidedly  acid,  yields,  on  the  addition  of  hydrosulphate 
of  ammonium,  a  yellow  precipitate,  insoluble  in  an  excess  of  the 
precipitant. 

It  is  used  almost  exclusively  in  nervous  and  inflammatory  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or 
two  of  rose-water,  or  in  ointments,  about  five  grains  to  a  drachm 
of  ointment ;  for  injections  to  the  ear,  somewhat  stronger. 

Iodide  of  Cadmium.     Cdljss  366. 

This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead, 
the  intense  yellow  color  of  \vhich  is  sometimes  objectionable,  as 
liable  to  discolor  the  skin.  It  is  prepared  by  dissolving  iodine  with 
granulated  cadmium  under  water,  and  evaporating  the  solution, 
wlien  the  salt  crystallizes  in  colorless  six-sided  tabular  crystals, 
soluble  in  alcohol  and  water,  and  fusible  on  the  application  of  heat. 
It  is  extensively  used  in  photography. 

C.  L.  Heinitsh,  of  Lancaster,  proposes  an  ointment  containing  9j 
of  the  salt  to  3j  of  lard,  perfumed  with  oil  of  neroli.  He  triturates 
the  iodide  WMth  20  drops  of  fether  till  in  fine  powder,  then  mixes 
with  the  lard. 

Nickel.    Ni=58. 

This  is  a  metal  obtained  from  an  ore  of  arsenic  found  in  "West- 
phalia. It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the 
distillation  of  arsenic,  and  when  purified  is  found  in  commerce  as  a 
white,  hard,  malleable  magnetic  metal,  capable  of  receiving  a  lustre 
rivalling  silver,  sp.  gr.  8.82;  it  is  not  oxidized  by  the  air,  and  is 
little  attacked  by  acids,  except  in  the  presence  of  nitric  acid,  which 
dissolves  it  freely ;  it  forms  two  oxides,  a  proto  and  sesquioxide, 
the  medicinal  sulphate  being  a  salt  of  the  protoxide;  the  protosalts 
are  all  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests:  Caustic  alkalies  giye 
a  pale  apple-green  precipitate,  insoluble  in  excess,  but  soluble  in 
solution  of  carbonate  of  ammonium,  yielding  a  greenish- blue  liquid. 
Ammonia  gives  a  similar  precipitate,  soluble  in  excess,  and  yielding 
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a  (loop  parplish-bluo  solution.  Ferrocyanide  of  potassium  gives  a 
greenish-white  precipitale.  Sulphuretted  hydrogen  occasions  no 
chantje  in  solutions  of  nickel  containing  free  mineral  acids,  but  in 
alkaline  solutions  gives  a  black  precipitate. 

Niccdi  Sulphas.    {Sulphate  of  Nickel.    NiSO, + 7H,0=  280.) 

This  salt  is  formed  by  dissolving  carbonate  or  oxide  of  nickel  in 
dilute  sul[>huric  acid,  and  gently  concentrating  by  evaporation  so 
that  crystals  may  form. 

It  is  in  emerald-green  prismatic  crj^stals,  efflorescent,  soluble  in  3 
parts  of  cold  water,  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste,  composition  Ni.SO^+TAq;  crystallized  at  a  higher 
temperature  it  contains  only  6Aq. 

This  salt  is  used  as  a  tonic.  Prof.  Simpson  employed  it  success- 
fully in  a  case  of  obstinate  periodic  headache.  The  dose  is  from  J 
gram  to  1  grain,  three  times  a  day,  given  in  the  form  of  pill  or 
simple  solution. 

Cobalt.    Co=60. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and 
the  crude  mineral,  sold  as  fly-stone  by  druggists,  appears  to  be  an 
ore  containing  cobalt  and  arsenic.  The  metal  itself  is  white,  brittle, 
strongly  magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute 
hydrochloric  and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  known  as  follows:  Solution  of 
ammonia  gives  a  blue  precipitate,  slightly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa  a  blue  precipitate,  turning 
to  violet  and  red  when  the  liquor  is  heated.  Sulphuretted  hydrogen 
produces  no  change  in  acid  solutions,  but  with  ammonia  gives  a 
black  precipitate.  Melted  with  borax  before  the  blowpipe,  it  gives 
a  bead  of  magnificent  blue  color. 

Protoxide  of  Cobalt.     CoO=  76. 

This  is  the  only  compound  used  in  medicine;  it  is  a  powder  of 
an  ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheuma- 
tism. It  is  formed  bv  precipitation  from  the  nitrate  or  chloride 
with  carbonate  of  soclium,  washing  and  igniting.  Its  chief  use  is 
in  forming  beautiful  blue  colors  in  glass,  enamels,  etc.  Its  dose  as 
an  emetic  is  10  grains,  as  an  alterative  much  less. 


272  ON    LEAD,  SILVER,  BISKUTH. 


CHAPTER    VIII. 

ON  LEAD,  SILVER,   BISMUTH. 

Plumbum.    Pb=207.    (Lead.) 

Metallic  lead  is  not  used  in  medicine,  nor  is  it  officinal  for  use 
in  preparing  any  of  its  salts.  It  is  abundantly  diffused  in  the  form 
of  galena,  a  native  sulphuret,  which  is  extensively  worked  in  this 
country  for  the  production  of  the  metal.  Exposed  for  a  long  time 
to  its  influence,  individuals  exhibit  symptoms  of  slow  poisoning, 
called  lead  colic.     In  over-doses  its  salts  are  poisons. 

Lead  is  a  soft  bluish-colored  metal,  very  nmlleablo  and  fusible; 
its  properties  are  familiar  to  most.  It  forms  five  oxides,  of  which 
the  one  most  important  in  a  pharmaceutical  point  of  view  is  the 
protoxide. 

The  lead  salts  show  the  following  reactions: — 

A  brown  or  black  precipitate  by  sulphuretted  hydrogen  and  sul- 
phuret  of  ammonium;  a  white  precipitate  by  muriatic  acid  and 
soluble  chlorides,  soluble  in  much  water;  a  yellow  precipitate  by 
iodide  of  potassium,  soluble  in  boiling  solutions  of  alkaline  chlo- 
rides and  iodides;  a  yellow  precipitate  by  chromate  of  potassium, 
scarcely  soluble  in  dilute  nitric  acid;  a  gniy  metallic  precipitate  by 
tin  and  zinc;  a  white  precipitate  by  ferrocyanuret  of  potassium. 

Preparations  op  Lead. 

Plambi  oxidum  (litharge),  PbO.     Yellow  or  reddish  flakes  or  powder. 

Emplastrum  plambi.     See  fixed  oils,  also  plasters. 

Plumbi  oxidum  ruhrum,  PbjO^.     Red  lead.     Bright  red  powder. 

Plambi  acetas,  Pb2Ac  +  8II3O.     Matted,  acicalar  crystals,  whitish  by  efflorescence. 

Liqaor  plumbi  subacetatis,  Pb,0Ac  in  Aq.    A  clear  heayy  liquid,  depositing  white  car- 
bonate. 
Liquor  plumbi  subaoet.  dilutus.     f5iij  Hq.  plumb,  subaoet.  to  Oj. 
Plumbi  carbonas  2(PbC0,)-|-  Pb2H()?     A  heavy,  white,  opaque  powder. 
Plumbi  ultras,  Pb'iNO,.     White  cr>'8t»Us,  soluble  in  water,  disinfectant. 
Plumbi  iodidum,  Pbl,.     A  bright  yellow  amorphous  powder,  used  in  ointment. 
Plumbi  ehloridum,  PbCl^.     Fiat  needle-shaped  crystals,  used  externally. 
Plumbi  tannas  (cataplasma  ad  decubitum). 

Plumbi  Oxidum  Semivitreum.     PbO  ■«  223.     {Semivitrified  Oxide  of 

Lead.     Litharge,) 

This,  which  is  a  common  variety  of  protoxide  of  lead  (PbO),  is 
generally  obtained  as  a  secondary  product  in  the  cupellation  of 
argentiferous  galenas,  when  the  oxide  becomes  fused  or  semivitri- 
fied, and  is  driven  off  in  hard  particles  of  a  scaly  texture.  English 
litharge  is  the  best. 
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It  19  in  the  form  of  small  red  or  orange-red  scales,  devoid  of  smell 
or  taste ;  soluble,  or  almost  entirely  so,  in  dilute  nitric  acid.  It  is 
occasionally  contaminated  with  iron  and  copper,  and  contains  a 
little  carbonic  acid.  If  carbonate  of  lead  is  present,  eflervescence 
takes  place  with  dilute  nitric  acid ;  this  solution  has  a  green  color 
if  copper,  and  a  yellow  or  brownish  color  if  iron  is  present. 

It  is  chiefly  used  for  its  eflect  on  fixed  oils,  with  which  it  com- 
bines, and  hence  occasions  paint,^o  which  it  is  added,  to  dry  and 
harden  rapidly.     {See  Emplastrum  Plumbi.) 

Plumbi  Oxidum  Subrum.     PbjO^—GSS.     {Bed  Lead.     Minium.) 

The  yellow  protoxide  of  lead,  which  is  commercially  known  by 
the  name  of  massicot,  and  which  differs  from  litharge  in  its  mode 
of  preparation  and  properties,  though  similar  in  composition,  is  in- 
troauced  into  a  reverberatory  furnace,  there  calcined  for  48  hours, 
heated  to  redness,  and  allowed  to  cool  slowly.  Or  the  hot  massicot 
is  cooled  by  being  sprinkled  with  water,  and  after  levigation  heated 
in  closed  tin  boxes  to  redness ;  the  slower  the  product  is  allowed  to 
cool,  the  finer  will  be  the  color. 

It  id  a  heavy  scaly  powder  of  a  bright  red  color,  which  appears 
yellow  when  rubbed  U|K)n  paper.  Before  the  blovvpij^e  upon  char- 
coal it  is  wholly  reduced  to  the  metallic  state ;  exposed  to  the  light 
it  is  blackened  somewhat,  by  being  partially  reduced. 

Its  chief  use  is  as  a  red  paint ;  it  enters  into  the  composition  of 
a  few  ancient  plasters.    {See  Emplastra.) 

Humbi  Accias.     Pb2Ac  +  3 Aq  =  325.     {Saccharum  Satumi. 

Sugar  of  Lead.) 

Made  by  dissolving  litharge  in  acetic  acid,  evaporating  the  solu- 
tion, and  crystallizing;  also  by  the  direct  action  of  vinegar  upon 
sheets  of  lejid  jmrtially  exposed  to  the  air,  so  as  to  become  oxidized, 
when,  the  oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained 
in  spongy  masses  coniposed  of  interlaced  acicular  crystals,  possess- 
ing an  acetic  odor  and  a  sweet  metallic  taste;  exposed  to  the  air  it 
effloresces  slightly,  is  soluble  in  twice  its  weight  of  cold  water,  and 
less  of  boiling  water,  communicating  a  turbidness  to  the  solution 
from  taking  up  CO,,  which  water  generally  holds ;  this  turbidness 
may  be  removed  by  the  addition  oi  a  little  acetic  acid  or  vinegar. 

it  is  precipitatea  as  a  white  carbonate  by  carbonate  of  sodium; 
a  yellow  iodide  by  iodide  of  potassium,  and  a  black  sulphuret  by 
sulphuretted  hydrogen.  It  is  also  incompatible  with  all  acids,  and 
with  numerous  soluble  salts.  If  sugar  of  lead  contains  iron,  fer- 
rocyanide  of  potassium  will  cause  a  bluish  precipitate ;  if  copper  is 
present,  the  precipitate  will  have  a  reddish  color. 

Sugar  of  lead  is  very  extensively  employed,  both  internally  and 
externally.  It  ranks  as  a  sedative  astringent,  checking  morbid  dis- 
charges, diminishing  the  natural  secretions,  and  is  capable  by 
various  combinations  of  filling  a  variety  of  indications  in  disease. 
One  of  the  chief  uses  of  this  salt  is  as  an  ingredient  in  preparations 
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for  the  hair  which  are  designed  to  produce  a  gradual  change  of 
color,  while  by  its  astringency,  it  promotes  the  healthy  and  in- 
creased growth  of  the  hair.  The  too  free  use  of  these  applications 
is  believed  to  have  produced  serious  cephalic  diseases.  Dose,  gr.  ss 
to  iij  in  pill,  care  being  taken  not  to  induce  its  poisonous  eftects. 
Externally,  it  is  used  in  solution  from  gr.  j  to  gr.  viij  to  fjj  as  a 
sedative,  astringent,  and  desiccant  to  inflamed  parts. 

Liquor  Plambi  Suhaeetatis^  TJ.  S.  P.   Pb^OAc  in  Aq  ==  491.   (Solution 
of  Diacetate  of  Lead.     Goulard's  Extract     Strong  Lead  Water.) 

Reduced. 

Take  of  Acetate  of  lead .?vxj     Jij. 

Semi  vitrified  oxide  of  lead,  in  fine  powder      .    Jixss    ^ixss. 
Distilled  water Oiv       Oss. 

Boil  them  together  in  a  glass  or  porcelain  vessel  for  half  an  hour, 
occasionally  adding  distilled  water  so  as  to  preserve  thfe  measure, 
and  filter  through  paper;  keep  the  solution  in  closely-stopped 
bottles.  By  the  action  of  litharge  on  acetate  of  lead,  an  additional 
equivalent  of  the  oxide  enters  into  the  composition  of  the  salt, 
forming  diacetate  which  remains  in  solution,  while  a  basic  acetate 
is  separated  on  the  filter. 

This  is  one  of  the  simple  preparations,  readily  prepared,  even  by 
the  country  practitioner.  The  litharge  should  be  in  very  fine 
powder  before  commencing  the  process,  and  care  should  be  taken, 
by  constant  stirring,  to  prevent  its  caking,  and  the  consequent 
fracture  of  the  vessel ;  an  evaporating  dish  will  be  found  convenient, 
and  in  filtering,  a  covered  funnel  will  be  useful;  the  filter  shbuld 
be  strengthened  by  a  small  filter  set  into  the  funnel  at  its  narrowest 
part,  in  which  the  plaited  filter  may  rest. 

Solution  of  subacetate  of  lead  is  a  clear  colorless  liquid,  sp.  gr. 
1.267,  with  an  alkaline  reaction,  and  sweet,  metallic  astringent 
taste;  agrees  with  the  acetate  in  most  of  its  properties,  except  that 
it  precipitates  arabin  and  numerous  coloring  matters  and  organic 

principles  not  precipitated  by  PbjAc.  It  is  remarkable  for  its  great 
aflinity  for  carbonic  acid,  which  occasions  a  precipitate  of  carbonate 
of  lead,  merely  on  exposure  to  the  air.  If  this  solution  should  be 
contaminated  with  copper,  this  metal  will  be  removed  by  im- 
mersing a  strip  of  bright  metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion  to  sprains, 
bruises,  etc.     {See  Ceratum,  and  Linimentum  Plumbi  Subacetatis.) 

Liquor  Plumbi  Subacetatis  JDilutus^  U.  S.  P.     {Lead  Water.) 

Take  of  Solution  of  subacetate  of  lead f^iij* 

Distilled  water Oj. 

Mix  them. 

The  water,  containing  carbonic  acid,  will  produce  a  precipitate  of 
carbonate  of  lead,  whicli  exposure  to  the  air  will  increase,  so  that 
the  preparation  is  liable  to  become  inert,  and  should  be  mixed 
when  required.  Lead-water  is  generally  regarded  as  a  very  weak 
preparation,  and  but  for  its  popular  employment  as  a  cooling  wash, 
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might  be  made  much  stronger,  as  may  be  readily  done  by  extem- 
poraneous prescription.  The  proportion  indicated  in  the  last  edi- 
tion of  the  Pharmacopoeia  is  f5iij  to  Oi;  previously  it  had  been 

fsy  to  oj. 

Lead-water  should  be  made  with  distilled  water  as  directed,  com- 
mon water  frequently  containing  carbonates  or  carbonic  acid,  which 
impart  a  cloudiness  as  above  mentioned ;  the  habit  of  rendering  the 
solution  clear  by  means  of  acetic  acid  is  improper,  as  the  chemical 
character  of  the  solution  is  changed. 

Plumbi  Carbonas.    2(PbC03)  +  Pb2H0  =.  775.    ( White  Lead.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively 
used  as  a  pigment,  is  obtained  by  two  methods:  1.  By  passing  a 
stream  of  CO,  through  a  solution  of  subacetate  of  lead.  The  CO3 
combines  with  the  excess  of  Pb,  and  precipitates  as  Pb,C03,  while 
a  neutral  acetate  of  lead  remains  in  solution;  this  is  boiled  with  a 
fresh  addition  of  PbO,  and  again  brought  to  the  condition  of  sub- 
acetate,  and  treated  as  before  with  COj.  This  plan  is  pursued  by 
the  French  and  Swiss  manufacturers.  2.  Our  own  manufacturers 
cast  the  lead  into  thin  sheets,  which  are  then  rolled  into  cylinders, 
five  or  six  inches  in  diameter,  and  seven  or  eight  high;  each  cylin- 
der is  placed  in  an  earthen  pot,  containing  Oss  vinegar,  the  lead 
being  supported  by  projecting  pieces  from  contact  with  the  vinegar. 
Strata  of  these  pots  are  arranged  in  sheds,  with  refuse  stable  mate- 
rials, which  are  giving  off  00^,  and  have  a  certain  elevation  of 
temperature  due  to  fermentation.  At  the  end  of  six  weeks,  the 
stacks  are  unpacked,  and  the  sheet  lead  is  found  almost  entirely 
converted  into  a  flaky,  white,  friable  substance,  which  is  the  white 
lead*  This  is  separated,  and  reduced  to  fine  powder.  Carbonate 
of  lead  is  a  heavy,  opaque  substance,  in  powder  or  friable  lumps, 
insoluble  in  water,  of  a  fine  white  color,  great  opacity,  inodorous, 
and  nearly  insipid.  The  analyses  of  Mulder  and  others,  of  different 
specimens  of  white  lead,  show  that  it  contains  various  proportions 
of  carbonate,  PbCO,,  and  hydrated  oxide,  Pb2H0,  so  that  its 
combining  proportion  is  not  uniformly  as  above. 

Carbonate  of  lead,  to  furnish  a  cheaper  paint,  is  often  mixed  with 
sulphate  of  barium,  calcium,  or  lead,  or  with  carbonate  of  calcium 
Q:halk) ;  the  last  impurity  will  remain  behind  when  the  article  is 
aissolved  in  caustic  potassa;  the  former  are  all  insoluble  in  diluted 
nitric  acid,  which  readily  dissolves  the  carbonate  of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts;  it  is 
employed  externally  as  a  dusting  powder  in  excoriations  of  chil- 
dren, and  as  an  astringent  and  sedative  dressing  to  ulcers  and  in- 
flamed surfaces.    (aS^^  IJnguentum  Plumbi  Carbonatis.) 

Plumbi  Mtras.    Pb2X03  =  331 .    {Nitrate  of  Lead.) 

Litharge  is  dissolved  in  nitric  acid,  by  the  aid  of  heat;  the  liquid 
filtered,  and  set  aside  to  crystallize;  the  Pb  unites  directlv  with 
the  NO4  to  form  the  nitrate,  which  is  an  anhydrous  salt,  in  beauti- 
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ful  white,  nearly  opaque,  octohedral  crystals,  permanent  in  the  air, 
of  a  sweet  astringent  taste,  soluble  in  water  and  alcohol. 

It  is  an  effectual  disinfectant,  decomposing  sulphuretted  hydro- 
gen, and  the  hydrosulphurets  contained  in  putrescent  animal  fluids. 

LedoyerCs  Disinfecting  Fluids  which  is  greatly  esteemed  abroad, 
is  a  solution  of  this  salt  in  water  3j  to  f 3j.  It  may  be  made  directly 
by  dissolving  carbonate  of  lead,  or  litharge,  in  diluted  nitric  acid, 
to  saturation,  and  will  be  found  extremely  useful  in  sick  chambers, 
where  the  alvine  discharges  are  fetid  and  infectious. 

Plumbi  Nitras  Fusa, — If  nitrate  of  lead  is  fused  at  a  tempera- 
ture not  high  enough  to  decompose  much  of  it,  it  may  be  moiilded 
like  lunar  caustic,  and  applied  in  a  similar  manner. 

Plumbi  lodidum,     Pbl2  =  461,     {Iodide  of  Lead.) 

Take  of  Nitrate  of  lead, 

Iodide  of  potassium,  each,  four  troyounces. 
Distilled  water,  a  sufficient  quantit3^ 

"With  the  aid  of  heat,  dissolve  the  nitrate  of  lead  in  Oiss,  and  the 
iodide  of  potassium  in  Oss  of  the  distilled  water,  and  mix  the 
solutions.  Allow  the  precipitate  formed  to  subside,  and  having 
poured  off  the  supernatant  liquid,  wash  it  with  distilled  water,  and 
dry  it  with  a  gentle  heat.  {if.  S,  P.) 

This  process  may  be  readily  accomplished  with  the  apparatus 
usually  pertaining  to  a  country  practitioner's  outfit;  in  fact,  it  is 
one  of  the  easiest  processes  of  the  Pharmacopoeia.  The  two  salts, 
dissolved  separately,  may  be  mixed  in  a  wide-mouth  bottle,  and 
the  precipitate  collected  in  a  plain  filter. 

Iodide  of  lead  is  a  bright  yellow,  heavy,  tasteless,  inodorous 
]X)wder,  which  dissolves  in  1235  parts  of  cold  and  194  parts  of  boil- 
ing water,  and  in  acetic  acid  and  alcohol.  A  hot  saturated  solution 
on  cooling  deposits  the  salt  in  brilliant  golden  scales.  It  fuses 
and  sublimes  yellow,  but  soon  gives  off  violet  vapors  from  decom- 
position. It  may  be  considered  pure  for  medicinal  use  if  two 
grains  of  it  dissolve  in  one  fluidounce  of  boiling  water,  and  sepa- 
rate on  cooling  in  brilliant  crystalline  powder. 

This  preparation  is  supposed  to  have  the  resolvent  properties  of 
iodine,  combined  with  those  peculiar  to  lead,  and  hence  it  is  used 
in  ointment  to  reduce  indolent  tumors,  scrofulous  and  syphilitic. 

Plumbi  Chloridum.    PbCl,-  278. 

Chloride  of  lead  is  obtained  by  precipitating  a  soluble  lead  salt, 
and  may  be  crystallized  from  its  hot  solution  in  anhydrous  flat 
needles,  soluble  in  135  parts  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some 
diseases,  especially  cancer ;  externally  as  fomentations  by  dissolving 
from  one-half  to  one  drachm  in  a  quart  of  water,  and  in  ointments 
containing  about  9j  or  Sss  to  the  ounce. 
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Plumbi  Tannas,    ( Tannate  of  Lead.) 

Under  the  name  of  cataplasma  ad  decubitum^  the  Prussian  Thar- 
macopaeia  prepares  tannate  of  lead  in  the  following  manner:  2  oz. 
oak  bark,  boiled  with  a  sufficient  quantity  of  water  down  to  eight 
oances,  is  mixed  with  two  ounces  of  solution  of  suhacetate  of  lead, 
the  precipitate  separated  by  filtration,  and  used  while  still  moist, 
mixed  with  two  drachms  of  alcohol. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid 
or  an  infusion  of  galls  by  acetate  of  lead.  The  precipitate  is  much 
darkened  during  washing  and  drying;  it  is  made  into  an  ointment 
by  mixing  one  drachm  of  it  with  an  ounce  of  lard  or  other 
QDctuous  ingredient. 

Argentum.     Ag  =  108.    (Silver,) 

This  well-known  metal  is  placed  in  the  list  of  the  Pharmacopoeia 
on  account  of  its  use  in  preparing  the  several  salts.  It  is  found 
most  abundantly  as  sulphuret  combined  with  copper,  lead,  and 
antimony;  the  argentiferous  galena,  already  referred  to  as  furnish- 
ing litharge,  is  the  most  abundant  source  of  silver. 

Its  physical  properties  are  sufficiently  familiar.  It  is  very  malle- 
able and  ductile;  its  hardness  is  between  that  of  copper  and  gold; 
sp.  pr.  10.475  to  10.500. 

Silver  is  freely  soluble  in  nitric  acid,  and  dissolves  in  sulphuric 
acid  by  the  aid  of  heat^  Its  surface  is  rapidly  tarnished  by  sul- 
phuretted hydrogen.  Its  nitric  acid  solution  should  be  nearly 
colorless,  and  when  treated  with  an  excess  of  chloride  of  sodium, 
should  give  a  white  precipitate  entirely  soluble  in  ammonia,  the 
liquor  filtered  from  the  precipitate  with  excess  of  HCl  should  not 
be  discolored  by  sulphuretted  hydrogen.  The  alkaline  carbonates, 
oxalates,  and  ferrocyanides  precipitate  solutionsof  silver  white,  the 
alkaline  arsenites  and  phosphates  yellow.  The  arseniates  red — the 
fixed  alkalies  brown — on  the  surface  of  metallic  copper  or  zinc  it 
is  thrown  down  as  pure  silver.  All  silver  salts  are  more  or  less 
blackened  by  the  influence  of  light,  hence  their  use  in  photography. 

Preparations  op  Silver. 

Argend  Ditras,  AgNO.  (orjstals).    Colorless;  soluble  in  water ;  staining  the  skio. 
Argent!  nitras  fosa.     lo  bticks  thickness  of  a  quill  ;  usually  wrapped  in  paper. 
Argenti  ozidom.  Ag^O.     An  olive-brown  insoluble  powder;  soluble  in  ammonia. 
Argent!  oyamdoro,  AgCy.     A  white,  odorless,  tasteless,  insoluble  powder. 
ArgenH  ckUmdum^  AgCl.     White,  curdy  precipitate,  changing  color. 
ArytnU  iodidum,  AgL     Pale  yellow,  less  soluble  in  ammonia. 

Argenii  Nitras.    AgNO,  =  170.    {Crystallized  Nitrate  of  Silver.) 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  evaporating 
the  solution,  and  crystallizing.  The  crystals  are  anhydrous  and 
colorless.  Its  purity  is  proven  by  precipitating  its  solution  in  dis- 
tilled water  with  muriatic  acid ;  tne  filtrate  on  evaporation  must 
leave  no  residue.    It  is  soluble  in  its  weight  of  water,  stains  the 
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skin  black,  and,  when  moistened  and  applied,  acts  as  a  caustic, 
which  is  its  chief  use.  The  crystallized  article  is  preferred  for 
solution,  beinff  less  liable  to  be  adulterated,  and  to  decompose  by 
the  action  of  light,  than  the  fused  and  wrapped  article.  Internally 
it  is  given  in  pill  with  a  tonic  extract,  preferably  extract  of  quassia, 
as  an  astringent  and  alterative  affecting  the  nervous  system.  When 
administered  a  long  time  it  is  liable  to  stain  the  whole  surface  of 
the  body  blue  or  lead  color.     Dose,  gr.  I  to  gr.  j. 

Argenti  Nitras  Fiisa.     AgNOj  =  170.     {Lunar  Caustic.) 

This  is  made  as  the  preceding,  except  that,  instead  of  crystallizing 
it,  the  evaporation  is  carried  turther,  and  after  becoming  dry  it  is 
fused,  and  when  it  runs  like  oil  is  poured  into  moulds.  It  is  thus 
obtained  in  sticks  of  suitable  sizes  for  application  as  a  caustic ;  it 
is,  however,  crystalline  in  structure,  and  very  brittle.  When  the 
sticks  have  cooled,  they  are  wrapped  tightly  in  paper,  in  which 
they  are  sold.  The  crystals  are  more  economical* to  the  purchaser 
from  having  less  paper  weighed  with  them.  The  heat  applied  in 
the  fusion,  and  the  contact  with  organic  matter,  reduce  a  portion 
to  the  metallic  condition,  so  that  it  has  a  gray  color,  and  is  not 
entirely  soluble.  The  fusible  nature  of  this  salt  enables  us  to  in- 
troduce it  readily  into  silver  catheters  and  other  surgical  instru- 
ments, and  also,  by  a  very  ready  expedient,  to  point  the  sticks  and 
alter  them  in  size,  thus: — 

Heat  a  half  dollar  held  in  a  pair  of  pincers  over  a  lamp,  and 
apply  to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an 
angle  as  to  give  the  requisite  sharpness ;  if  the  coin  is  hot  enough, 
the  caustic  will  fuse  at  the  point  and  take  the  shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the 
admixture  of  nitrate  of  potassium,  especially  with  the  fused  article; 
this  adulteration  may  be  detected  as  described  in  the  case  of  the 
crystallized  article,  or  by  passing  a  stream  of  sulphuretted  hydrogen 
into  its  solution  till  it  ceases  to  throw  down  sulphuret  of  silver, 
then  filtering  and  evaporating ;  there  should  be  no  residue.  If  17 
grains  of  the  nitrate  are  dissolved  in  water,  it  should  precipitate 
entirely  the  chlorine  of  6  grains  of  common  salt.  The  following 
is  an  elegant  method  of  testing  approximately  the  amount  of  silver 
in  a  specimen  of  nitrate  of  silver: — 

Into  a  good  velvet  bottle  cork  insert  a  handle,  which  may  be  of 
wire,  and  in  the  opposite  end  cut  a  small  cavity  sufficient  to  hold 
15  grains  of  the  nitrate,  which  is  to  be  weighed  and  pressed  securely 
in ;  now  apply  a  spirit-lamp  flame,  which  will  ignite  the  end  of  the 
cork  and  melt  the  nitrate.  The  fused  nitrate,  by  contact  with  the 
heated  carbon,  will  be  reduced,  suddenly  bursting  into  an  intense 
flame  of  a  peach-blossom  hue.  On  the  subsidence  of  the  flame  there 
will  be  found  a  mass  of  spongy  silver,  which,  when  washed  and 
dried,  should  weigh  about  9.6  grains,  thus:  AgNO3=170  and 
Act  =  108.     As  170  :  108  :  :  15  :  9.53. 

Chloride  of  silver  is  much  introduced  of  latter  years  for  the  pur- 
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pose  of  rendering  the  fused  nitrate  less  brittle.  This  admixture 
should  always  be  distinctly  announced  on  the  label.  It  renders  the 
Bait  only  partially  soluble  in  water,  and  opaque  white  instead  of 
translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of 
clothing  is  sometimes  very  inconvenient ;  it  may  generally  bo  re- 
moved Dy  a  little  cyanide  of  f)Otasfliuni,  or  by  moistening  the  part 
with  tincture  of  iodine  and  immediately  applying  ammonia,  and 
then  washing  it  oft*. 

So  numerous  are  the  incomf)atibles  of  nitrate  of  silver  that  it 
should  generally  be  prescribed  in  pill,  and  singly  excejit  with  some 
vegetable  excipient,  as  white  turjx^ntine.  It  generally  forms  a 
white  cloud,  with  the  purest  undistilled  water,  from  the  presence 
of  chlorides,  and  in  water  containing  organic  matter  after  a  time 
throws  down  a  brown  precipitate. 

Argenti  Chloridum.     AgCl=«  143.5. 

When  a  silver  salt  is  brought  in  contact  with  muriatic  acid,  or 
a  solution  of  a  chloride,  the  result  is  always  a  white  curdy  precipi- 
tate of  chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but 
dissolves  freely,  without  residue,  in  ammonia. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  dis- 
eases, in  doses  from  one  to  three  grains  several  times  a  day. 

Argenti  lodidum.     Agl=235. 

It  18  a  pale  yellow  precipitate,  caused  in  solution  of  silver  by 
bydriodic  acid  or  iodides ;  insoluble  in  nitric  acid,  and  nearly  in- 
soluble in  ammonia. 

It  has  been  used  in  similar  complaints  to  those  in  which  the 
chloride  is  prescribed,  when  the  modified  effect  of  an  iodide  is 
desired.     The  dose  is  one  or  two  grains. 

Argenti  Oxidum.     Ag^O=232.     {Protoxide  of  Silver.) 

Take  of  Nitrate  of  silver,  four  troy  ounces. 
Distilled  water,  lialf  a  pint. 
Solution  of  potassa,  a  pint  and  a  half,  or  sufficient. 

Dissolve  the  nitrate  of  silver  in  the  water,  and  add  the  solution 
of  [lotassa  as  lon^  as  it  produces  a  precipitate;  wash  this  rej>eate(lly 
with  water,  until  the  washings  are  nearly  tasteless.  Lastly,  dry 
the  precipitate,  and  keep  it  in  a  well-stopi)ed  bottle,  protected  from 
the  light    (U.S.  P.) 

This  is  an  olive-brown  powder,  nearly  insoluble  in  water,  but 
soluble  in  ammonia  and  in  acids.  It  may  be  considered  pure  if  it 
is  wholly  soluble  in  ammonia  and  in  nitric  acid,  and  if  the  latter 
solution,  when  treated  like  the  nitrate,  leaves  no  residue,  and  if  on 
being  precipitated  by  chloride  of  sodium  in  excess,  the  suiwrnatant 
liquid  is  not  discolored  by  11,8. 

It  is  used  insteifd  of  nitrate  of  silver  for  the  tonic  eftccts  of  the 
silver  saltd.    Dose,  gr.  ss  to  gr.  ij. 
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Argenti  Cyanidum.    AgCy=sl34.    {Cyanide  of  Silver.) 

The  salt  is  elsewhere  described  in  connection  with  its  use  in  pre- 
paring hydrocyanic  acid.  It  is  a  tasteless,  white  jx)wder,  insoluble 
in  water,  soluble  in  ammonia  and  in  cyanide  of  potassium;  and 
when  decomposed  by  muriatic  acid,  the  solution  must  not  contain 
any  fixed  matter.  When  heated,  it  yields  cyanogen  and  metallic 
silver. 

BisMUTHUM.    Bi = 21 0.    (Bismuth.) 

This  is  a  metal,  of  a  pinkish-white  color,  found  native ;  very 
brittle;  fuses  readily,  and  crystallizes;  soluble  in  diluted  nitric 
acid,  and  the  nitrate  is  precipitated  by  water.     It  is  chiefly  pre- 

Eared  in  Germany,  whence  it  is  exported;  it  generally  contains 
oth  arsenic  and  copper,  to  free  it  from  which  the  following  dry 
process  i%  recommended.  Heat  to  redness,  in  a  covered  crucible,  a 
mixture  of  oxide  or  subnitrate  of  bismuth,  with  half  its  weight  of 
charcoal,  or  mix  sixteen  ounces  of  the  metal,  powdered,  with  two 
ounces  of  carbonate  of  sodium,  and  two  drachms  of  sulphur;  mix, 
fuse  for  an  hour,  and  separate  the  metal  from  the  scoriae. 

Bismuth  is  used  in  the  composition  of  tyi>e  metal,  solder,  pewter, 
and  fusible  metals.  The  following  proportions  yield  useful  alloys, 
adapted  to  baths,  and  to  taking  impressions  of  plaster  casts,  etc. 
The  alloy  of  8  parts  bismuth,  5  lead,  3  tin,  melts  at  202°  F.  That 
composed  of  2  bismuth,  1  lead,  1  tin,  melts  at  200.75°  F. 

It  is  little  aftected  by  the  air;  burns  when  strongly  heated;  sp. 
gr.  9.8  to  9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate 
with  its  salts;  the  nitric  solution  is  not  precipitated  by  sulpnuric 
acid.  Chromate  of  potassium  gives  a  yellow  precipitate,  differing 
from  that  of  lead  by  being  soluble  in  NO,,  and  insoluble  in  KO. 
By  alkalies  a  white  precipitate  is  thrown  down,  insoluble  in  an 
excess;  by  carbonate  of  potassium,  white;  by  ferrocyanuret  of 
potassium,  white;  by  iodide  of  potassium,  brown;  by  iron,  zinc, 
copper,  cadmium,  tin,  and  lead,  in  the  metallic  state.  The  soluble 
salts  of  bismuth  are  remarkable  for  a  dazzling  white  precipitate, 
produced  on  throwing  their  solution  into  a  large  amount  of  water. 

Preparations  op  Bismuth. 

Bismathi  Bubnitras^BiONOj.HjO.    Insoluble  powder.      Doss,  gr.  t  to  ;;j. 
Bii^niutbi  Bubcarbonas,  Bi^OjCO,.     Insoluble  powder.     Doss,  gr.  t  to  3t<8. 
Bismuthi  valerianas.     Remeuy  in  neuralgia.  Does,  gr.  bs  to  gr.  ij. 

BUmuihi  tannaSf  Bi,TQn.     Insoluble  powder.  Dobb,  588. 

Liquor  bismuthi  et  ammonisB  citratiif  Pb.  Br. 

Bismuthi  Subnitras.     BiONOj+Aq—SOG. 

Take  of  Bismuth,  in  pieces,  two  troyounces. 
Nitric  acid, 

Carbonate  of  sodium,  eachj  ten  troyounces. 
Water  of  ammonia,  six  Huidounces. 
Distilled  water,  a  sufficient  quantity.  , 

Mix  four  troyounces  and  a  half  of  the  nitric  acid  with  four  fluid- 
<i»«iuce8  of  distilled  water,  in  a  capacious  glass  vessel,  and,  having 
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added  the  bismuth,  set  the  whole  aside  for  twenty-four  hours. 
Dilute  the  resulting  solution  with  ten  fluidounces  of  distilled 
water,  stir  it  thoroughly,  and,  at  the  end  of  twenty-four  hours, 
filter  through  paper. 

Dissolve  the  carl)onato  of  sodium  in  twenty  fluidounces  of  dis- 
tilled water  with  the  aid  of  heat,  and  filter  the  solution  through 
paper.  To  this,  when  cold,  slowly  add  the  solution  of  nitrate  of 
bismuth,  with  constant  stirring.  Transfer  the  whole  to  a  strainer, 
and,  after  the  precipitate  has  been  drained,  wash  it  with  distilled 
water  until  the  washings  pass  tasteless,  and  drain  again  as  com- 
pletely as  possible.  Then  place  the  moist  precipitate  in  a  capacious 
vessel,  gradually  add  the  remainder  of  the  nitric  acid  and  after- 
wards tour  fluidounces  of  distilled  water,  and  set  the  solution  aside. 
At  the  end  of  twenty-four  hours,  filter  through  pai^^r,  and  to  the 
filtered  liauid,  previously  diluted  with  four  pints  of  distiljed  water, 
slowly  add  the  water  of  ammonia,  with  constant  stirring.  Trans- 
fer the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  two  pints  of  distilled  water,  drain  it  again. 
Lastly,  dry  it  upon  bibulous  paper  with  a  gentle  heat,  and  rub  it 
into  powder. 

The  simple  formula  formerly  adopted  for  this  preparation  has 
been  so  greatly  modified  in  the  present  officinal  directions,  that  it 
is  deemed  proper  to  introduce  them,  as  above,  in  detail.  The  addi- 
tion of  diluted  nitric  acid  to  bismuth  results  in  the  oxidation  of 
the  metal  at  the  expense  of  the  acid,  giving  off  red  fumes;  the 
oxide  formed  dissolves  in  the  remainder  of  the  acid;  this  is  a  solu- 
tion of  ternitrate  of  oxide  (Bi,3N03).  Formerly  the  preparation 
was  finished  by  throwing  this  into  water,  by  which  four  equiva- 
lents were  resolved  into  three  of  basic,  generally  called  subnitrate 
(BiO^O,),  and  one  of  the  **  nine  nitrate,"  BiOjONOj,  the  latter  re- 
maining in  solution,  while  the  officinal  salt  went  down  as  a  heavy, 
white,  insoluble  powder.  The  modified  process  now  inserted  in 
the  Phannacopma  directs  the  precipitation  of  the  solution  of  the 
ternitrate  with  carbonate  of  sodium,  by  double  decomposition, 
yielding  nitrate  of  sodium  in  solution  and  insoluble  subcarbonate 
of  bismuth,  which,  by  washing,  is  obtained  pure;  and  is  then  dis- 
solved in  a  fresh  portion  of  nitric  acid;  in  this  way,  the  arsenic 
which  may  have  been  contained  in  the  first  solution  is  separated 
in  a  soluble  form  by  the  addition  of  the  carbonated  alkali  and  the 
8ul)6e<^uent  washing.  The  solutions  are  directed  to  be  diluted  till 
precipitation  commences,  and  exposed  for  twenty-four  hours,  bv 
which  the  remaining  arseniate  of  bismuth,  which  is  rather  insol- 
uble in  dilute  acid  solutions,  is  separated;  the  precipitate  is  then 
removed  bv  filtration,  and  the  subnitrate  obtained  by  the  addition 
of  distilled  water,  and  then  ammonia.  This  last  named  addition 
increases  the  precipitate  by  neutralizing  any  excess  of  nitric  acid, 
which  otherwise  holds  in  solution  much  of  the  bismuth. 

Subnitrate  of  bismuth  is  a  heavy,  white  powder,  of  a  somewhat 
satiny  appearance.'  It  has  a  faintly  acid  odor  and  taste,  and,  when 
moistened  on  litmus  paper,  a  decidedly  acid  reaction.    It  is  entirely 
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soluble,  without  effervescence,  in  nitric  acid,  and  the  solution  yields 
no  precipitate  with  dilute  sulphuric  acid.  Upon  being  heated  to 
redness  it  loses  twenty  per  cent,  of  its  weight.  When  mixed  witli 
dilute  sulphuric  acid  in  excess,  and  subjected  to  Mareh's  test,  it 
yields  no  arsenic,  or  merely  a  trace. 

Subnitrate  of  bismuth  is  a  sedative  and  antispasmodic  of  very 
useful  and  peculiar  properties;  its  chief  use  is  in  gastro-intestinal 
affections,  diarrhoea,  and  nausea.  The  dose  is  one  to  six  or  ten 
grains.  It  is  also  employed  as  a  cosmetic,  from  its  white  and  satiny 
apj)earance.  The  presence  of  arsenic,  in  the  commercial  varieties 
and  in  specimens  prepared  by  the  old  process,  is  believed  by  some 
physicians  to  have  a  ben  ring  upon  its  therajKJUtic  properties,  and 
perhaps  to  add  to  its  efficiency. 

Bismuthi  Subcarhonas.     BijOjCOj  =  512. 

Take  of  Bismuth,  in  pieces,  two  troyounces. 

!Nitrie  acid,  eight  trovouuces  and  a  half. 
Water  of  ammonia,  five  tluidounces. 
Garhonate  of  sodium,  ten  troyounces. 
Distilled  water,  a  sufficient  quantity. 

Mix  four  troyounces  and  a  half  of  the  nitric  acid  with  four  fluid- 
ounces  of  distilled  water  in  a  capacious  glass  vessel,  and,  having 
added  the  bismuth,  set  the  whole  aside  fov  twenty-four  hours. 
Dilute  the  resulting  solution  with  ten  fluidounces  of  distilled  water, 
stir  it  thoroughly,  and,  after  twenty-four  hours,  filter  through  paper. 
To  the  filtered  liquid,  previously  diluted  with  four  pints  of  distilled 
water,  slowly  add  the  water  of  ammonia,  with  constant  stirring. 
Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  two  pints  of  distilled  water  and  drain  it 
again.  Then  place  the  precipitate  in  a  proper  vessel,  add  the  re- 
mainder of  the  nitric  acid,  and  afterwards  four  fluidounces  of  dis- 
tilled water,  and  set  the  solution  aside.  At  the  end  of  twenty-four 
hours,  filter  through  paper. 

Dissolve  the  carbonate  of  sodium  in  twentv  fluidounces  of  dis- 
tilled  water,  with  the  aid  of  heat,  and  filter  the  solution  through 
paper.  To  this,  w^hen  cold,  slowly  add  the  solution  of  nitrate  of 
uismuth,  with  constant  stirring.  Transfer  the  whole  to  a  strainer, 
and,  after  the  precipitate  has  been  drained,  w^ash  it  with  distilled 
water  until  the  washings  pass  tasteless.  Lastly,  dry  it  on  bibulous 
paper  with  a  gentle  heat,  and  rub  it  into  powder.  {U.  S.  F,) 

The  elaborate  process  of  the  Fhannacopoeia  for  this  new  remedy 
has  been  transferred  entire  as  above,  so  as  to  furnish  the  pharma- 
cist, who  is  disposed  to  follow  it  through  its  several  steps,  a  pure 
preparation.  It  will  be  seen  that  the  first  part  of  the  process  is 
nearly  that  formerly  used  for  the  preparation  of  subnitrate  of  bis- 
muth with  the  addition  of  ammonia  in  the  first  precipitation;  this 
18  a  useful  addition  as  aiding  the  more  complete  separation  of  the 
Bubnitrate.  A  solution  of  this  freshly  precipitated  subnitrate,  in 
additional  nitric  acid,  by  the  aid  of  heat,  is  the  next  step  in  the 
prooeaa;  this  solution  of  nitrate  is  now  diluted  till  it  begms  to  be 
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milky,  and  then  set  aside  for  twenty-four  hours  (still  longer  is  to 
be  i>referred)  in  order  that  any  arsenic  present  may  be  precipitated 
as  arseniate  of  bismuth;  it  is  now  filtered  and  gradually  added  to 
a  solution  of  carbonate  of  sodium,  which,  by  double  decomposition, 
yields  nitrate  of  sodium  whicli  remains  in  solution,  and  subcar- 
bonate  of  bismuth  which  precipitates  as  a  white  insoluble  powder; 
by  washing  and  drying,  this  is  obtained  ready  for  use. 

Subcarbonate  of  bismuth  is  a  white  or  yellowish-white  powder, 
without  taste  or  smell,  insoluble  in  water,  but  soluble  with  etier- 
vescence  in  dilute  nitric  acid.  Upon  being  heated  to  redness,  it 
loses  nine  and  a  half  per  cent,  of  its  w^eight.  When  mixed  with 
dilute  sulphuric  acid  in  excess,  and  subjected  to  Marsh's  test,  it 
yields  no  ai'senic  or  merely  a  trace. 

The  carbonate  is  a  new  officinal  preparation  originally  introduced 
as  a  purer  and  more  uniform  salt  than  the  subnitrate,  more  soluble 
in  the  juices  of  the  stomach,  and  adding  to  the  peculiar  sedative 
and  absorbent  proi)erties  of  that  salt  a  decided  anlacid  projx3rty. 
The  dose  is  from  five  to  thirty  grains,  given  in  powder  or  pill. 

Blsmuthi  Valcrianas. 

Prepared  by  adding  gradually  an  aqueous  solution  of  ternitrato 
of  bismuth  (BiSXOj),  prepared  as  in  the  process  for  subnitrate  or 
carbonate,  to  valeriante  of  sodium ;  the  white  precipitate  is  washed 
with  water  containing  a  small  quantity  of  valerianic  acid,  and  dried 
by  a  very  gentle  heat. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 
remedy  for  neuralgic  atiections,  in  doses  of  from  one-half  to  two 
grains  three  or  four  times  a  day. 

Bismuthi  Tannas. 

Tannate  of  bismuth  is  prepared  by  first  precipitating  the  oxide 
of  bismuth  from  a  solution  of  44  parts  of  the  crystallized  nitrate  by 
an  excess  of  caustic  sf>da,  this  precipitate  is  collected  on  a  cloth  and 
carefully  washed,  it  is  then  triturated  in  a  mortar  with  29  parts  of 
pure  tannic  acid.  The  magma  is  then  diluted  with  water,  the 
whole  is  thrown  on  a  cloth,  washed,  and  then  dried  either  in  the 
ojien  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insoluble,  nearly  tasteless  powder,  which  has 
been  introduced  as  a  remedy  for  obstinate  diarrhoea.  The  dose 
mentioned  in  the  journals  is  30  grains. 

Liquor  Bismuthi  et  Ammonii  Citratis.    Ph.  Br.    (Solution  of  Citrate 

of  Bismuth  and  Ammonia.) 

Take  of  Purified  bismuth,  four  hundred  and  thirty  grains. 
Nitric  acid,  two  fluidounces  (imperial  measure). 
Citric  acid,  two  ounces  (avoirdupois). 
Solution  of  ammonia. 
Distilled  water,  of  each,  a  sufiicient  quantity. 

Mix  the  nitric  acid  with  a  sufficient  quantity  of  distilled  water, 
and  add  the  bismuth  in  successive  portions.     When  eftervescence 
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ha8  ceased,  apply,  for  ten  minutes,  a  heat  approaching  that  of 
ebullition,  and  decant  the  solution  from  any  insoluble  matter  that 
may  be  present.  Evaporate  the  solution  until  it  is  reduced  to 
two  fluidounces;  then  add  the  citric  acid  previously  dissolved  in 
four  fluidounces  of  distilled  water,  and  afterwards  the  solution  of 
ammonia  in  small  quantities  at  a  time,  until  the  precipitate  formed 
is  redissolved  and  the  solution  is  neutral  or  slightly  alkaline  to 
test  paper.  Dilute  with  distilled  water  to  the  volume  of  one  pint 
(imperial  measure). 

This  is  a  new  officinal  preparation  in  the  Ph.  Br.  made  after  the 
plan  of  Mr.Tichborne.  For  various  hints  on  the  process,  the  reader  is 
referred  to  American  Journal  of  Pharmacy^  January  1865,  January 
1866. 


CHAPTER   IX. 

ANTIMONY  AND  ARSENIC  PREPARATIONS. 

Antimony.    Sb=  122.* 

This  metal,  which  was  one  of  the  first  introduced  into  medicine, 
is  imported  from  France  under  the  name  of  MegtUus  of  Antimony ; 
it  is  a  brittle  metal,  usually  of  a  lamellated  texture,  of  a  bluish- 
white  color;  its  Latin  name,  Stibium^  as  abbreviated  Sb,  furnishes 
its  symbol.  It  forms  three  combinations  with  oxygen,  teroxide, 
SbjOg,  antimonious  acid,  Sb^O^,  and  antimonic  acid,  SbjO,.  Teroxide 
and  the  tersulphuret  enter  into  the  oflicinal  compounds. 

Tests  for  Antimony, — In  its  soluble  salts,  antimony  is  recognized 
by  the  following  tests: — 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in 
acid  solutions  an  omnge-colored  precipitate;  alkalies  and  their  car- 
bonates, a  white,  bulky  one;  zinc,  a  black  powder  of  the  metallic 
antimony;  zinc  and  sulphuric  acid  evolve  antimoniuretted  hydro- 
gen, SbH3,  which  burns  with  a  bluish-green  color;  on  a  porcelain 
cup,  held  in  the  fl^ame,  a  black  spot  of  very  little  lustre  is  deposited ; 
if  the  antimoniuretted  hydrogen  is  passed  through  a  tube,  the 
middle  of  which  is  heated  to  redness,  a  bright  metallic  mirror  is 
formed  in  the  cooler  part  of  the  tube;  this  mirror  will  disappear  if 
a  stream  of  dry  sulphuretted  hydrogen  is  passed  through  the  tube, 
while  the  metallic  mirror  is  heated,  and  sulphuret  of  antimony  of  a 
reddish  or  blackish  color  will  make  its  appearance;  this  disappears 
entirely  if  through  the  tube  be  passed  a  stream  of  dry  muriatic  acid 
gas,  by  which  chloride  of  antimony  is  carried  over  and  may  be 
condensed  in  water,  there  to  be  recognized  by  the  precipitates  with 
the  above  tests.     Before  the  blowpipe,  oxide  of  antimony,  when 

*  The  combining  number  formerly  given  for  ibis  metal,  129,  baa  been  reduced  by 
recent  authorities. 
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mixed  with  carbonate  of  sodium  and  cyanide  of  potassium,  yields 

S^obules,  and  a  white  pulverulent  and  crystalline  incrustation  of 
e  oxide. 

Antimonic  Acid. — Its  salts  are  insoluble  with  the  exception  of 
autimonate  of  potassium,  which  is  a  test  for  sodium  salts.  This 
autimoniate  may  be  recognized  by  yielding  precipitates  with  the 
soluble  salta  of  all  other  bases;  these  precipitates,  w^hen  mixed  with 
chloride  of  ammonium  and  heated,  are  decomposed  into  water, 
chloride  of  antimony,  chloride  of  the  metallic  base  and  ammonia; 
the  chloride  of  antimony  is  volatile.  For  the  quantitative  deter- 
mination of  antimonic  acid,  11.  Rose  uses  the  antiraoniate  of  sodium, 
and  calculates  from  the  remaining  chloride  of  sodium  the  equivalent 
quantity  of  antimonic  acid.  If  insoluble  antimoniates  are  boiled 
with  muriatic  acid,  with  the  addition  of  some  tartaric  acid,  ter- 
chloride  of  antimony  enters  into  solution,  there  to  be  recognized 
like  the  salts  of  oxide  of  antimony. 

Preparations  of  Antimony. 

Antimonii  siilphiiretiim,  Sb^S,.     Natire  black  sulpburet,  or  crude  antimony. 

Antimonii  BQlpburatum,  Sb^S,  4~  S^i^s*    Reddish-brown  powder. 

Antimonii  ozysulpboretum,  Sb^O,-}-  2Sb203.     Dnrk- brown  powder.     Kermes  mineral. 

Soda  €t  antimonii  aulphuretumf  8Na.S4-  ^b^Sj.     Colorless  crystals. 

Antimonii  qwnque  tulphuretum^  SbgS,.     Oniuge-colored  powder.    Golden  sulphur. 

CaicH  et  antimonii  sulphuretumy  SbjOj.Sb^S^.CaS.     Light-brown  powder. 

Antimonii  cMoridumy  SbCl,.     Colorless  or  yellowish  liquid  (butter  of  antimony). 

Antimonii  oxidnm,   SbjO,.     Antimonic  oxide,  antimonious  acid.     White,  inodorous 

powder. 
Potauii  anlimoniat,  E,Sb^O,,  -|-  H,0.     White,  insoluble  powder. 

Antimonii  et  potasii  tartras,  2KSbT  4-  ^lifi*     Translucent  crystals. 

Yinnm  antimonii.     Or.  ij  to  f^j  white  wine  =»  \  gr.  to  f3j. 

/Writ  antimonialit.     Variable  mixture  of  8h fi^Shfi^  with  Ca,2P04. 

Antimonii  Sulphuretum,    Sb^Sj^SiO.    {Black  Sulphuret  of 

Antimony,) 

This  drug  should  be  procured  in  powder  somewhat  purified  by 
fusion  and  levigated,  in  which  condition  it  is  kept  by  the  drug- 
gists; it  may  then  be  considered  as  tolerably  pure  Sb^S^j. 

It  should  be  soluble  in  boiling  muriatic  acid,  giving  off  sulphu- 
retted hydrogen,  terchloride  remaining  in  solution.  The  solution 
{rields  a  white  precipitate  when  added  to  water,  and  the  resulting 
iquid,  after  filtration,  affords  an  orange-red  precipitate  with  sul- 
{^firet  of  ammonium. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in 
small  quantities  with  pure  saltpetre,  and  testing  the  solution  with 
nitrate  of  silver;  antimoniate  of  silver  is  white,  the  arseniate  has 
a  reddish-brown  color. 

Antimonii  Sulphuratum^  XJ.  S.  P.  Sb^j+Sb  03+16Aq.  Antimonii 
Sulphuretum  Prcecipitatum^  U.  S.  r.  of  1850.  {Precipitated  Sul- 
phuret of  Antimony.     Sulphurated  Antimony.) 

This  officinal  salt  is  made  by  boiling  black  sulphuret  of  anti- 
mony, six  troyounces,  with  solution  of  potassa,  four  pints,  diluted 
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with  twelve  pints  of  water,  straining  it,  and,  while  yet  hot,  drop- 
ping into  it  diluted  8ul[)hnric  acid  as  long  as  it  produces  a  pre- 
cipitate, which,  being  washed  with  hot  water  and  dried,  and  rubbed 
into  a  tine  powder,  constitutes  the  officinal  precipitated  sulphuret. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sul- 
phuret, forming  sulphuret  of  potassium,  and  holds  in  solution  both 
tlie  undecomj^osed  tersulphuret  and  the  teroxide  liberated  by  the 
alkali.  On  the  addition  to  this  of  an  acid,  the  sulphuret  of  potas- 
sium being  decomposed,  and  the  excess  of  i>otassa  neutralized,  the 
mixed  tersulphuret  and  teroxide  are  thrown  down,  so  that  this 
powder  has  the  complex  composition  represented  in  the  syllabus. 
According  to  Liebig  it  is  amorphous  hydrated  tersulphuret  of  an- 
timony, which  loses  part  of  its  water  by  drying,  the  other  part  is 
only  given  off  by  exposure  to  a  temperature  of  480°. 

This  powder  is  of  a  color  varying  from  brownish-red  to  reddish- 
brown,  insoluble  in  water,  but  nearfy  soluble  in  solution  of  potassa, 
and  in  twelve  times  its  weight  of  muriatic  acid,  by  the  aid  of  heat ; 
this  solution,  when  added  to  water,  deposits  a  white  powder. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combi- 
nation with  calomel  and  guaiacum,  as  in  Plummer's  pills,  or  with 
extract  of  conium  or  hyoscyamus  in  the  treatment  of  chronic  rheu- 
matism. As  its  action  depends  very  much  upon  the  amount  of 
acid  in  the  stomach,  it  is  of  varying  activity.  Its  dose  is  from  gr. 
j  to  iij,  twice  a  day. 

Antimonii  Oxysulphureium^  U.  S.  P.     (Oxysidphuret  of  Antimony, 

Kermes  Mineral     Sb^Oj  +  2Sb^S,.) 

The  various  processes  heretofore  published  for  this  preparation 
are  now  superseded  by  the  introduction  into  the  U.  S,  Pharmaco- 
poeia of  1860  of  the  following  formula: — 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder,  a  troyounce. 
Carbonate  of  sodium,  twenty-three  troyounces. 
Water,  sixteen  pints. 

Dissolve  the  carbonate  of  sodium  in  the  water  previously  heated 
to  the  boiling  point,  and,  having  added  the  sulphuret  of  antimony, 
boil  for  an  hour.  Then  filter  rapidly  into  a  warm  earthen  vessel, 
cover  this  closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end 
of  twenty-four  hours,  decant  the  supernatant  liquid,  drain  the  pre- 
cipitate on  a  filter,  wash  it  with  boiled  water  previously  allowed  to 
become  cold,  and  dry  it  without  heat.  Lastly,  preserve  the  powder 
in  a  well-stopped  bottle,  protected  from  the  light.     (J7.  S.  P.) 

By  the  long  boiling  of  the  native  sulphuret  of  antimony  with 
carbonate  of  sodium,  the  sulphuret  is  partially  decomposed,  forming, 
as  in  the  foregoing  process,  sulphuret  of  potassium  and  teroxide  of 
antimony;  after  filtering  to  separate  the  undecomposed  sulphuret  of 
antimony,  the  solution  is  allowed  to  cool  slowly  and  then  precipi- 
tates the  kermes,  which  has  a  tolerably  uniform  composition,  con- 
taining, as  stated  above,  a  much  larger  proportion  of  the  teroxide 
than  the  sulphurated  antimony  which  is  precipitated  by  the  aid 
of  an  acid. 
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Oxysulphuret  of  antimony  is  a  purplish-brown,  tasteless  powder, 
soft  and  velvety  to  the  touch,  wholly  and  readily  soluble  in  muri- 
atic acid  with  evolution  of  hydrosulphuric  acid  gas,  and  partly 
soluble  in  a  hot  solution  of  potassa,  leaving  a  residue  soluble  in 
tartaric  acid. 

The  dose,  in  view  of  this  various  composition,  may  be  stated  at 
from  gr.  }  to  gr.  iij.  It  is  a  more  active  preparation  than  the  fore- 
going. 

Sodii  ei  Antimonii  Sulphuretum.    3XajS+ Sb,S,+ 18Aq.    {Antimonio- 

Sulphuret  of  Sodium.) 

Tliis  double  salt,  which  is  oflBcinal  in  the  Pharmacopoeias  of 
Slesvie-Holstein,  Saxony,  and  others,  is  remarkable  for  its  readiness 
to  crystallize  with  an  unvariable  composition,  and  for  its  use  in  the 
preparation  of  golden  sulphur.     It  was  discovered  by  Sehlippe. 

It  is  prepared  by  slaking  2  parts  of  burned  lime  in  an  iron  vessel, and 
dissolving  in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of  water ; 
the  clear  liquid  is  decomposed  by  6  parts  of  crystallized  carbonate 
of  sodium  ;  the  filtrate  boiled  with  2  parts  of  finely-powdered  black 
sulphuret  of  antimony,  evaponited,  a  little  caustic  soda  added,  and 
crystallized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  equal 
parts  of  anhydrous  sulphate  of  sodium,  sulphuret  of  antimony, 
and  a  quarter  j)art  of  charcoal,  and,  after  separating  the  metal  and 
powdering  the  mass,  boiling  it  in  water  and  crystallizing  as  above. 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in 
water,  insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies,  and 
metallic  salts.     It  contains  45.29  per  cent,  of  Sb^S,. 

Golden  Sidphuret  of  Antimony.    SbjS3=»404.    {Golden  Sidphur, 

Qidnque  Sulphuret  of  Antimony.) 

Antimonii  sulphuretum  aureum^  as  formerly  prepared,  was  deposited 
on  the  addition  to  the  solution  from  which  kermes  has  been  pre- 
cipitated, of  an  acid;  it  thus  varied  in  composition  and  in  color 
accortling  to  the  degree  of  change  which  has  taken  place  sponta- 
neously, and  the  consequent  proportion  of  sulphur  thrown  down 
with  the  antimonial  sulphuret  and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the 
quinque  sulphuret  of  antimony^  which  contains  61.8  per  cent,  metallic 
antimony.  The  sulphuret  of  antimony  and  sodium,  as  above,  is 
dissolved  in  6  parts  of  distilled  water,  and  the  solution  gradually 
added  to  a  mixture  of  -j'^  strong  sulphuric  acid  and  10  of  water; 
the  precipitate  is  well  washed  and  rapidly  dried. 

It  is  a  dark  orange-colored  i)owder,  nearly  tasteless  and  inodorous, 
insoluble  in  water  and  alcohol;  by  alkalies  it  is  decomposed,  an 
antimonio-sulphuret  being  dissolved  and  antimoniate  of  alkali  left 
behind;  it  is  soluble  without  residue  in  sulphuret  of  ammonium. 
The  quinque  sulphuret  of  antimony  is  given  in  doses  of  ^  to  1  grain. 
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Calcii  et  Antimonii  Sulphuretum.    Mixed  Sb^OjjSbjSjjCaS. 

This  soluble  sulphuret,  as  used  by  Hufeland,  was  an  uncertain 
preparation,  containing  sulphuret  of  antimony  and  calcium,  sulphate 
and  antimoniate  of  calcium.  It  was  prepared  by  exposing  to  a  red 
heat  a  mixture  of  carbonate  of  calcium,  sulphur,  and  sulphuret  of, 
or  metallic,  antimony. 

No  double  sulj^hurct  with  calcium  has  yet  been  obtained  resem- 
bling the  foregoing  antimonio-sulphuret  of  sodium.  Duflos  proposes 
to  mix  intimately  1  part  of  Liebig's  kermes  with  4  parts  of  sul- 
phuret of  calcium,  by  which  process  a  brownish  powder  is  obtained, 
almost  entirely  soluble  in  water,  and  decomposed  by  acids  into  sul- 
phuretted hydrogen,  and  a  bright  red  sulphuret  of  antimony. 

It  is  a  mixture  of  the  two  sulphurets  with  oxide  of  antimony, 
and  has  no  claims  to  the  rank  of  a  chemical  compound.  It  has 
been  used  in  various  skin  diseases,  etc.,  in  larger  doses  than  the 
other  antimonials. 

Antimonii  Chloriditm.    SbClj™  228.5.     {Butter  of  Antimony.) 

In  accordance  with  the  Prussian  Pharmacopoeia^  this  preparation 
is  made  by  dissolving  1  lb.  of  black  sulphuret  of  antimony  in  4  lbs. 
of  crude  muriatic  acid.  These  proportions  are  nearly  those  of  our 
Pharmacopoeia^  in  the  preliminary  process  for  oxide  of  antimony. 
Sulphuretted  hydrogen  is  evolved,  which  makes  it  necessary  to 
operate  in  the  open  air,  or  conduct  the  gas  into  water  or  a  chimney. 
After  filtration,  it  is  evaporated  to  1 J  lb.,  and  a  mixture  of  f  lb. 
muriatic  acid,  and  1 J  lb.  water,  is  added. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  is  decomposed  by  water,  oxide  of  antimony  with  some 
chloride  being  precipitated ;  this  precipitate  was  formerly  employed 
in  medicine  under  the  name  of  Pulvis  Algerothi. 

Chloride  of  antimony  has  been  used  as  'a  caustic,  producing  a 
white  scab  with  little  pain ;  it  may  be  made  into  ointments  con- 
taining one  drachm  to  the  ounce,  or  if  intended  for  diseases  of  the 
eye,  from  10  to  15  grains  to  an  ounce. 

Antimonii  Oxidum.    Sb203=a292.    {Oxide  of  Antimmiy,     Teroxide 
of  Antimony.    Antimonic  Oxide.    Antimonious  Acid.) 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder,  four  troyounces. 
Muriatic  acid,  eighteen  troyounces. 

Nitric  acid,  a  troyounce  and  one  hundred  and  twenty  grains. 
Water  of  ammonia,  a  fluidounce  and  a  half. 
Water, 
Distilled  water,  each,  a  sufficient  quantity. 

Introduce  the  sulphuret  into  a  flask,  of  the  capacity  of  two  pints, 
and,  having  added  the  nmriatic  acid,  digest,  by  means  of  a  sand- 
bath,  until  effervescence  ceases.  Then,  having  removed  the  flask 
from  the  sand-bath,  add  the  nitric  acid  gradually;  and,  when 
nitrous  acid  vapors  cease  to  be  given  off*,  ana  the  liquid  has  grown 
cold,  add  to  it  half  a  pint  of  water,  and  filter.    Pour  the  filtered 
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liquid  gradually  into  twelve  pints  of  water,  constantly  stirring,  and 
allow  the  precipitate  to  subside.  Decant  the  supernatant  liquid, 
and  wash  the  precipitate  twice  by  decantation,  using,  each  time, 
eight  pints  of  water.  Then  transfer  it  to  a  muslin  filter  to  drain, 
and,  after  the  draining  is  completed,  wash  it  with  water  until  the 
washings  cease  to  have  an  acid  reaction.  Next  introduce  it  into  a 
suitable  vessel,  and  subject  it  to  the  action  of  the  water  of  ammonia 
for  two  hours ;  at  the  end  of  which  time,  transfer  it  to  a  moistened 
muslin  filter,  and  wash  it  with  distilled  water  as  long  as  the  wash- 
ings produce  a  precipitate  with  nitrate  of  silver.  Lastly,  dry  the 
precipitate  upon  bibulous  paper  with  the  aid  of  a  gentle  heat. 

This  new  officinal  process  is  designed  to  furnish  a  pure  oxide  of 
antimony,  for  use  in  making  tartar  emetic,  and  for  separate  employ- 
ment in  medicine.  The  sulphuret  being  digested  with  muriatic 
acid  forms  chloride  of  antimony,  with  tne  liberation  of  hydrosul- 
phuric  acid  gas,  which  should  be  conducted  into  a  flue,  or  the  pro- 
cess should  be  conducted  in  the  open  air.  (Sb^S,  +  6HC1  =  2SbClj 
4-  8HS,8H.)  The  addition  of  nitric  acid  aids  the  complete  decom- 
position of  the  sulphuret,  and  oxidizes  the  iron  to  ferric  oxide.  By 
ponring  the  solution  into  a  large  quantity  of  water,  it  is  decomposed, 
oxide  of  antimonv  contaminated  with  some  undecomposed  chloride 
being  precipitated,  while  chloride  of  iron  and  other  foreign  chlorides 
remain  in  solution.  This  precipitate,  formerly  called  oxy chloride  or 
powder  of  Algeroth,  is  directed  to  be  washed  and  treated  with  water 
of  ammonia,  which  decomposes  any  chloride,  converting  the  whole 
into  the  teroxide,  which  is  insoluble  in  excess  of  ammonia,  and  being 
collected,  washed,  and  dried,  is  a  permanent  and  uniform  product. 

Oxide  of  antimony  is  a  gravish-white  powder,  insoluble  in  water, 
bat  readily  and  wholly  soluble  in  muriatic  and  tartaric  acids.  It 
foaea  at  a  dull  red  heat,  forming  a  yellowish  liquid,  which  concretes, 
on  cooling,  into  a  crystalline  mass  of  a  pearl-color.  Its  solution  in 
tartaric  acid  in  excess  gives  no  precipitate  with  nitrate  of  silver  or 
with  ferrocyanide  of  potassium. 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain 
precipitated  sulphuret  and  oxysulphuret,  and  probably  will  be  found 
a  good  substitute  for  small  doses  of  tartar  emetic,  as  an  alterative: 
and  sedative.    The  dose  may  vary  from  i^^th  of  a  grain  to  one  grain. 

It  is  most  frequently  prescribed  in  the  following : — 

7\/3<m^s  Antimonial  Powder^  No.  1. 

Take  of  Oxide  of  antimony 2  grains. 

Phosphate  of  calcium 18  grains. 

well. 


Tt/son^s  Antimonial  Powder,  No.  2. 

Take  of  Oxide  of  antimony 2  grains. 

Phosphate  of  calcium, 

Sulphate  of  potassium,  of  each 9  grains. 

Mix  well. 

Theae  powders  are  used  in  doses  of  from  5  to  10  grains. 
19 
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Potassii  Antimonias.    K,Sb^O„  +  Aq. 

Formerly  preparations  were  employed  in  medicine  under  the 
name  of  aniimonium  diaphoreticum  non-ablutum  and  abliUumj  which 
were  of  variable  composition.  A  preparation  similar  to  the  last 
named  is  officinal  in  the  Prussian  Pharmacopceiaj  which  is  nearly 
pure  antimoniate  of  potassium.  It  is  prepared  by  throwing  into  a 
red-hot  crucible  small  quantities  of  an  intimate  mixture  of  1  part 
metallic  antimony  and  2  parts  nitrate  of  potassium,  continuing  the 
heat  for  half  an  hour,  and  washing  with  water. 

It  is  a  white,  inodorous,  and  tasteless  powder,  which  is  a  diapho- 
retic in  doses  of  J  to  1  grain. 

Antimonii  et  Potassii  Tartras.    2KSbT  +  3HjO(?).    Antimonii 

Potassio  Tartras.    {Tartar  Emetic.) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting 
of  the  oxiae  of  antimony  and  potassium,  united  with  tartaric  acio. 
The  first  step  in  its  preparation  is  the  precipitation  of  teroxide  of 
antimony,  Sb^Oj,  by  the  new  officinal  process  already  detailed. 
Four  parts  of  the  oxide  are  then  to  be  boiled  with  five  of  bitartrate 
of  potassium  in  water  till  the  combination  is  complete,  and  the 
solution  after  filtration  is  set  aside  to  crystallize.  The  oxide 
unites  with  the  tartaric  acid  of  the  bitartrate,  forming  a  double 
tartrate  of  antimony  and  potassium,  in  the  same  way  that  iron  is 
combined  so  as  to  form  with  the  bitartrate  the  double  tartrate  of 
iron  and  potassium,  etc.  {See^  also^  Sodii  et  Potassii  Tartras  and 
Potassse  Tartras.)  Cream  of  tartar  being  a  bitartrate,  the  explana- 
tion as  above  given  is  correct. 

Tartar  emetic  crystallizes  in  beautiful  colorless,  rhombic,  octa- 
hedral crystals,  which  effloresce  and  become  opaque  by  exposure  to 
the  air.  It  is  wholly  soluble  in  20  parts  (14  parts,  Graham)  of  cold 
water.  Its  solution  does  not  yield  a  precipitate  with  chloride  of 
barium,  or,  if  very  dilute,  with  nitrate  of  silver.  Hydrosulphuric 
acid  gas  causes  an  orange-red  precipitate.  The  watery  solution  is 
remarkable  for  decomposing  rapidly,  forming  algse. 

The  Pharmacopoeia  gives  this  test:  a  solution  contiiining  one  part 
in  forty  of  water  is  not  disturbed  by  an  equal  volume  of  a  solution 
of  eight  parts  of  acetate  of  lead  in  thirty-two  of  water  and  fifteen 
of  acetic  acid. 

If  arsenic  should  be  present,  it  may  be  discovered  by  fusing  a 
sample  of  the  tartar  emetic  with  pure  nitrate  of  potassium,  and  test- 
ing  the  neutralized  solution  with  nitrate  of  silver,  which  by  pro- 
ducing a  reddish-brown  precipitate,  shows  a  contamination  with 
arsenic. 

It  i^  insoluble  in  alcohol  and  incompatible  with  acids,  alkalies, 
and  alkaline  carbonates.  Astringent  solutions  precipitate  the  an- 
timony in  an  insoluble  form. 

Internally  administered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is 
a  powerful  emetic;  in  doses  of  gr.  y^  to  |,  it  is  a  diaphoretic  and 
expectorant ;  gr.  ^  to  gr.  j,  is  a  decided  sedative.    It  is  very  much 
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preecribed,  and  in  a  great  variety  of  diseases,  both  alone  and  com- 
Dined  with  other  remedies.  Externally  it  is  applied  in  ointment  to 
raise  a  peculiar  pustular  eruption.     {See  Unguentum  Antimonii.) 

This  salt  is  now  largely  used  in  the  process  of  dyeing  with  ani- 
line colors;  combined  with  tannin  it  serves  the  purpose  of  fixing 
them  upon  cotton  fabrics. 

Vtnum  Antimonii  J  U.  S.  P.    {Antinumial  Wine.) 

Take  of  Tartrate  of  antimony  and  potassium,  thirty-two  grains. 
Boiling  distilled  water,  a  fluidounce. 
Sherry  wine,  a  sufficient  quantity. 

Dissolve  the  salt  in  the  distilled  water,  and  while  the  solution  is 
hot  add  sufficient  sherry  wine  to  make  it  measure  a  pint. 

DoBE,  as  an  expectorant  diaphoretic,  vilx  to  xxx,  at  intervals ;  its 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided 
doeee  of  the  salt ;  f  3j  contains  I  grain. 

Pultris  Antimonialis.    {Palms  Jacobi,    Jameses  Poxoder.) 

This  is  directed  to  be  made  by  mixing  black  sulphuret  of  anti- 
mony with  horn  shavings,  throwing  into  a  red-hot  crucible,  and 
stirring  till  vapor  no  longer  rises,  then  rubbing  the  residue  to 
powder  and  heatine  it  to  redness  for  two  hours.  Keduced  to  a  fine 
powder,  the  resulting  compound  is  constituted  chieflv  of  a  mix- 
ture in  variable  quantities  of  teroxide  of  antimony  (objO,),  anti- 
mooic  acid  (Sb,0,),  with  phosphate  of  calcium.  It  is  a  white,  in- 
odorous, tasteless,  insoluble  powder,  which  was  formerly  much  in 
use  as  an  alterative  and  diaphoretic,  and  was  officinal  previous  to 
1880.  TyscfrCs  antimonial  powder^  No.  2  (p.  289),  resembles  James's 
powder  in  its  properties,  and  may  be  substituted  for  it  by  physi- 
cians in  their  prescriptions.  Its  aose  is  gr.  iij  to  gr.  x,  every  tliree 
or  four  hours,  in  fevers. 

Arsenicum  a  75. 

This  metal,  which  is  made  officinal  on  account  of  its  use  in  pre- 
paring its  iodide,  exists  in  nature  in  combination  with  nickel  and 
cobalt.  Owing  to  its  volatile  and  oxidizable  character,  it  is  con- 
venientlv  collected  as  arsenious  acid,  during  the  smelting  of  these 
ores.  When  pure,  metallic  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface ;  density,  5  to 
5.96.  When  heated,  it  sublimes,  giving  oft*  a  garlicky  odor,  atid 
if  exposed  to  the  air  in  the  condition  of  vapor,  absorbing  oxygen 
and  passing  into  arsenious  acid,  AS^O,.  It  forms,  by  higher  oxida- 
tion, arsenic  acid,  As^O^;  and  also  combines  readily  with  sulphur. 

Pure  metallic  arsenic  may  be  readily  obtained  by  mixing,  in  a 
suitable  reduction  tube,  arsenious  acid  with  three  parts  of  black 
flux  or  charcoal,  and  applying  heat,  when  the  metal  will  be  sublimed. 

Arsenic  may  be  detected  in  minute  quantities;  though  its  de- 
teetion  requires  many  nice  and  difficult  manipulations. 

It  is  well  for  the  inexperienced  to  avoid  the  responsibility  of 
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each  examinations  in  important  cases,  as  there  are  many  precautions 
necessary  to  an  accurate  and  definite  result. 

The  following  are  the  most  important  reactions : — 

Tests  for  Arsenious  Acid. — ^Nitrate  of  silver  produces  a  yellow 
precipitate,  soluble  in  nitric  acid  and  ammonia;  sulphate  of  copper 
causes  a  yellowish-green  precipitate;  alkaline  arsenites  with  an 
excess  of  alkali,  throw  down  when  boiled  with  a  few  drops  of  sul- 
phate of  copper,  a  red  precipitate  of  suboxide  of  copper,  oxidizing 
at  the  same  time  the  arsenious  to  arsenic  acid ;  sulphuretted  hy- 
drogen and  sulphuret  of  ammonium  cause  in  acid  solutions  a  yel- 
low precipitate  of  As^Sj,  soluble  in  alkalies,  their  carbonates,  bi- 
earbonates,  and  sulpliurets,  nearly  insoluble  in  muriatic  acid, 
decomposed  and  dissolved  by  nitric  acid,  and  depositinff  a  metallic 
mirror,  if  mixed  with  carbonate  of  sodium  and  suddenly  subjected 
to  an  intense  heat  in  a  glass  tube  through  which  a  current  of  per- 
fectly dry  hydrogen  passes. 

Compounds  ot  arsenious  acid,  if  subjected  to  the  influence  of 
water,  zinc,  and  sulphuric  acid,  yield  areeniuret ted  hydrogen,  Asll, 
which  burns  with  a  bluish  color,  the  flame  at  the  same  time  giving 
oS  white  vapors  of  garlic  odor,  which  condense  upon  cold  oojects. 
Ujx)!!  a  porcelain  dish  held  in  the  flame,  metallic  arsenic  will  be 
deposited  in  blackish-brown  spots,  of  a  bright  metallic  lustre.  Ar- 
Bouiuretted  hydrogen  passed  through  a  tube  heated  to  redness 
yields  a  bright  metallic  mirror;  this  in  a  feeble  stream  of  sulphu- 
retted hydrogen  is  converted  into  yellow  sulphuret  of  arsenic,  which 
is  not  attected  by  a  current  of  muriatic  acid  gas. 

Compounds  of  arsenious  acid,  if  mixed  witli  carbonate  of  sodium 
und  cyanide  of  potassium,  and  heated  to  redness  in  a  glass  tube 
through  which  a  slow  stream  of  dry  carbonic  acid  passes,  yield  in 
tiie  cmder  parts  a  beautiful  metallic  mirror;  this  is  a  most  delicate 
toAt  for  arsenious  acid. 

Before  the  blow^dpe  upon  charcoal,  arsenious  acid,  whether  free 
or  in  coinj)Ounds,  is  reduced  and  reoxidized,  thus  producing  a 
<4u^moteriHtic  garlic  odor. 

2\^sfor  Arsmic  Acid, — Sulphuretted  hydrogen  and  sulphuret  of 
tttuuouium  cause  in  acid  solutions  a  yellow  precipitate  of  As^S,; 
nUfnto  of  silver  produces  a  reddish-brown  precipitate,  sulphate  of 
^>|a^r  H  greenish-blue ;  sulphurous  acid  reduces  it  to  arsenious  acid ; 
MKM^^  tlio  blowpipe,  with  cyanide  of  potassium  and  with  zinc  and 
wliiiiurlo  acid,  the  reactions  are  as  above. 

Preparations  of  Arsenic. 


^^ MTttnloaum,  Ab^Oj.     White,  opnque,  Boinetimes  translneeDt,  masses. 

HyifTT  r'^*"""  ftrsenitis,  A8,0,  and  KUCOj-f  Aq.    £aok  G4  grs.  to  Oj;  gr.  vr  AsO, 

a^M  art0nt<i«,A8,O,Nn,HCO,.     60  grains  each,  to  Oj ;  gr.  8]  As,  to  f^. 
Mi  «rwfii««<m,A8.0,.     Not  ust* d  in  medicine. 

"  «f«#fiiaf,  2NII4HA8O..     ColorleKS  rbombic  prisms. 
j:  Qfgtniatia,  gr.  J  to  fjj .  Biette's  arsenical  solution.^ 


mmlm.  Na,HAs04  +  7H,0. 

j^tlitt  lurMDiatis,  gr.  j  to  tjj.    Contuns  one-seTen-hiindredth  As. 
ijIMMitli  V*|2As04.     Dark  green  powder. 
MMMnMi  Asl|.    A  soluble  orange-red  salt. 
S^timyri  it  arsenici  iodidi.    Asl,  and  Hgl^  of  each,  70  grains  to  Qj. 
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Acidum  Arseniosum.    As^Oj^  198.    (  White  Arsenic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the 
smelting  of  cobalt  ores.  These  ores,  which  are  worked  extensively 
in  Bohemia  and  Saxony,  furnish  the  supplies  of  arsenic  to  com- 
merce. It  comes  in  broken  masses,  with  a  conchoidal  fracture, 
sometimes  translucent,  and  sometimes,  especially  when  old,  opaque, 
white,  or  buft'-colored.  Soluble  in  about  100  parts  of  cold  water; 
more  soluble  in  boiling  water,  which,  on  cooling,  deposits  octahe- 
dral crystals;  its  solubility  varies  very  much,  however,  the  trans- 
parent variety  being  the  more  soluble.  It  should  be  preferred  for 
chemical  nses  in  mass,  as  the  powder  is  liable  to  adulteration.  In 
medicine,  it  is  used  as  an  alterative  and  febrifuge.  Dose,  -f^  to  J 
grain.     Externally  it  is  occasionally  applied  to  cancerous  affections. 

Arsenious  acid  is  well  known  to  be  a  violent  corrosive  poison, 
and  being  cheap  and  abundantlv  sold  as  a  poison  for  rats  and  for 
other  purposes,  is  apt  to  be  taken  accidentally  or  with  criminal 
design*  Its  sale  is  restricted  in  most  of  the  States  by  law.  The 
best  airtidote  is  hydrated  peroxide  of  iron^  which,  as  described  in  its 
appropriate  place,  should  be  given  in  tablespoonful  doses,  repeated 
every  ten  minutes,  till  a  large  excess  has  been  given. 

Liquor  Potassii  Arsenitis^  U.  S.  P.    {Fowler^ s  Solution.) 

Take  of  Arsenious  acid,  in  small  fragments. 

Bicarbonate  of  potassium,  each,  sixty-four  grains. 
Distilled  water,  a  sufficient  quantity. 
Compound  spirit  of  lavender,  half  a  fluidounce. 

Boil  the  arsenious  acid  and  bicarbonate  of  potassium  in  a  glass 
vessel  (or  porcelain  capsule)  with  half  a  fluidounce  of  distilled 
water,  till  the  acid  is  entirely  dissolved;  to  the  solution,  add  twelve 
flnidounces  of  distilled  water;  then  add  the  compound  spirit  of 
lavender,  and  afterwards  enough  distilled  water  to  make  it  measure 
a  pint. 

This  very  popular  medicine  is  so  simple  in  its  mode  of  prepara- 
tion as  to  be  conveniently  made  by  the  country  practitioner.  It 
will  be  found  to  facilitate  its  completion,  to  triturate  the  arsenic 
into  a  fine  powder  before  introducing  it  into  the  flask  or  caj^ule. 
The  oflicinal  recipe  now  directs  bicarbonate  of  potassium,  2KHCO3, 
but  it  is  more  common  to  use  the  granulated  carbonate  K,CO^ 
which  is  usually  contaminated  with  a  little  silica,  and  is  not  uni- 
form in  its  combining  proportion  by  reason  of  its  deliauescence. 
Fowler's  Mineral  Solution  has  a  characteristic  reddish,  almost 
opalescent  appearance,  a  faint  odor  of  lavender,  and  verv  little 
taste;  by  some  it  is  stated  to  be  a  solution  of  arsenious  acia  in  the 
alkaline  solution;  by  others,  a  solution  of  arsenite  of  potassium. 
This  is  a  very  common  alterative  and  antiperiodic  medicine,  used 
in  lepra  and  other  cutaneous  affections,  and  much  employed  in 
intermittent  fever.  Four  grains  of  arsenious  acid  are  contained  in 
each  fluidounce.    Dose,  n\.iij  to  xv. 
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Liquor  Sodii  Arseyiitis,    {Harle^s  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution;  the  princi- 
pal difierence  beine  the  substitution  of  a  sodium  salt  for  one  of 
potassium.  80  grains,  each,  of  arsenious  acid  and  dried  carbonate 
of  sodium  are  digested  with  six  ounces  of  distilled  water,  and  after 
solution,  sufficient  cinnamon  water  is  added  to  make  the  whole 
measure  eight  fluidounces. 

It  is  used  for  the  same  purposes  and  in  the  same  doses  as  Fowler's 
solution. 

Arsenic  Acid.     HjAsO^s-142. 

If  arsenious  acid  diffused  in  water  is  heated,  and  nitric  acid  in 
small  quantities  added  until  nitrous  acid  fumes  cease  to  be  ^iven  off, 
the  solutioif  contains  arsenic  acid.  An  addition  of  muriatic  acid  to 
the  water  accelerates  the  reaction,  but  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the 
heat  too  high,  arsenic  acid  apfiears  as  a  colorless  or  white  vitreous 
mass,  free  from  water  of  crystallization,  deliquescent,  and  some- 
times forming  crystals  containing  water.  It  is  exceedingly  poison- 
ous, has  not  been  used  in  medicine  in  its  free  state,  but  the  follow- 
ing compositions  have  been  prescribed. 

Ammonii  Arsenias.    {Arseniate  of  Ammonium.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic  acid 
is  mixed  with  strong  solution  of  ammonia  until  a  precipitate  com- 
mences to  appear;  on  setting  aside,  colorless  oblique  rhombic  prisms 
are  deposited ;  they  are  efflorescent  in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  degree  the  altera- 
tive effects  of  arsenic;  the  dose  is  3'^  to  j^^  grain. 

Liquor  Ammonii  Arseniatis.    {Biette^s  Arsenical  Solution.) 

One  grain  of  arseniate  of  ammonium  is  dissolved  in  one  ounce 
of  water;  the  dose  is  20  minims  to  half  a  drachm. 

Sodii  ArseniaSy  U.  S.  P.    NaJEAsO^+THjO.     {Arseniate  of  Soda.) 

This  is  made  by  calcining  480  grains  of  arsenious  acid,  408  grains 
of  nitrate  of  sodium,  and  264  grains  of  dried  carbonate  of  sodium 
with  a  full  red  heat.  Put  the  fused  mass  while  still  warm  into  four 
floidounces  of  distilled  water,  and  stir  until  dissolved.  Filter  the 
•olution,  and  set  aside  to  crystallize.  Drain  the  crystals,  and  dry 
npidly  on  filtering  paper.     Keep  them  in  a  well-stopped  bottle. 

lAquor  Sodii  Arseniatis^  U.  S.  P.     (Pearson's  Arsenical  Solution.) 

Take  of  Arseniate  of  soda,  rendered  anhydrous  by  heat  not  above  300^, 
sixty-four  grains. 
Distilled  water,  a  pint. 

IftMolve  the  arseniate  of  sodium  in  the  water. 

TIdi  solution  contains  rather  more  arsenic  than  Biette's  liquor; 
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it  is  considered  milder,  and  ^iven  in  the  same  doses;  in  minute 
doses,  it  is  asserted  to  be  a  reliable  remedy  against  salivation.       , 

Ferri  Arsenias.    {Arseniate  of  Iron.) 

Arseniate  of  sodium  or  ammonium  produces  in  the  solution  of 
protochloride  of  iron  a  white  precipitate,  which,  during  washing 
and  drying,  assumes  a  dirty  green  color  by  being  converted  into  a 
ferrosofemc  salt.  In  cancer,  psoriasis,  etc.,  it  has  been  given  in 
doses  of  ^  to  /^  grain,  usually  combined  with  phosphate  of  iron; 
externally  it  is  used  in  ointments  containing  about  half  a  drachm 
to  an  ounce. 

Arsenici  lodidum.    Asl3=a456.    {Iodide  of  Arsenic.) 

Take  of  Arsenic  (the  metal),  sixty  grains. 
Iodine,  tnrce  hundred  grains. 

Rub  the  arsenic  in  a  mortar  until  reduced  to  a  fine  powder,  then 
add  the  iodine,  and  rub  them  together  till  they  are  thoroughly 
mixed.  Put  the  mixture  into  a  small  flask  or  test-tube,  loosely 
stopped,  and  heat  it  very  gently  until  liquefaction  occurs,  then  in- 
cline the  vessel  in  different  directions  in  order  that  any  portion  of 
the  iodine  which  may  have  condensed  on  its  inner  surface  may  be 
returned  into  the  fused  mass.  Lastly,  pour  the  melted  iodide  on  a 
porcelain  slab,  and  when  it  is  cold  break  it  into  pieces  and  keep  it 
in  a  well-stopped  bottle.  ( U.  S.  P.) 

This  is  an  orange-red  crystalline  solid,  readily  reduced  to  powder, 
entirely  soluble  in  water,  and  whollv  volatilized  by  heat.  It  is 
seldom  prescribed  extemporaneously,  being  little  known  to  practi- 
tioners, although  doubtless  capable  of  valuable  therapeutic  applica- 
tions. 

It  is  made  officinal  for  the  purpose  of  furnishing  a  ready  means 
of  forming  the  solution  which  follows: — 

Liqiior  Arsenici  et  Hydrargyri  lodidi^  U.  S.  P.     {Donovan^s  Solution.) 

Tttke  of  Iodide  of  arsenic, 

Bed  iodide  of  mercury,  each,  thirty-five  grains. 
Distilled  water,  half  a  pint. 

Rub  the  iodides  with  half  a  fluidounce  of  the  water,  and  when 
they  have  dissolved,  add  the  remainder  of  the  water  and  filter.  Of 
course,  the  mixed  powder  should  be  entirely  dissolved. 

Donovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed 
with  other  chemical  preparations,  as  a  general  rule.  It  is  a  power- 
ful alterative,  said  to  be  particularly  adapted  to  the  treatment  of 
venereal  diseases.  Dose,  rriy  to  xx.  Each  f^j  contains  about  ^ 
grain  of  arsenic  estimated  as  arsenious  acid. 
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CHAPTER   X. 

MERCURY,  GOLD,  AND  PLATINUM. 

Hydrargyrum.    Hg—200  vel  100.    (Mercury.) 

Mercury  is  obtained  chiefly  from  its  bisulpliuret,  native  cinna- 
bar, by  distillation  with  lime;  sometimes  it  is  met  with  in  its  me- 
tallic state,  and  rarely,  combined  with  chlorine.  Very  rich  cinnabar 
is  found  in  California,  from  which  a  considerable  proportion  of  our 
mercury  is  obtained;  the  mines  of  New  Almaden  alone  have  pro- 
duced in  a  single  year  30,000  flasks  of  76J  lbs.  each.  The  chief 
uses  of  mercury  are  for  the  extraction  of  noble  metals,  the  making 
of  vermilion,  silvering  mirrors,  the  manufacture  of  barometers  and 
thermometers,  and  the  preparation  of  its  salts  used  in  medicine. 

When  pure,  mercury  is  a  brilliant  white,  metallic  liquid,  becoming 
solid  at  — 39°  F.,  boiling  at  662°  F. ;  sp.  gr.  13.5 ;  entirely  vaporized 
by  heat;  when  small  globules  of  it  are  rolled  slowly  on  a  sheet  of 
paper,  not  a  particle  should  adhere.  It  dissolves  many  metals,  as 
tin,  bismuth,  zinc,  silver,  and  gold,  forming  amalgams  with  them. 
It  may  be  separated  from  these,  when  they  contaminate  it,  by  dis- 
tillation. It  is  not  attacked  by  muriatic  nor  by  cold  sulphuric 
acid,  though  the  latter  acid,  at  a  boiling  temperature,  forms  with 
it  a  persulphate,  sometimes  called  bipersulphate.  Nitric  acid 
oxidizes  and  dissolves  it,  forming  two  nitrates.  Mercury  forms 
numerous  salts,  a  number  of  which  are  officinal  preparations. 

In  the  two  classes  of  salts  formed  by  the  suboxide  (protoxide)  and 
protoxide  (deutoxide)  of  mercury,  these  oxides  are  recognized  in  the 
following  way : — 

Tests  for  the  Protoxide. — Sulphuretted  hydrogen  and  sulphuret  of 
ammonium  cause  a  black  precipitate,  insoluble  in  diluted  acids; 
alkalies  cause  a  black  precipitate;  muriatic  acid  throws  down  a 
white  precipitate  of  calomel;  iodide  of  potassium  a  greenish-yellow, 
darkened  by  excess  of  precipitant;  protochloride  ot  tin  precipitates 
the  metallic  mercury. 

Tests  for  the  Deutoxide  {Red  Oxide). — Sulphuretted  hydrogen  and 
snlphuret  of  ammonium  at  first  produce  a  white  precipitate,  which 
on  the  further  addition  of  the  precipitant  turns  yellow,  orange, 
brown,  and  black;  fixed  alkalies,  in  the  absence  of  ammonia,  cause 
a  reddish-brown  precipitate,  which  is  yellow  with  an  excess  of  the 
pncipitant;  the  precipitate  caused  by  ammonia  is  white;  proto- 
diloride  of  tin  at  first  throws  down  calomel;  when  in  excess,  the 
■Mtai  18  reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate, 

well  adapted  to  pill  masses,  etc.: — 
Ob  to  a  copper  coin  brightened  with  a  little  NO3,  a  small  portion 
%B  fOBpeoted  substance  is  placed  and  moistened  with  a  dix>p  or 


SYLLABUS    OF    MERCURIAL    COMPOUNDS. 


£97 


two  of  water  into  a  pasty  consistence;  a  small  fragment  of  KI  is 
added  to  it,  and  on  washing  it  a  mercurial  stain  will  remain.  !Nu- 
merous  so-called  "  vegetable,"  and  other  '*  quack"  pills  will  be  found 
to  show  the  presence  of  calomel  in  this  way.  The  reaction  in  the 
case  of  blue  mass  is  less  rapid,  though  equally  certain. 

The  combining  number  adopted  by  chemists  recently  for  mer- 
cury is  200;  that  which  the  leading  pharmacologists  of  this  country 
have  adopted  heretofore  is  also  200;  to  prevent  any  discrepancy  it 
will  be  seen  throughout  the  Pharmacopoeia  that  in  the  adoption  of 
officinal  names,  those  chosen  are  such  as  would  be  equally  applica- 
ble in  either  case.  It  will  be  seen  that  practically  there  is  no  dif- 
ference in  the  proportions  employed,  in  the  preparations,  nor  in 
their  testings;  the  results  are  the  same,  though  the  chemical  names, 
and  the  explanations  of  the  reactions,  are  difterent.  More  recent 
aathorities  adopt  200,  and  in  the  following  syllabus  and  in  the 
text  their  views  will  be  followed;  this  will  tend  to  less  confusion, 
as  these  views  are  likely  to  prevail  in  future,  and  will  be  in  har- 
mony with  the  lessons  of  those  familiar  with  the  U.  S.  Dispensatory. 

Syllabus  of  Mercurial  Compounds. 


OflT.  name. 

Hjdnrgjri  ehloridam  corro- 

■iTam 
Hjdrmrgjrri  ehloridam  mite... 

*'  salphas  flava 

**  iodidam  nibmm.. 

^  iodidam  Tiride.... 

*•  iodidum  flavum,,,, 

loSdt  of  calomel 

Bimiodide  o/ealomeL 

Potauii  et  hydrargyri  iodidum 
Synqf  of  iodohydrargyratt  of 

8jfn^  of  iodohydrargyrate  of 
pokutium  and  iron 

^fdrargyri  bibromidum 

^  bromidmm 

**         eyanidom 

**  Bolphoretam    ra- 

brum 

**  tulphuretum      ni- 

grum 

**  oxidam  rabrum... 

•*  •*       nigrum.,, 

*<  mcetas 

•*  frotonitratit  liquor 

*  *  hinitrati*  liquor , . . 

**  photpha* 

Hjdntfgjmm  ammoniatam... 

••  earn  eretn 


Composition,  etc. 

Uiei. 

Doses. 

HgCl, 

Alterative,  an- 
tiseptic, etc. 

^z  <o  i  g'-- 

HgCl 

Cathartic    and 
alterativo 

^\f  to  1:0  gra. 

HgjOjSO^ 

Emetic  and  er- 
rhine 

Emetic,  3  grs. 

Ugl, 

AlteratiTe     in 
syphilis,  etc. 

A  '0  i  gr. 

ITgl 

«* 

4  to  1  pr. 

ngi  +  HrT, 

«< 

JtO; 

gr. 

(( 

pr. 

<t 

Ki.2Hgr, 

ti 

Alterative 

gtt.  XX  to  xxz. 

ngr,+  FeI  +  Aq 

ngBr, 

(« 

T^J  ^0  i  P"- 

HgDr 

Cathartic    and 
alterative 

^  to  ti  grs. 

HgCy, 

Alterative 

^^^i  «»•• 

IlgS 

Alterative    fu- 
migations 

Mild  alterative 
Externally, 

gr.  T  to  3J. 

HgO 

stimulant 

Hg.0 

Alterative,  sia- 

^to  8  grs. 

lagogue,  etc. 

HgjOAo 

Alterative 

i  to  1  gr. 

HgNU,  in  Aq 

«« 

gtt    llj. 

HgiNOjinAq 

(« 

2(rig,0)HP0, 

«< 

^  to  2  grs. 

NHjUgCl 

Externally    in 
ointment 

8  parts  Hg  +  GpCaCO, 

Antacid  and 

^  to  8  grs. 

alterative 
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Hydrargyri  Chloridum  Corrosivum^  U.  S.  P.  {Hydrargyri  Perchlo- 
riduyrij  Ph.  Br.  IlgCl,  =  275.  Chloride,  Perchloride,  Bichloride 
of  3Iercury.     3Iercuric  Chloride.    Corrosive  Sublimate.) 

By  the  action  of  boiling  sulphuric  acid  on  mercury,  the  persul- 
phate (HgSOJ  is  first  formed.     When  this  is  heated  with  common    \ 
Bait,  mutual  exchange  takes  place,  and  chloride  of  mercury  and    . 
sulphate  of  sodium,  the  former  of  which  sublimes,  are  producerL 
The  changes  are  represented   in   the   formula  Hg,S0.+21faCl» 
HgCl,+Na,SO,. 

Corrosive  sublimate  is  in  heavy  white  crystalline  masses,  of  a 
styptic  and  metallic  taste;  soluble  in  about  sixteen  parts  of  cold 
and  three  of  boiling^  water,  in  three  parts  of  alcohol,  and  four  of 
ether;  it  melts  anS  entirely  sublimes  when  heated.  Its  watery 
solution,  precipitated  by  alkalies  or  lime-water,  throws  down  the 
red  or  yellowish  binoxide.  {See  Yellow  Wash.)  When  this  pre- 
cipitate is  heated,  it  gives  off  oxygen,  and  runs  into  globules  of 
metallic  mercury;  a  solution  of  corrosive  sublimate  precipitatei 
albumen,  and  forms  with  it  a  definite  insoluble  compound,  to  which 
property  its  use  as  an  antiseptic  is  due. 

It  is  a  very  powerful  irritant;  when  taken  in  large  doses,  it 
causes  burning  at  the  epigastrium,  vomiting,  and  purging;  applied 
to  the  skin,  it  is  corrosive.  It  is  less  apt  to  produce  salivation 
than  the  other  preparations  of  mercury,  and  in  very  small  doses  it 
is  useful  as  an  alterative  in  chronic  affections,  syphilitic  or  not; 
locally  it  may  be  used  as  a  lotion,  gargle,  injection,  or  ointment, 
in  chronic  skin  diseases,  ulcerated  sore  throats,  and  chronic  dis- 
charge from  mucous  membranes. 

Dose,  ^g  gr.  to  J  gr.  in  solution,  or  pill  with  crumb  of  bread.  The 
solution  for  external  use  is  usually  made  in  the  proportion  of  \  or 
J  gr.  to  fSj  of  water.     It  is  much  used  in  solution  with  chloride  of 
ammonium,  which  increases  its  solubility  as  a  poison  for  bedbugs; 
the  proportions  to  be  used  are  one  ounce  of  corrosive  sublimate, 
half  an  ounce  of  chloride  of  ammonium  to  two  pints  of  water. 
When  taken  in  poisonous  doses,  recourse  should   be  had  imm©" 
diately  to  albuminous  liquids;   eggs,  if  at  hand,  should  be  ad- 
ministered freely,  or  a  thin  paste  of  wheat  flower  or  milk,  car^ 
being  taken  to  evacuate  the  bowels  and  to  carry  off  completely  tb-^ 
precipitated  material,  which,  though  comparatively  insoluble,  ist^Ji 
no  means  inert. 

Hydrargyri  Chloridum  Mite.     IIgCl= 235.5.     {Mild  Chloride  of 
Mercury.     Mercurous  Chloride.     Calomel.) 

To  prepare  this,  the  persulphate  of  mercury  first  formed,  ^ 
explained  under  the  head  of  corrosive  chloride,  is  afterwards,  h^ 
being  rubbed  with  a  second  equivalent  of  the  metal,  reduced  t^ 
a  condition  capable  of  forming,  when  heated,  the  subsulphat  ' 
(HgjSOJ;  and  this,  by  the  action  of  the  common  salt,  is  converter 
into  the  subchloride  of  mercury,  sulphate  of  sodium  being  produced 
at  the  same  time,  Hg3S0^+lS'aCl=HgjCl+NaS0^. 
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Calomel,  when  subliiiied,  occurs  in  cakes,  with  a  crystalline  struc- 
ture; but  as  a  drug,  it  is  met  with  iu  the  form  of  a  white,  or 
yellowish-white,  heavy  powder,  without  odor  or  taste;  sublimes 
with  heat;  tretited  with  potaasa,  it  is  blackened,  from  the  pre- 
cipitation of  the  protoxide,  which,  when  heated,  runs  into  metallic 
globules. 

Under  the  name  of  English  or  hydro-sublimed  calomel,  a  prepa- 
ration is  found  in  commerce,  which  is  preferred  by  some  physicians 
to  the  kind  made  in  the  manner  described  above ;  it  is  prepared  in 
accordance  with  Woehler's  suggestion,  by  conducting  the  calomel 
vapors  durine  the  process  of  sublimation  into  a  chamber  through 
which  steam  is  passed;  or,  as  proposed  by  Dann,  by  condensing  the 
calomel  in  a  current  of  cold  atmospheric  air.  Any  corrosive  sub- 
limate present  in  the  vapors  is  washed  out  by  the  condensed  water 
of  Wcehler's  process. 

Calomel  must  be  entirely  free  of  corrosive  sublimate;  if  treated 
with  alcohol  or  boiling  water,  the  filtrate  must  yield  no  precipitate 
with  sulphuretted  hydrogen  and  nitrate  of  silver.  Calomel  is 
entirely  volatile;  most  foreign  admixtures  are  left  behind  on  heat- 
ing^upon  platinum  foil. 

By  the  action  of  nitric  and  muriatic  acids,  calomel  is  slowly  con- 
verted into  corrosive  sublimate;  soluble  chlorides,  and  even  con- 
tinoed  boiling  with  water  or  alcohol,  alone  have  a  similar  action. 
Chlorine,  hypochlorites,  iodine,  iodides,  hydrocyanic  acid,  and  cya- 
Dorets  decompose  calomel;  the  chlorides  producing  corrosive  sub- 
limate ;  it  should  therefore  not  be  prescribed  at  the  same  time  witli 
muriate  of  ammonia  or  nitro-munatic  acid,  which  last  is  specially 
indicated  in  torpor  of  the  liver ;  symptoms  of  violent  gastric  irri- 
tation have  been  unexpectedly  produced  from  neglecting  this  pre- 
caution. 

The  peculiarities  of  calomel,  as  a  mercurial  a^ent,  are,  that  it 
produces  little  local  irritation ;  it  acts  as  a  purgative  by  increasing 
the  secretion  of  bile  and  other  intestinal  fluids,  and  hence  is  much 
relied  on  in  afiections  of  the  liver,  and  obstructions  to  the  portal 
circulation.  It  is  much  combined  with  other  remedies,  oeing 
greatly  modified  iu  its  eficcts  by  judicious  combination  with  seda- 
tives, cathartics,  astringents,  etc. 

Dose,  as  a  purgative,  5  grs.  to  9j ;  to  produce  ptyalisin,  J  grain  to 
1  grain,  frequently  repeated.  It  has  become  customary  to  admin- 
ister exceedingly  minute  quantities  of  this  preparation,  so  low  as 
j'lth  of  a  grain,  repeated  every  hour  or  two,  the  constitutional 
effects  being  perceptible  after  a  grain  has  been  given  in  this  way. 
I  am  informed  that  its  power  to  salivate  is  greatly  increased  by 
long  trituration  with  sugar  of  milk,  perhaps  on  account  of  the 
extremely  fine  division  to  which  it  is  thus  brought,  and  of  some 
chemical  change  not  yet  investigated. 

Hydrargyri  Sulphas  Flava.    HgjO^O^    ( Turpeth  Mineral.) 

The  persulphate  of  mercury,  formed  by  the  action  of  boiling  sul- 
phuric acid  on  the  metal,  and  mentioned  in  the  two  preceding 
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formulas,  is  readily  decomposed  by  reducing  it  to  powder  aud  sub- 
mitting it  to  the  action  of  warm  water,  which  changes  its  composi- 
tion and  properties,  producing  a  yellow-colored  insoluble  subsalt 
Hg30jS0^.  This  is  used  almost  exclusively  as  an  errhine,  variously 
diluted  with  snuff,  powdered  liquorice  root,  lycopodium,  etc. 

Hydrargyri  lodidum  Rvbrum.    Hfflj=454.     {Red  Iodide  or 
Biniodide  of  Mercury.     Mercuric  Iodide.) 

Take  of  Corrosive  chloride  of  mercury    ...    A  troyounce. 

Iodide  of  potassium Ten  drachms. 

Distilled  water A  sufficient  quantity. 

Dissolve  the  chloride  of  mercury  in  a  pint  and  a  half  of  water 
by  trituration  in  a  mortar,  adding  small  quantities  of  this  solvent 
at  a  time,  and  pouring  it  into  a  precipitating  jar,  till  the  salt  is 
completely  taken  up;  tneu  dissolve  the  iodide  of  potassium  in  half 
a  pint  of  hot  water  by  shaking  them  together  in  a  vial.  Now 
pour  the  solution  of  iodide  into  the  solution  of  chloride  contained 
in  the  precipitating  jar,  both  liquids  being  hot  at  the  time  of  mix- 
ing them;  this  will  produce  immediately  a  brilliant  scarlet-colored 
precipitate  of  biniodide  of  mercury,  leaving  in  solution  the  very 
soluble  chloride  of  potassium.  Now  fold  a  plain  filter,  and,  having 
poured  off  the  supernatant  liquid  from  the  precipitated  biniodide, 
throw  the  latter  on  the  filter  in  a  funnel,  and  wash  it  by  addii^ 
repeatedly  fresh  portions  of  pure  water.  Wrap  the  filter  up  in  soft 
paper,  and  lay  it  away  with  a  weight  on  it,  in  a  warm  place  to  dry. 

biniodide  of  mercury  is  a  beautiful  scarlet-colored  powder  (in 
fine  crystals,  if  the  boiling  hot  solution  has  been  allowed  to  cool 
slowly);  insoluble  in  water,  but  soluble  in  alcohol,  and  in  solutions 
of  iodide  of  potassium  and  chloride  of  sodium.  It  is  wholly  sub- 
limed by  heat,  condensing  in  scales  which  are  at  first  yellow,  but 
afterwards  red. 

The  two  iodides  of  mercury  resemble  the  two  chlorides  in  their 
relative  medicinal  activity.  This  is,  like  corrosive  sublimate,  a 
jwwerfnl  poison. 

It  iH  conveniently  given  in  pill,  but  perhaps  more  frequently  in 
solution  of  iodide  of  potassium  with  or  without  the  addition  of 
vegotablo  alterative  preparations.     Dose,  ^^  to  \  gr. 

Ilydrargyri  lodidum  Viride.    Hgla»327.    {Subiodide,  Protiodide, 

or  Green  Iodide  of  Mercury.) 

Tako  of  Mercury A  troyounce. 

Iodine Five  arachms. 

Stronger  alcohol Sufficient. 

Rub  the  mercury  and  iodine  together,  adding  half  a  fluidounce 
of  rtrongor  alcohol  to  form  a  soft  paste,  and  continue  the  tritura- 
tion till  the  ingredients  are  thoroughlv  incorporated.  Stir  the  mix- 
IttlO  oouttHionally,  and,  at  the  end  of  two  hours,  triturate  a^ain, 
^Ih  oonaidorablo  pressure,  until  it  is  nearly  dry.  Then  rub  it  up 
vMl  itronffor  alconol,  gradually  added,  until  it  is  reduced  to  a 
IbnA  tbm  paste;  and  having  transferred  this  to  a  filter,  wash  it 
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with  stronger  alcohol  until  the  washings  cease  to  produce  a  per- 
manent cloudiness  when  dropped  into  a  large  quantity  of  water. 
Lastly,  dry  the  iodide  in  the  dark  with  a  gentle  heat,  and  keep  it 
in  a  well  stopped  bottle,  protected  from  the  light.     {U.  S.  P.) 

By  this  process,  though  a  slight  excess  of  mercury  is  used,  a 
8mall  quantity  of  the  red  iodide  is  formed,  which  is  directed  to  be 
removed  by  dissolving  it  out  with  the  alcohol. 

The  mercury  is  conveniently  weighed  by  balancing  a  small  paper 
pill-box  on  the  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as 
shown  in  Fig.  175 ;  so  that  a  sm^l  stream  of  the  metal 
may  be  poured  out  conveniently.     The  accurate  ad-      Fig.  175. 
jnstment  of  the  quantity  is  troublesome.     The  iodine 
also  requires  care  in  weighing,  owing  to  its  corrosive 
action  on  the  metals.     The  most  convenient  method 
is  to  balance  a  pair  of  watch-glasses  by  filing  away 
the  heavier  of  the  two,  or  by  pasting  on  to  the  ligher 
a  small  piece  of  tinfoil,  and  then  to  lay  them  away 
for  weighing  corrosive  substances.     In  the  absence  of  this,  a  piece 
of  thick  and  well  glazed  writing-paper  may  be  put  on  to  each  plate 
and  balanced.     If  the  scales  are  kept  in  a  case,  as  shown  in  the 
first  chapter,  they  should  be  taken  out  whenever  iodine  is  to  be 
weighed  on  them,  as  the  vapor  becoming  diffused  through  the  air 
inside  the  case  will  corrode  the  metal. 

Green  iodide  of  mercury  is  a  greenish-yellow  powder,  insoluble 
in  water,  alcohol,  or  solution  of  chloride  of  sodium,  but  soluble  in 
ether.  Officinal  stronger  alcohol,  when  shaken  with  it  and  sepa- 
rated by  filtration,  gives  but  a  transient  cloudiness  on  being  drop- 
ped into  water,  and  when  evaporated  from  a  porcelain  surface 
leaves  only  a  &int  red  stain.  Heated  quickly,  it  sublimes  in  red 
crystals,  which  afterwards  become  yellow  by  age;  it  is  converted  into 
teriodide,  which  has  a  yellow  color,  and  is  believed  to  be  more  active. 

It  is  used  as  an  alterative,  usually  in  pill.  Dose,  I  gr.  to  1  gr. ; 
it  is  incompatible  with  iodide  of  potassium,  which  converts  it  into 
biniodide  with  separation  of  mercury. 

Hydrargyri  lodidum  Flavum.    Hgl+Hgl,.    {Yellow  Iodide  of 

Mercury.) 

Owing  to  the  instability  of  the  protiodide  of  mercury,  it  is  not 
very  reliable  as  a  medicine  for  internal  use;  as  a  substitute  for  it,  a 
yellow  iodide  has  been  proposed,  which  is  unalterable  by  exposure 
and  age.  It  is  made  by  precipitating  protonitrate,  or  some  other 
protosalt  of  mercury,  by  iodide  of  potassium,  to  which  one-sixth  of 
Its  weight  of  iodine  has  been  previously  added. 

It  is  a  bright  lemon-yellow  powder,  insoluble  in  water  and  alco- 
hol; it  sublimes  when  heated  in  red  crystals,  which  turn  yellow 
on  cooling.  It  is  decomposed  by  hydriodic  acid  and  by  iodides 
which  are  incompatible  with  it.  It  is  given  in  doses  of  one-eighth 
or  one-quarter  grain. 
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Iodides  of  Calomel. 

Boutigny  has  proposed  for  medicinal  use  two  preparations  which 
have  been  called  respectively  iodide  and  biniodide  of  calomel  (sub- 
iodide  and  iodide).  The  former  is  prepared  by  heating  four  equi- 
valents of  calomel  in  a  retort  until  it  commences  to  sublime,  when 
gradually  two  equivalents  of  iodine  are  added.  The  salt  appears 
to  be  a  mixture  of  two  equivalents  of  calomel,  one  of  iodide,  and 
one  of  chloride  of  mercury. 

The  biniodide  of  calomel  is  prepared  in  a  similar  manner  from 
equal  equivalents  of  calomel  and  iodide,  and  must  therefore  contain 
one  equivalent  each  of  bichloride  and  biniodide  of  mercury. 

Gobley  (see  Am.  Journ.  Pharm.^  xxx.  168)  prepares  these  iodides 
by  triturating  the  material  together,  introducing  it  into  a  retort, 
and  heating  it  in  a  sand-bath  to  fusion. 

It  is  evident  that  the  two  preparations  must  be  of  different 
intensity  in  their  medicinal  properties.  They  have  been  given  in 
doses  of  one-sixteenth  to  one-eighth  grain,  and  employed  externally 
in  the  proportion  of  a  scruple  to  half  a  drachm  in  one  ounce  of 
ointment. 

Potassii  et  Hydrargyri  lodidum,    KI,2HgIj.    {lodohydrargyrate  of 

Potassium.) 

A  hot  solution  of  iodide  of  potassium  dissolves  three  equivalents 
of  biniodide  of  mercury,  one  of  which  crystallizes  out  on  cooling, 
afterwards  yellow  prisms  are  separated  having  the  composition 
stated  in  the  syllabus;  they  are  soluble  in  alcohol  and  ether,  but 
decomposed  by  water. 

It  is  said  to  be  less  apt  to  produce  salivation  than  other  mer- 
curial preparations.  It  is  given  in  doses  of  one-twelfth  to  one- 
eighth  grain,  and  in  ointment  of  the  same  strength  as  the  other 
mercurial  iodides.  When  intended  for  use  in  solution,  it  has  been 
recommended  to  make  it  extemporaneously  with  an  excess  of  iodide 
of  potassium,  or  dissolve  it  in  a  solution  of  this  iodide.  One  of  its 
most  useful  applications  is  to  thetesting  of  organic  alkalies,  which  see. 

Syrup  of  lodohydrargyrate  of  Iron. 

This  preparation  is  recommended  to  be  made  by  dissolving  one 
part  of  red  iodide  of  mercury  in  three  thousand  parts  of  the  officinal 
syrup  of  iodide  of  iron.  The  dose  is  from  twenty  to  thirty  drops 
as  an  alterative  tonic. 

Syrup  of  lodohydrargyrate  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  N.  Y.,  offers  this  preparation, 
made  by  combining  sixty-four  grains  of  iodine  in  three  drachms  of 
water  with  iron,  and  filtering  the  solution  into  three  and  a  half 
fluidounces  of  syrup ;  two  grains  of  red  iodide  of  mercury,  and 
one  and  a  half  grain  of  iodide  of  potassium  are  dissolved  m  one 
drachm  of  water,  and  added  to  the  syrup,  the  whole  to  measure 
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four  fluidooncee.    Some  orange-flower  water  may  be  added  to  im- 
prove the  flavor.    The  dose  is  a  teaspoonful. 

Hydrargyri  Bibromidum.    HgBr,»360.     {Bibromide  of  Mercury,) 

This  corrosive  poison  is  prepared  by  combining  two  parts  of  bro- 
mine with  five  parts  mercury  under  water. 

It  crvstallizes  from  water  in  white  shining  scales,  from  alcohol 
iu  needles;  is  soluble  in  water,  more  so  in  alcohol  and  ether,  and 
sublimes  when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate, 
and  IB  employed  in  the  same  doses. 

Hydrargyri  Bromidunu    HgBr=  280.    {Bromide  of  Mercury.) 

Nine  parts  of  bromide  of  mercury  are  mixed  with  five  parts  of 
mercury  and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by 
bromide  of  potassium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  crystals, 
insoluble  in  water  and  alcohol,  but  decomposed  by  the  continued 
action  of  bromides  or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  me- 
dium doses  of  four  to  five  grains. 

Hydrargyri  Cyanidum.    H<rCyj«=  252.     {Cyanide  or  Cyanuret  of 

Mercury.) 

Take  of  Ferrocyanide  of  potassium,  five  troyounces. 

Sulphuric  acid,  four  troyounces  and  one  hundred  and  twenty 

grains. 
"Eied  oxide  of  mercury,  in  fine  powder, 
Water,  each,  a  sufiicient  quantity. 

Dissolve  the  ferrocyanide  of  potassium  in  twenty  fluidounces  of 
water,  and  add  the  solution  to  the  sulphuric  acid,  previously  diluted 
with  ten  fluidounces  of  water,  and  contained  in  a  glass  retort. 
Distil  the  mixture  nearly  to  dryness  into  a  receiver  containing  ten 
fluidounces  of  water  and  three  troyounces  of  red  oxide  of  mercury. 
Set  aside  two  fluidounces  of  the  distilled  liquid,  and  to  the  re- 
mainder add,  with  agitation,  suflScient  red  oxide  to  destroy  the 
odor  of  hydrocyanic  acid.  Then  filter  the  solution,  and,  having 
added  the  reserved  liquid,  evaporate  the  whole  in  a  dark  place,  in 
order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and  keep 
them  in  a  well-stopped  bottle,  protected  from  the  light.     {U.  S.  P.) 

In  white  prismatic  crystals,  wholly  soluble  in  water.  When 
muriatic  acid  is  added  to  the  solution,  hydrocyanic  acid  is  evolved, 
made  evident  by  its  odor,  and  bichloride  of  mercury  is  left,  which 
is  entirely  volatilized  by  heat.  When  cyanide  of  mercury  is  heated, 
cyanogen  is  given  oflp,  and  a  blackish  matter  is  left  containing  glo- 
bules of  mercury. 

Cyanide  of  mercury  is,  like  the  corrosive  chloride,  a  powerful 
poison,  differing  from  that  remedy  in  producing  no  epiptstric  pain 
m  its  operation.  Some  practitioners  prefer  it  to  corrosive  chloride 
in  the  same  doses,  and  for  the  same  purposes. 
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Its  solution  should  not  be  precipitated  by  muriatic  acid  or  caustic 
potassa. 

Hydrargyri  Sulphuretum  Rubrum.    HgSB232.     {Red  Sulphide  or 
Sulphuret  of  Mircun/.     Artificial  Cinnabar.) 

When  melted  sulphur  is  brought  in  contact  with  mercury,  direct 
union  ensues ;  and  if  the  compound  is  afterwards  sublimed,  it  con- 
sists of  dark  scarlet,  shining,  crystalline  masses,  forming,  when 
powdered,  a  beautiful  scarlet  color,  known  by  the  name  of  vermi- 
lion. It  is  insoluble  in  water  and  alcohol,  volatilizes  entirely  when 
heated  alone,  but  with  potassa  it  is  reduced  to  metallic  globules. 

When  the  fumes  are  brought  into  contact  with  the  surface  of 
the  body,  the  drug  acts  as  a  topical  alterative,  and  becomes  ab- 
sorbed, affecting  the  system  the  same  as  other  mercurials.  It  is 
used  as  a  fumigator  in  some  syphilitic  skin  diseases ;  Sss,  thrown 
on  a  hot  iron,  and  placed  beneath  the  patient  wrapped  in  a  blanket, 
will  effect  the  object.  The  vapor  should  not  be  allowed  to  enter 
the  lungs. 

Hydrargyri  Sulphuretum  Nigrum.    {Black  Sulphide  of  Mercury. 

Ethiops  Mineral,) 

Made  by  rubbing  equal  parts  of  mercury  and  sulphur  together 
till  the  globules  disappear  and  a  powder  is  formed.  This  was  for- 
merly officinal,  but  has  been  omitted  from  the  Pharmacopoeia  since 
its  revision  in  1860. 

Ethiops  is  an  insoluble  black  powder,  which  is  rarely  used  for 
any  purpose.  It  may  be  safely  given  in  doses  of  from  gr.  v  to  3j> 
though  marked  by  no  very  active  properties. 

Hydrargyri  Oxidum  Rubrum.     HgO=216.     {Peroxide  of  Mercury. 

Mercuric  Oxide.     Red  Precipitate.) 

Prepared  by  dissolving  with  heat,  mercury,  R>iij,  in  a  mixture  of 
nitric  acid,  Ibij,  and  water,  Oij  ;  evaporating  the  liquor,  and  tritu- 
rating what  remains  to  a  powder.  This  is  put  into  a  very  shallow 
vessel,  and  heated  till  red  fumes  cease  to  arise,  the  nitrate  is  decom- 
posed by  heat,  nitrous  acid  fumes  being  disengaged  and  oxide  of 
mercury  remaining. 

Red  oxide  is  in  orange-red,  shining,  crystalline  scales;  when 
strongly  heated,  it  yields  oxygen  and  metallic  mercury,  without 
the  production  of  red  fumes.  It  is  insoluble  in  water,  but  soluble 
in  nitric  and  hydrochloric  acids. 

It  is  used  only  externally,  as  a  stimulant  and  escharotic ;  it  is 
much  applied  as  an  ointment  to  the  eye;  as  an  escharotic,  in  powder, 
alone,  or  mixed  with  sugar,  to  specks  in  the  cornea,  over  chancres, 
and  fungous  ulcers. 

The  directions  of  our  Pharmacopoeia  enjoin  great  care  in  reducing 
the  red  oxide  of  mercury  to  a  very  fine  powder;  as  it  is  very  apt 
to  be  gritty  from  containing  crystalline  portions. 
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The  preparation  is  produced,  uniform,  smooth,  and  satiB&ctorj 
bj  the  following  formula  of  T.  S.  Wiegand : — 

Take  of  Bichloride  of  mercury 550  grains. 

Caustic  potassa,  in  solution 116      ^' 

Dissolve  the  chloride  in  one  pint  of  boiling  water,  and  pour  the 
solution  into  the  solution  of  caustic  potassa,  diluted  with  two  pints 
of  water,  wash  with  water  till  there  is  no  taste,  and  dry  on  a  porous 
tile;  the  powder  is  smooth,  dense,  and  well  suited  for  the  purpose 
of  admixture  with  fatty  matters. 

Hydrargyri  Ozidum  Nigrum.    ^^p^21Q.    (Protoxide  of  Mercury^ 

Mercurou9  Oxide.    Black  Oxide  oj  Mercury.) 

Made  by  triturating  colomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  precipitates,  w^hile  chloride  of  potassium  re- 
mains in  solution,  and  is  removed  by  washing.  This  preparation 
was  omitted  from  the  U.  S.  Pharmacopoeia  in  1860. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  olive-colored 
by  the  action  of  li^ht.  It  is  wholly  dissipated  by  heat,  metallic 
globules  being  sublimed.  It  is  insoluble  m  water,  but  is  wholly 
dissolved  by  acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes 
substituted  for  it,  but  is  said  to  be  liable,  from  occasionally  contain- 
ing deutoxide,  to  operate  harshly.  3iji  placed  on  a  hot  iron,  answers 
the  purposes  of  a  mercurial  vapor  bath.  Triturated  with  lard,  it 
replaces  mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter 
to  a  half  grain  daily;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day, 
in  pill. 

Hydrargyri  Acetas.  Hg^OAc— 259.  {Acetate  of  Mercury.    Mercurous 

Acetate.) 

This  salt  crystallizes  from  a  hot  solution  of  protoxide  of  mercury 
in  acetic  acid,  or  from  a  mixture  of  the  hot  solutions  of  the  proto- 
nitrate  of  mercury  and  acetate  of  potassium. 

It  separates  in  soft  scales,  is  slightly  oxidized  by  the  air,  and 
blackened  by  the  light  while  moist. 

It  is  usea  in  similar  complaints  as  the  other  mercurial  salts, 
in  the  dose  of  one-sixth  of  a  grain  to  one  grain. 

Liquor  Hydrargyri  Nitratis.    Hg2N03  in  Aqua.    U.  S.  P. 

Tkike  of  Mercury,  three  troyounces. 
Nitric  acid,  five  troyounces. 
Distilled  water,  six  fiuidrachms. 

Dissolve  the  mercury,  with  the  aid  of  a  gentle  heat,  in  the  acid, 
previously  mixed  with  the  distilled  water.  When  reddish  vapors 
cease  to  arise,  evaporate  the  liquid  to  seven  troyounces  and  a  half, 
and  keep  it  in  a  well-stopped  bottle. 

In  this  process  part  of  the  nitric  acid  is  decomposed,  furnishing 
oxygen  to  the  mercury,  and  the  oxide  of  mercury  combines  with 
20 
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the  acid  to  form  the  nitrate  of  protoxide,  formerly  regarded  as  bi- 
nitrate  of  deutoxide  of  mercury,  in  solution.  The  nitric  acid  is 
designedly  present  in  considerable  excess. 

This  solution  is  made  officinal  for  the  preparation  of  citrine 
ointment;  it  is  too  concentrated  for  use  except  with  great  care 
as  a  caustic.  It  is  used  in  cancerous  and  other  malignant  aflec- 
tions,  and  is  similar  to,  though  not  identical  with,  the  preparation 
formerly  in  use  under  the  name  of  Add  Nitrate  de  Mercure. 

It  is  a  transparent,  nearly  colorless,  acid  liquid,  having  the  spe- 
cific gravity  2.165.  It  is  not  precipitated  by  the  addition  of  dis- 
tilled water;  the  diluted  solution  aftbrds,  with  potassa,  a  dirty- 
yellow  precipitate,  and  with  iodide  of  potassium,  a  bright-red  one, 
soluble  in  an  excess  of  the  precipitant.  When  dropped  on  a  bright 
surface  of  copper,  the  diluted  solution  instantly  deposits  a  coating  of 
mercury. 

Liquor  Hydragyri  Subnitratis.    HgNOj  in  Aq. 

The  German  Pharmacopoeia  contains  a  solution  of  the  protonitrate 
of  mercury,  prepared  by  digesting  mercury  in  excess  with  nitric 
acid  and  water,  equal  parts,  and  diluting  the  solution  until  it  has 
the  specific  gravity  of  1.1,  and  contains  in  twelve  parts  one  part  of 
mercury,  it  is  used  in  venereal  diseases  in  the  medium  aose  of 
two  drops. 

If  the  solution  should  contain  binoxide,  this  may  be  detected  by 
precipitating  it  with  chloride  of  sodium,  and  testing  the  filtrate 
with  sulphuretted  hydrogen,  which  will  produce  a  yellowish  pre- 
cipitate changing  to  black. 

Hydrargyri  Phosphas.   2(HgjO^H,P03=i497.    {Mercurous  Phosphate. 

Svbphosphate  of  Mercury.) 

A  solution  of  a  subsalt  of  mercury  is  precipitated  by  phosphate 
of  sodium,  and  the  precipitate  well  washed. 

It  is  a  white  crystalline  powder,  insoluble  in  water,  and  has  been 
employed  in  doses  of  about  one  grain,  once  or  twice  a  day. 

There  is  also  a  mercuric  phosphate  which  is  not  used  in  medicine, 
having  the  composition  2(Hg)H,P03. 

Hydrargyrum  Ammoniatum.    NH^HgCltsi  251.5.    {Mercuric  Amido- 

Chloride.    White  Precipitate  of  Mercury.) 

When  ammonia  is  added  to  a  solution  of  corrosive  sublimate,  a 
peculiar  compound,  and  not  the  oxide  of  mercury,  is  precipitated. 

This  is  a  white,  amorphous  powder,  in  irregular  masses,  frequently 
bearing  the  impression  of  the  fabric  on  which  it  is  drained  and 
dried.  It  is  decomposed  and  dissipated  by  heat;  is  insoluble  in 
water,  but  decomposed  by  continued  washing;  dissolves  in  hydro- 
diloric  acid  without  efifervescence;  and,  when  heated  with  potassa, 
gives  off  ammonia,  and  becomes  yellow  from  the  formation  of  the 
ved  oxide  of  mercury.  Acetic  acid  which  has  been  digested  with 
Ik  does  not  yield  with  iodide  of  potassium  either  a  yellow  or  blue 
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precipitate ;  it  is  not  blackened  when  rubbed  with  lime-water.     It 
18  a  compound  of  amidogen  or  amide  (NHj)  with  chloride  of  mercury. 
This  salt  is  never  used  internally ;  it  is  applied  externally,  to 
chronic  skin  afiections,  in  the  form  of  ointment.    {See  Uuguenta.) 

Hydrargyrum  cum  Creta,    {Mercury  with  Chalk.     Gray  Powder,) 

Made  bv  triturating  three  parts  of  mercury  with  five  parts  of 
prepared  chalk,  till  it  loses  its  fluidity  and  metallic  lustre,  and  the 
whole  assumes  the  form  of  a  dark-gray  powder. 

This  process  is  one  of  jgreat  labor;  and  other  modes  of  preparation 
have  been  employed.  Those  which  oxidize  part  of  the  mercury 
into  red  oxide  are  objectionable,  as  rendering  this  mild  powder 
drastic  and  violent  in  its  action.  It  is  much  less  used  than  blue 
mass,  which  it  resembles  in  its  action.  The  proportion  of  mercury 
is  larger  than  in  blue  mass,  but  is  said  to  be  equally  mild  when 
well  made.  Dr.  J.  C.  Beck,  of  Cincinnati,  has  examined  a  speci- 
men containing  15  j)er  cent,  of  red  oxide  of  mercury.  A  good  sub- 
stitute is  formed  by  mixing  powdered  blue  mass  with  prepared 
chalk,  extemporaneously. 

It  is  described  as  a  gray  powder,  partly  dissipated  by  heat. 
"WTien  a  small  portion  is  treated  with  dilute  acetic  acid  in  excess, 
it  is  partly  dissolved,  nothing  remaining  but  mercury  in  the  form 
of  minute  globules,  visible  by  the  aid  of  a  magnifying  glass.  The 
solution,  on  the  addition  of  muriatic  acid,  is  rendered  opalescent ; 
and,  when  filtered  after  this  addition,  and  treated  with  hydrosul- 
phuric  acid,  does  not  yield  a  black  precipitate. 

In  a  paper  by  Mr.  Joseph  P.  Remington,  read  before  the  Amer. 
Pharm.  Ajssociation  in  Sept.  1868,  the  formula  used  by  Dr.  E.  R. 
Squibb,  of  Brooklyn,  N.  Y.,  is  detailed,  in  which  10  parts  of  mer- 
cury and  2  parts  of  honey  are  shaken  together  in  a  properly  con- 
structed apparatus  for  six  hours';  to  this  mixture  31  parts  of  precipi- 
tated chalk,  mixed  into  a  paste  with  about  88  parts  of  water,  are 
added  and  thoroughly  mixed ;  the  whole  is  then  transferred  to  a 
muslin  strainer,  dried,  and  powdered.  In  nine  samples  of  this 
preparation  examined  by  Mr.  Remington  the  amount  of  oxide 
varied  from  .265  to  25.69,  thus  accounting  for  the  great  variation 
complained  of  by  medical  practitioners. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk 
neutralizing  acid  in  the  stomach,  while  the  mercury  increases  the 
biliary  secretion.    Dose,  for  a  child,  from  half  a  grain  to  three  grains. 

For  other  mercurial  preparations,  see  Pills  and  Ointments. 

AURUM.      (G0LD=-197.) 

Oold  is  a  soft  metal,  of  a  peculiar  yellow  color,  and  a  lustre 
which  is  not  affected  by  exposure  to  the  air  or  heat;  it  is  extremely 
malleable,  being  readily  drawn  into  very  fine  wire,  or  beaten  into 
leaves  of  17771^77^^^  of  an  inch  in  thickness,  or,  if  plated  on  to 
silver,  not  exc^seding  the  one  twelve-millionthpart  of  an  inch.  Its 
specific  gravity  is  19.5  ;  its  fusing  point  1300°  I\     CSommercially  the 
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quality  of  gold  is  designated  by  the  term  carat^  which  expresses 
its  fineness,  not  weight;  pure  gold  is  24  carat;  23  carat  gold  con- 
tains 23  parts  of  gold  to  one  of  alloy,  18  carat  gold  18  of  gold  to 
6  of  alloy.  At  the  mint  the  proportion  of  pure  gold  is  expressed 
by  thousandths.  American  coin  is  900  thousandths,  900  parts  pure 
gold  to  100  of  alloy.  To  find  the  carat  of  a  specimen  of  known 
percentage  of  pure  gold,  multiply  the  weight  of  pure  gold  by  24, 
and  divide  the  product  by  the  weight  of  the  mass.  American  coin 
is  of  21.6  carats,  thus: — 

900^=21.6. 
1000 

To  find  the  percentage  of  pure  gold  in  gold  of  known  carat, 
multiply  the  weight  by  the  carat  and  divide  by  24,  thus: — 

1000x21.6_QQQ 
24        "* 

Gold  is  not  attacked  by  acids,  except  by  nitromuriatic  acid, 
which  solution  is  the  starting  point  for  all  preparations  of  gold. 

It  combines  with  oxygen  in  two  proportions,  forming  a  suboxide, 
AuO,  and  a  peroxide,  AuOy 

Gold  leaf,  like  silver  leaf,  is  used  for  coating  pills  containing  nau- 
seous or  strong-smelling  substances. 

Test  for  Peroxide  of  Gold. — Sulphuretted  hydrogen  and  sulpbnret 
of  ammonium  cause  a  black  precipitate,  soluble  in  sulphuretted 
alkaline  sulphurets;  potassa  produces  a  reddish-yellow  precipitate ; 
ammonia  a  precipitate  of  a  similar  eolor,  which  is  fulminating 
gold ;  protochloride  with  a  little  perchloride  of  tin,  throws  down  a 
purple  red  precipitate,  insoluble  in  muriatic  acid. 

Preparations  op  Gold. 

Auripulvu,  Au.     Obtained  by  precipitation  or  by  mechanical  dirision. 

Auri  oxidum^  AaO,.     Anhydrous  blackish-brown  powder,  easily  decomposed  by  heat. 

Auri  chloridumf  AuCl|.  Yellow  or  reddish ;  crystalline,  combining  with  metallie  chlo- 
rides. 

Soda  €t  auri  ehloridum,  NaClyAnCIj-f-  4Aq.     Tellow  crystals,  not  deliqnescent. 

Auri  iodidum^  Aul,.     Dark  green ;  readily  decomposed,  combining  with  iodides. 

Auri  eyanidum^  AuCy.  Yellow,  crystalline,  insoluble ,  combining  with  alkaline  cya- 
nides. 

Auri  Pulvis.    {Pulverized  Gold.) 

When  solution  of  gold  in  nitromuriatic  acid  is  mixed  with  a 
solution  of  protosulphate  of  iron,  a  pulverulent  precipitate  of  a 
cinnamon-brown  color  is  produced,  which  is  metallic  gold,  aurum 
prcecipitatum.  By  filing  pure  gold,  may  likewise  be  obtained,  in  a 
pretty  fine  powder,  awn  limatura;  or  by  rubbing  gold  leaf  with 
sulphate  of  potassium  to  a  fine  powder,  and  dissolving  out  the  po- 
tassium salt,  aurum  prceparatum. 

Gold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic  and 
alterative,  and  to  be  considerably  milder  than  any  of  its  compounds. 
Its  dose  is  one-half  to  one  grain  two  or  three  times  a  day. 
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Auri  Oxidunu    Au,Oj— i442.     {Sesquiozide  or  Teroxide  of  Gold.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromuriatic  acid, 
\%  treated  with  magnesia,  the  precipitate  washed  with  water,  and 
then  decomposed  by  nitric  acid,  which  extracts  the  magnesia,  and 
a  reddish-yellow  powder  is  obtained,  which,  on  drying,  turns  chest- 
not  brown. 

It  is  somewhat  irritating,  but  has  the  general  properties  of  pow- 
dered gold;  in  scrofula,  syphilis,  etc.,  it  has  been  used  in  doses  of 
one-tenth  to  one-half  grain  twice  a  day. 

Liquor  Auri  Nitro-muriatis, 

This  is  a  solution  of  six  grains  of  chloride  of  gold  in  one  ounce 
of  nitromuriatic  acid,  which  has  been  used  as  a  caustic  in  cancerous 
affections;  it  produces  a  whitish  scab. 

A  stronger  solution  has  been  employed  for  syphilitic  and  scrofu- 
lous ulcers. 

Auri  CUoridurtL    AuClj«  803.5.     (Sesquichloride  or  Terchloride  of 

Gdl) 

This  salt  is  contained  in  the  solution  of  gold  in  nitromuriatic 
acid,  from  which  it  is  obtained  by  evaporation  to  dryness,  and  con- 
stant stirring  towards  the  end  of  the  process.  Care  should  be  taken 
in  the  evaporation  not  to  waste  the  salt,  which  is  volatile.  It  is  a 
reddish  crystalline  powder,  very  deliquescent;  soluble  in  water, 
alcohol,  and  ether.  Metals,  many  metallic  salts,  and  organic  com- 
pounds reduce  the  gold  from  its  solution. 

It  is  caustic,  producing  much  irritation ;  when  given  for  some 
time  it  is  apt  to  salivate ;  it  is  very  poisonous.  The  dose  is  one- 
twentieth  to  one-eighth  grain  once  a  day,  and  very  cautiously  in- 
creased to  several  doses  a  aay. 

Variously  diluted  with  chloride  of  sodium  this  salt  is  used  in  the 
photographic  art. 

Soda  ei  Auri  Chloridum.    N'aCl,AuClj+4Aq.    {Chloride  of  Sodium 

and  Gold,) 

This  double  salt  is  obtained  by  preparinff  the  perchloride  from 
three  and  a  half  parts  of  pure  gold,  dissolving  it  in  water,  and 
mixing  therewith  one  part  pure  anhydrous  chloride  of  sodium.  On 
evaporating  this  solution,  long  four-sided  prisms  are  obtained,  which 
are  of  a  yellow  color  and  unchangeable  in  the  air. 

This  salt  is  officinal  in  some  pharmacopoDias,  most  of  which,  how- 
ever, direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evap- 
orated mass  into  a  fine  powder. 

Of  the  preparations  ofgold,  this  double  chloride  is  most  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder. 
The  dose  is  one-twelfth  to  one-quarter  grain  a  day  of  the  pure  salt. 
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Auri  lodidum.    Axily    {Iodide  of  Gold.) 

If  a  solution  of  perchloride  of  ^old  is  gradually  added  to  iodide 
of  potassium,  the  resulting  precipitate  is  at  first  redissolved  on  aei- 
tation,  a  soluble  double  iodide  being  formed;  subsequently  the 
iodide  of  gold  is  precipitated,  leaving  the  supernatant  liquor  free 
of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.  It 
must  be  kept  in  well-stoppered  bottles,  as  in  contact  with  the  air  it 
gradually  loses  iodine  until  metallic  gold  is  left  behind. 

Like  other  preparations  of  gold,  it  is  of  an  alterative  effect,  but 
on  account  of  its  sf)ontaneous  decomposition,  it  is  not  very  reliable; 
the  dose  is  about  one-sixteenth  of  a  grain. 

Auri  Cyanidum,    AuCy.     {Cyanide  of  Gold.) 

The  cyanide  of  gold  which  has  been  used  in  medicine  appears  to 
be  the  protocyanide.  The  percyanide  is  in  white  tabular  crystals, 
fusing  at  112°,  giving  off  hydrocyanic  acid  and  cyanogen,  and  is 
easily  soluble  in  water,  alcohol,  and  ether.  That  employed  medi- 
cinally is  insoluble  in  those  liquids,  but  soluble  in  alkaline  cyanides, 
ammonia,  and  sulphuret  of  ammonium ;  properties  which  agree 
with  the  protocyanide  of  gold.  It  is  prepared  by  dissolving  ful- 
minating gold,  obtained  by  precipitating  a  solution  of  seven  parts 
of  gold  by  ammonia,  in  a  not  solution  of  six  parts  of  cyanide  of 
potassium,  and  treating  the  solution  with  muriatic  acid  m  excess, 
which  leaves  the  proto-cyanide  as  a  yellow  crystalline  powder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has 
been  used  as  an  alterative,  resolvent,  and  emmenagogue,  in  doses 
of  one-twelfth  to  one-half  grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in 
ointments,  and  in  cases  of  syphilis  for  frictions  on  the  gums  and 
tongue.  For  the  latter  purpose,  they  are  generally  mixed  with 
twice  or  three  times  their  weight  of  some  inert  powder,  and  the 
friction  is  commenced  with  about  one-sixth  grain  of  the  mixture  a 
day,  and  gradually  increased ;  the  milder  preparations  are  used  in 
somewhat  larger  proportions.  The  quantity  employed  in  ointments 
varies  with  the  nature  of  the  case,  the  preparation  used,  and  with 
the  effect  desired ;  from  two  to  twenty  grains  are  employed  to  an 
ounce  of  ointment. 

Platinum.    Pt  =  197.4. 

This  metal  is  remarkable  for  its  resistance  to  chemical  agents,  and 
for  its  infusibility.  It  is  soft,  of  a  silver-gray  color ;  ven^  malleable 
and  ductile,  though  inferior  in  these  respects  to  gold,  its  valuable 
physical  and  chemical  properties  render  it  indispensable  for  the 
pr«i>anition  of  the  necessary  utensils  for  a  chemical  laboratory. 

):  Utinum  dissolves  in  nitromuriatic  acid ;  with  oxygen  it  unites 
in  two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtO,; 
with  the  halogens  and  sulphur  it  forms  compounds  of  corresponding 
com  position. 
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Tests  for  Binozide  of  Platinum. — Platinum  in  solution  is  recog- 
nized by  the  following  behavior  towards  reagents:  Sulphuretted 
hydrogen  and  sulphuret  of  ammonium  cause  a  olackish-brown  pre- 
cipitate of  PtS^  insoluble  in  muriatic  and  nitric  acid,  soluble  in 
alkaline  sulphurets  and  potassa.  In  the  presence  of  chlorides,  or 
of  free  muriatic  acid,  potassa  and  ammonia  produce  a  crystalline 
yellow  precipitate,  soluble  in  alkalies.  Solutions  containing  free 
muriatic  acid  are  changed  by  protochloride  of  tin  to  a  deep 
brownish-red  color. 

Hatini  Perchloridum.    PtCl,  -  340. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in 
aqua  regia,  and  evaporating  to  dryness.  It  is  a  red  crystalline  mass, 
turning  brown  by  expelling  the  water  of  crystallization;  deli- 
quescent ;  soluble  in  water  and  alcohol ;  it  is  much  used  as  a  test 
for  the  inorganic  and  organic  alkalies,  with  which  it  forms  yellow 
double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses. 
In  doses  of  one-eighth  to  one-fourth  grain,  given  in  mucilaginous 
liquids,  it  has  b^n  employed  like  chloride  of  gold  in  syphilis, 
epilepsy,  etc.,  also  externally,  about  fifteen  grains  to  one  ounce  of 
ointment. 

Sodii  et  Flatini  Chloridum.    NaCl  +  PtCl^  +  6Aq  =  486.5. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of 
sodium  yellow  prisms  are  obtained  by  evaporation,  which  are  soluble 
in  water  and  alcohol. 

Its  effects.are  similar  to  the  former,  only  milder,  and  it  is  given 
in  somewhat  larger  doses. 


CHAPTER   XI. 

TESTS. 

In  the  last  edition  of  the  British  Pharmacopma  there  are  appended 
two  series  of  tests,  both  in  the  state  of  solution;  the  one  series  for 
qualitative  examination  of  substances,  the  other  for  quantitative 
experinient.  It  has  been  deemed  best  to  arrange  these  tests  sepa- 
rately in  this  place  rather  than  scatter  them  throughout  the  work 
under  various  heading.  These  solutions  will  enable  the  careful 
pharmacist  to  determine  with  certainty  the  quality  of  those  sub- 
stances he  may  be  supplied  with. 

Solution  of  Acetate  of  Copper. 

Take  of  Subacctate  of  copper  of  commerce,  in  fine  powder,  half  an 
ounce  (ayoirdupoisj. 
Acetic  acid,  one  fluiaounce  (Imperial). 
Distilled  water,  a  sufficient  quantity. 
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Dilute  the  acid  with  half  a  fluidounce  of  the  water;  digest  the 
subacetate  of  copper  iu  the  mixture  at  a  temperature  not  exceeding 
212°  with  repeated  stirring,  and  continue  the  heat  until  a  dry 
residue  is  obtained.  Digest  this  in  four  fluidounces  of  boiling  dis- 
tilled water,  and  by  the  addition  of  more  of  the  water  make  up  the 
solution  to  five  fluidounces,  and  filter  it. 

Solution  of  Acetate  of  Potassium. 

Dissolve  half  an  avoirdupois  ounce  of  acetate  of  potassium  in  five 
fluidounces  (Imperial)  of  distilled  water,  and  filter. 

Solution  of  Acetate  of  Sodium. 

Dissolve  half  an  avoirdupois  ounce  of  acetate  of  sodium  in  five 
fluidounces  (Imperial)  of  distilled  water,  and  filter. 

Solution  of  Albumen. 

Mix,  by  trituration  in  a  mortar,  the  white  of  one  egg  and  four 
fluidounces  (Imperial)  of  distilled  water,  and  fllter  through  clean 
tow  previously  moistened  with  distilled  water.  This  solution  should 
be  prepared  when  wanted  for  use. 

Solution  of  Ammonio-nitrate  of  Silver. 

Take  of  Nitrate  of  silver,  in  crvstals,  a  quarter  of  an  ounce  (avoir.). 

Solution  of  ammonia,  naif  a  fluidounce  (Imp.),  or  a  sufficiency. 
Distilled  water,  a  sufficiency. 

Dissolve  the  nitrate  in  eight  fluidounces  of  the  water,  and  to  the 
solution  add  the  ammonia  until  the  precipitate  flrst  formed  is  nearly 
dissolved.  Filter,  and  add  distilled  water  so  that  the  bulk  may  l>e 
ten  fluidounces  (Imperial). 

Solvation  of  Ammonio-nitrate  of  Copper. 

Take  of  Sulphate  of  copper,  in  crystals,  half  an  ounce  (avoir.). 
Solution  of  ammonia. 
Distilled  water,  of  each,  a  sufficiency. 

Dissolve  the  sulphate  in  eight  fluidounces  (Imperial)  of  the  water, 
and  to  the  solution  add  the  ammonia  until  the  precipitate  first 
formed  is  nearly  dissolved.  Filter,  and  then  add  distilled  water,  so 
that  the  bulk  may  be  ten  fluidounces  (Imperial). 

Solution  of  Ammonio-sulphate  of  Magnesia. 

Take  of  Sulphate  of  magnesia,  one  ounce  (avoirdupois). 

Chloride  of  ammonium  (muriate  of  ammonia),  half  an  ounce 

(avoirdupois). 
Solution  (water)  of  ammonia,  half  a  fluidounce. 
Distilled  water,  a  sufficiency. 

Dissolve  the  sulphate  and  the  chloride  in  eight  fluidounces  (Im- 
perial) of  the  water,  and  to  the  solution  add  the  ammonia  ana  as 
much  distilled  water  as  will  make  up  the  bulk  to  ten  fluidounces 
.(Imperial). 
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Solution  of  JBoracic  Acid. 

Dissolve  fifty  grains  of  boracic  acid  in  one  fluidounce  (Imperial) 
of  rectified  spirit,  and  filter. 

Solution  of  Bromine. 

Upon  ten  minims  of  bromine,  in  a  bottle  furnished  with  an  ac- 
curately fitting  glass-stopper,  pour  five  fluidounces  (Imperial)  of 
distilled  water,  and  shake  several  times.  Keep  the  solution  ex- 
cluded from  the  light. 

Solution  of  Carbonate  of  ^mmonium. 

Take  of  Carbonate  of  ammonium  in  small  pieces,  half  an  ounce  (avoir.). 
Distilled  water,  ten  fluidounces  (Imperial). 

Dissolve  and  filter. 

Solution  of  Chloride  of  Ammonium.    Solution  of  Hydrocfdorate  of 

Ammonia. 

Dissolve  one  ounce  (avoirdupois)  of  chloride  of  ammonium  in 
ten  fluidounces  (Imperial)  of  distilled  water,  and  filter. 

Saturated  Solution  of  Chloride  of  Calcium. 

Dissolve  four  ounces  (avoirdupois)  of  chloride  of  calcium  in  five 
flaidouDoes  (Imperial)  of  distilled  water,  and  filter. 

Solution  of  Chloride  of  Gold. 

Take  of  Fine  ^Id,  reduced  by  a  rolling  machine  to  thin  laminffi,  sixty 
jlprams. 
Nitric  acid,  one  fluidounce  and  a  half  (Imperial). 
Hjdrochloric  acid,  seven  fluidounces  (Imperial). 
Distilled  water,  a  sufficiency 

Place  the  gold  in:  a  flask  with  the  nitric  acid  and  six  fluidounces 
of  the  hydrochloric  acid,  first  mixed  with  four  fluidounces  of  the 
water,  and  digest  until  it  is  dissolved.  Add  to  the  solution  the 
additional  fluidounce  of  hydrochloric  acid,  evaporate  at  a  heat  not 
exceeding  212^  until  acid  vapors  cease  to  be  given  off*,  and  dissolve 
the  chloride  of  gold  thus  obtained  in  five  fluidounces  (Imperial)  of 
distilled  water.    The  solution  should  be  kept  in  a  stoppered  bottle. 

Solution  of  Chloride  of  Tin. 

Take  of  Granulated  tin,  one  ounce  (avoirdupois). 

Hydrochloric  acid,  three  fluidounces  (Imperial). 
DistiUed  water,  a  sufficiency. 

Dilute  the  acid  in  the  flask  with  one  fluidounce  of  the  water,  and 
having  added  the  tin  apply  a  moderate  heat  until  gas  ceases  to  be 
evolved.  Add  as  much  of  the  water  as  will  make  up  the  bulk  to 
five  fluidounces,  and  transfer  the  solution,  together  with  the  undis- 
solved tin,  to  a  bottle  with  an  accurately  ground  stopper. 
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Solution  of  Gelatin. 

Take  of  I»iigiass  (Icthyocolla),  in  shreds,  fifty  grains. 

Warm  distilled  water,  five  fluidounces  (Imperial). 

ICx  and  digest  for  half  an  hour  on  a  water-bath  with  repeated 
shaking,  and  filter  through  clean  tow  moistened  with  distilled 


Solution  of  lodate  of  Potash. 

TiioB  of  Iodine^ 

Chlorate  of  potash,  each,  fifty  grains. 

Xitric  acid,  eight  minims. 

I>i:$cilled  water,  ten  fluidounces  and  a  half  (Imperial). 

Rub  the  iodine  and  chlorate  of  potash  together  to  a  fine  powder; 
place  the  mixture  in  a  Florence  flask,  and,  having  poured  upon  it 
Wf  a  tiuidounce  of  the  water  acidulated  with  the  nitric  acid,  digest 
ac  a  gentle  heat  until  the  color  of  the  iodine  disappears.  Boil  for 
one  minuce.^  then  transfer  the  contents  of  the  flask  to  a  capsule,  and 
evaporate  to  j»erfcct  dryness  at  212°.  Finally,  dissolve  the  residue 
in^e  remaining  ten  fluidounces  of  distilled  water,  filter  the  solu- 
UQQ^  and  keep  it  in  a  stc^pered  bottle.  ^ 

Solution  of  Iodide  of  Potassium. 

W!S>oIve  one  ounce  ^avoirdupois)  of  iodide  of  potassium  in  ten 
ttudv^uticee  of  distill^  water,  and  filter. 

^lUioH  of  Oxalate  of  Ammonia. 

Xs)iK>  v.>f  i.>xtil»tc  of  aimuooia^  half  an  ounce  (avoirdupois). 
Wiurtu  ditftillMd  water^  one  pint  (Imperial) 

>lve  and  filter* 


Solutii/n  of  RrcMoride  of  Platinum. 

XiiJt^  ^  *V^^  platiuum  fUU  a  quarter  of  an  ounce  (avoirdupois). 
Nivric  acidv 

H>\hxvhli.>ric  acid,  each,  a  sufficiency. 
IHii^iUvd  water*  seven  fluidounces  (Imperial). 

)|jiX  *  ttuldv>ttiKV  v>f  the  uitric  acid  with  four  fluidounces  of  the 
j|Jjl^^|\^v  ^"^id  and  two  fluidounces  of  the  water ;  pour  the  mix- 
ta^\)»V  *  ^^<!^ll  fl^^  cotttaiuin^  the  platinum,  and  digest  at  a 
^^^  h^WiK^ivli^^  more  v>f  the  acid  mixed  in  the  same  proportion, 
%btwi  N^  iK\\*twar\\  until  the  metal  is  dissolved.  Transfer  the 
»^  K^  *  ^H.H\vlaiu  v*aj>sule,  add  to  it  a  fluidrachm  of  hydro- 
ik^  %HiJU  Aud  cvajvrate  on  a  water-bath  until  acid  vapors  cease 
l^^'^^  ^  ^*^'^  ^^^  iwJdue  be  dissolved  in  the  remaining  five 
^ItW^  Vt'  dwtiUevl  water^  filter,  and  preserve  in  a  stoppered 

v^HdVn  of  Phosphate  of  Soda. 

M^  <M^  vHtusv  v^vv^irdunois)  of  crystallized  phosphate  of 
Il^NmA^^*^  v4'  distilled  water,  and  filter. 
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Solution  of  Med  Prussiate  of  Potash.    Solution  of  Ferridcyanide 

of  Potassium. 

Dissolve  a  quarter  of  an  ounce  (avoirdupois)  of  crystallized  red 
prussiate  of  potash  in  five  fluidounces  (Imperial)  of  distilled  water, 
and  filter. 

Solution  of  Sulphate  of  Indigo. 

Take  of  Indi^,  dry  and  in  fine  powder,  five  grains. 
Sulpnuric  acid,  ten  fluidounces  (Imperial). 

Mix  the  indigo  with  a  fluidrachm  of  the  acid  in  a  small  test- 
tube,  and  apply  the  heat  of  a  water-bath  for  an  hour.  Pour  the 
blue  liquid  into  the  remainder  of  the  acid,  agitate  the  mixture, 
and,  when  the  undissolved  indigo  has  subsided,  decant  the  clear 
liquid  into  a  stoppered  bottle. 

Solution  of  Sulphate  of  Iron. 

IHssolve  ten  grains  of  granulated  sulphate  of  iron  in  one  fluid- 
ounce  (Imperial)  of  boiling  distilled  water,  and  filter.  This  solu- 
tion should  be  prepared  when  wanted  for  use. 

Solution  of  Sulphate  of  Lime. 

Take  of  Plaster  of  Paris,  a  quarter  of  an  ounce  (avoirdupois). 
Distilled  water,  one  pint  (Imperial). 

Rub  the  plaster  of  Paris  in  a  porcelain  mortar  for  a  few  minutes 
with  two  fluidounces  of  the  water,  introduce  the  mixture  thus  ob- 
tained into  a  pint  bottle  (Imperial^  containing  the  rest  of  the  water, 
shake  well  several  times,  and  allow  the  undissolved  sulphate  to 
subside ;  when  this  has  occurred,  filter. 

Solution  of  Sulphide  of  Ammonium. 

Take  of  Solution  of  anmionia,  five  fluidounces. 

Put  three  fluidounces  of  the  ammonia  into  a  bottle  and  conduct 
into  this  a  stream  of  sulphuretted  hydrogen  so  long  as  this  gas 
continues  to  be  absorbed;  then  add  the  remainder  of  the  ammonia,' 
and  transfer  the  solution  to  a  green-glass  bottle,  furnished  with  a 
well-ground  stopper. 

Solution  of  Tartaric  Acid. 

Dissolve  one  ounce  (avoirdupois)  of  crystallized  tartaric  acid  in 
eight  fluidounces  of  distilled  water,  add  two  fluidounces  (Imperial) 
of  rectified  spirit,  and  keep  the  solution  in  a  stoppered  bottle.  The 
spirit  is  add^  to  preserve  the  solution. 

Solution  of  Yellow  Prussiate  of  Potash.    Solution  of  Ferrocyanide 

of  Potassium. 

Dissolve  a  quarter  of  an  ounce  (avoirdupois)  of  crystallized 
yellow  prussiate  of  potash  in  five  fluidounces  (Imperial)  of  distilled 
water,  and  filter. 
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Quantitative  Tests. — The  design  in  directing  this  series  of  tests  is 
to  supply  suitable  solutions  with  which  to  determine  the  quantity 
of  any  particular  substance  that  may  be  under  examination.  Being 
all  in  solution,  they  are  known  as  volumetric  solutions  in  the  Britisk 
Pharmacopoeia. 

The  solutions  are  made  so  that  each  grain-measure  represents  a 
definite  quantity  of  the  article  in  solution,  and  when  a  given 
number  of  measures  is  used,  the  quantity  of  the  reagent  is  at  once 
known.  To  make  the  tests  as  easy  and  simple  as  possible,  the  solu- 
tion is  generally  made  to  the  measure  of  10,000  grains,  and  these 
solutions  should  be  rendered  uniform  before  being  used,  and  pre- 
served in  closely-stopped  bottles  to  prevent  change  by  atmoepberic 
action  or  evaporation. 

Volumetric  Solution  of  Bichromate  of  Potassa.    K02Cr03= 147.5. 

Take  of  Bichromate  of  potassa,  147.5  grains. 
Distilled  water,  a  sufficiency. 

Put  the  bichromate  into  a  10,000-grain  flask,  and,  having  half 
filled  the  flask  with  the  water,  allow  the  salt  to  dissolve;  then 
dilute  the  solution  with  more  water  until  it  has  the  exact  bulk  of 
10,000  grain-measures. 

The  quantity  of  this  which  fills  the  burette  to  0  (1000  grain- 
measures)  contains  one-tenth  of  an  equivalent  in  grains  (14.75 
grains)  of  the  bichromate  of  potash,  and  when  added  to  a  protosalt 
of  iron  acidulated  with  hydrochloric  acid,  is  capable  of  converting 
one-tenth  of  six  equivalents  of  iron  (16.8  grains)  from  the  state  of 
a  protosalt  to  that  of  a  persalt  (sesquisalt).  in  practising  this 
volumetric  process,  it  is  known  that  the  whole  of  the  protosalt  has 
been  converted  into  a  persalt  when  a  minute  drop  of  the  solution 
placed  in  contact  with  a  drop  of  the  solution  of  ferridcyanide  of 
potassium  on  a  white  plate  ceases  to  strike  with  it  a  blue  color. 

By  this  test  it  is  very  evident  that  the  quantity  of  any  ferrous 
salt  may  be  estimated  in  whatever  compound  it  may  be  present. 
In  the  case  of  ferrous  salts  the  rationale  is  this:  two  equivalents  of 
bichromate  of  potassa,  which  contain  two  equivalents  of  chromium 
and  six  of  oxygen,  yield  three  equivalents  of  oxygen,  and  become 
throe  equivalents  of  sesquioxide  of  chromium  to  the  six  equiva- 
lents of  the  ferrous  salt  (6FeO),  converting  them  into  three  of  the 
ferric  salt  (SPeA)- 

Volumetric  Solution  of  Hyposulphite  of  Soda.    NaOS,Oj + 5H,0sa  124. 

Tako  of  Hyposulphite  of  soda,  in  crystals,  two  hundred  and  sixty  grains. 
Distilled  water,  a  sufficiency. 

Dissolve  the  hyposulphite  in  10,000  grain-measures  of  distilled 
tmter*  Fill  a  burette  with  this  solution,  and  drop  it  cautiously 
into  1000  grain-measures  of  the  volumetric  solution  of  iodine  until 
^t#  brown  color  is  just  discharged.  Ifote  the  number  of  grain- 
iMIMiures  (n)  required  to  produce  this  eflfect ;  then  put  8000  grain- 
luree  of  the  same  solution  into  a  graduated  jar,  and  augment 


YOLUMITBIO    SOLUTION    OF    NITRATE    OF    SILVER.      817 

{his  quantity  by  the  addition  of  distilled  water  until  it  amounts  to 

8000  X 1000 

grain-measures.     If,  for  example,    n=«950,   the  8000 

flrrain-measures  of   solution    should  be  diluted  to  the    bulk  of 

8000  X 1000 

QCQ «8421  gram-measures.  Of  this  solution  1000  grain- 
measures  contain  24.8  grains  of  the  hyposulphite  (V^  of  2(!N'aOSjO^-|- 
5H,0),  in  grains,  and  therefore  correspond  to  12.7  grains  of  iodine 
^jigth  of  an  equivalent).  This  solution  is  used  for  estimating  free 
iodine,  an  object  which  it  accomplishes  by  forming  with  iodine, 
iodide  of  sodium  and  tetrathionate  of  soda.  1000  grain-measures 
of  it  include  one-tenth  of  two  equivalents  of  the  hyposulphite  in 
grains,  and  therefore  correspond  to  12.7  grains  of  free  iodine. 

Volumetric  Solution  of  Iodine.    1=127. 

Takeoflodine 127  grains. 

Iodide  of  potassium 180  grains. 

DistiUed  water A  sufficiency. 

Put  the  iodide  of  potassium  and  iodine  into  the  10,000-grain 
flask,  fill  the  flask  to  aoout  two-thirds  of  its  bulk  with  the  distilled 
water,  gently  agitate  until  solution  is  complete,  and  then  dilute 
the  solution  with  more  of  the  water,  until  it  has  the  exact  volume 
of  10,000  grain-measures.  Of  this  solution  1000  grain-measures 
contain  x'^th  of  an  equivalent  in  grains  (12.7)  of  iodine,  and  therefore 
oonespond  to  1.7  grain  of  sulphuretted  hydrogen,  8.2  grains  of 
snlphorous,  and  4.95  grains  of  arsenious  acid. 

This  solution  was  made  for  use  in  determining  the  amount  of 
sulphuretted  hydrogen  or  of  a  metallic  sulphuret  in  a  liquid,  but 
its  principal  use  is  for  estimating  the  quantity  of  sulphurous  and 
anenious  acids.  It  is  to  be  droppea  from  the  burette  into  the  liquid 
under  examination  until  free  iodine  begins  to  be  apparent  in  the 
solution. 

Volumetric  Solution  of  Nitrate  of  Silver.    AgONO^«170. 

Take  of  Nitrate  of  silver 170  grains. 

Distilled  water A  sufficiency. 

Put  the  nitrate  into  a  10,000-grain  flask,  and  having  half  filled 
the  flask  with  the  water,  allow  the  salt  to  dissolve;  then  dilute  the 
solution  with  more  of  the  water  until  it  has  the  exact  bulk  of 
10,000  grain-measures.  The  solution  should  be  kept  in  an  opaque 
stoppered  bottle.  Of  this  solution  1000  grain-measures  contain 
/jjth  of  an  equivalent  in  grains  of  nitrate  of  silver  (17  grains). 
When  this  solution  is  dropped  into  dilute  hydrocyanic  acid  rendered 
alkaline  by  soda,  the  precipitate  at  first  formed  is  redissolved,  and 
continues  to  be  so  until  the  whole  of  the  cyanogen  of  the  acid  has 
united  with  the  sodium  and  silver,  forming  the  double  cyanide  of 
•odium  and  silver.  In  such  experiments  1000  grain-measures  of 
the  solution  indicate  that  5.4  grains  of  absolute  nydrocyanic  acid 
have  entered  into  combination. 
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Volumetric  Solution  of  Oxalic  Acid.    2B0  fifi^ + 4H0=:  126. 

Take  of  Puritied  oxalic  acid,  in  crystals  quite  dry,  but  not  effloresced, 
six  hundred  and  thirty  grams. 
Distilled  water,  a  sufficiency. 

Put  the  oxalic  acid  into  a  10,000-grain  flask,  fill  the  flask  to  about 
two-thirds  of  its  bulk  with  the  water,  allow  the  acid  to  dissolve, 
and  then  dilute  the  solution  with  more  of  the  water  until  it  has 
the  exact  volume  of  10,000  grain-measures.  Of  this  solution  1000 
grain-measures  contain  half  an  equivalent  in  grains  (63)  of  oxalic 
acid,  and  are  therefore  capable  of  neutralizing  one  equivalent  in 
grains  of  an  alkali  or  an  alkaline  carbonate. 

Volumetric  Solution  of  Soda.    NaO,HO«a40. 

Take  of  Solution  of  soda, 

Distilled  water,  of  each,  a  sufficiency. 

Fill  a  burette  with  the  solution  of  soda,  and  cautiously  drop  this 

into  63  grains  of  purified  oxalic  acid  dissolved  in  about  two  ounces 

of  the  water,  until  the  acid  is  exactly  neutralized,  as  indicated  bv 

litmus.    Note  the  number  of  grain-measures  (n)  of  the  solution  nsed, 

and  having  then  introduced  9000  grain-measures  of  the  solution 

of  soda  into  a  graduated  jar,  augment  this  quantity  by  the  addition 

^       ^          ^-1  ..  ,               9000x1000       .  T^  ^ 

of  water  until  it  becomes  gram-measures.    If,  for  ex- 

n 
ample,  n=930,  the  9000  grain-measures  should  be  augmented: 

9000  X  lOOO^ggr^y  grain-measures.  Of  this  solution  1000  grain- 
measures  contain  one  equivalent  in  grains  (40  grains)  of  hydrate  of 
soda,  and  will,  therefore,  neutralize  one  equivalent  in  grains  of  any 
monobasic  acid,    (^r.) 
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PART  lY. 

PHARMACY  IN  ITS  RELATIONS  TO  ORGANIC  CHEMISTRY. 


CHAPTER  I. 

LIGNEOUS  FIBRE  AND  ITS  DERIVATIVES. 

Organic  chemistry  refers  to  the  properties  and  composition  of 
Babetances  which  have  been  formed  in  vegetables  and  animals 
tinder  the  influence  of  life,  and  their  derivatives ;  the  vast  variety 
of  these  compounds,  and  the  fact  that  their  differences  are  not  so 
much  in  the  variety  of  their  ultimate  constituents  as  in  the  number 
of  atoms  of  these  and  their  peculiar  and  inexplicable  modes  of  com-> 
bination,  make  their  study  almost  a  distinct  branch  of  chemical 
science. 

Most  vegetable  substances  used  in  medicine  come  into  the  hands 
of  the  pharmacist  in  a  crude  condition,  and  the  first  scientific  inquiry 
in  connection  with  their  modes  of  preparation  relates  to  the  action 
of  solvents  upon  them,  which  to  some  extent  involves  investigation 
of  their  chemical  characteristics. 

All  plants  are  composed  of  organic  proximate  principles,  which, 
when  rarther  resolved,  are  found  to  consist  of  carbon,  oxygen,  and 
hydrogen;  when  the  two  latter  elements  are  combined  in  the  pro- 

Sortion  in  which  they  exist  in  water,  they  are  termed  carbohy- 
rates;  others  consist  of  carbon  and  hydrogen  only,  while  another 
class  is  distinguished  by  containing  also  nitrogen,  and  some  of 
these  phosphorus  and  sulphur. 

The  predominance  of  one  or  other  of  these  proximate  principles 
in  any  group  of  animal  or  of  vegetable  products,  usually  adapts  its 
individual  members  to  certain  modes  of  preparation  and  use  in 
medicine,  and  constitutes  a  strong  feature  of  resemblance  among 
them.  This  characteristic  is  still  moreihai'ked  when  associated, 
as  it  often  is,  with  similar  botanical  relations,  but  even  in  the  ab- 
sence of  these  it  is  very  apparent;  substances  which  owe  their 
utility  to  the  starch  they  contain  are  naturally  associated  as  fari- 
nateouSy  while  the  gums  are  well  and*  familiarly  classed  together. 
So  with  the  aromatics^  containing^  essential  oils  and  resins;  the  nar- 
eoticSy  containing  vegetable  alkalies,  etc. 

The  proximate  principles  of  plants  are  capable  of  division  into 
two  mam  classes:  these  are,  First j  Those  which  are  nutritious  or 
inert,  and  are  generally  diffused  throughout  the  vegetable  king- 
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dom,  including  a  few  obtained  from  animals  also;  this  class  consists 
of  cellulose,  starch,  gums,  sugar,  fixed  oils  and  fats,  and  the  nitro- 
genized  or  protein  compounds.  Second^  Those  which  are  generally 
not  nutritious,  but  medicinal  or  poisonous,  and  are  less  difiiisea, 
being  in  some  instances  confined  to  a  very  few  families  of  plants; 
these  are  the  crystallizable  and  uncrystalfizable  neutral  principles, 
the  vegetable  acids  and  alkalies,  the  essential  oils  and  resins,  etc 
In  treating,of  these  principles,  and  some  of  the  important  druj 
in  which  they  are  found,  the  organic  materia  medica  will 
brought  into  view  in  a  different  aspect  from  that  under  which  it  is 
usually  studied. 

Cellulose.    C^'E^fig,    (Cellulin.    Lignin.) 

This  is  an  inert,  colorless,  sometimes  translucent,  tasteless,  in- 
odorous, organized  substance,  which  is  present  in  the  cell  walls  of 
all  plants,  and  is  the  basis  of  woody  fibre. 

By  long  continued  boiling  with  diluted  sulphuric  acid  it  be- 
comes "crummy,"  and  finally  is  converted  into  soluble  cellulose, 
dextrin;  for  its  behavior  with  cold  diluted  sulphuric  acid  see 
Parchment  Paper;  cold  concentrated  sulphuric  and  muriatic  acids 
render  it  gelatinous  and  finally  dissolve  it  This  solution  contains 
dextrin,  a  modified  lignin  which  is  soluble  in  water,  and  another 
form  precipitated  by  water. 

Schweizer's  solvent  for  lignin  is  an  ammoniacal  solution  of  oxide 
of  copper,  the  solvent  action  of  which  is  in  proportion  to  the  amount 
of  copper  it  contains,  but  decreases  with  age  in  consequence  of  the 
absorption  of  carbonic  acid,  and  is  prevented  by  acids,  salts,  or  sugar. 
Acids  precipitate  the  lignin  in  an  amorphous  condition,  drying  to 
a  horn-like  mass.  These  solutions  are  precipitated  by  the  addition 
of  salts,  gum  Arabic,  dextrin,  and  alcohol. 

The  substances  belonging  under  this  head,  and  allied  compounds, 
are  soluble  in  Schweizer's  solvent  in  the  following  order:  silk,  cot- 
ton, paper,  linen,  animal  bladder,  and  wool,  the  latter  requiring  the 
aid  of  heat;  muslin  dissolves  readily;  starch  is  insoluble,  but  forms 
a  paste  when  aided  by  heat;  gun-cotton  is  insoluble  in  this  solution. 

With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium 
and  chloride  of  zinc  produces  a  blue  color,  which  appears  also  after 
brisk  boiling  with  strong  potash  lye,  on  the  addition  of  iodine. 
When  boiled  with  solution  of  potassa,  lignin  is  decomposed  into 
numerous  acid  compounds,  containing  from  one  to  four  equivalents 
of  carbon;  fusing  hydrate  of  potassa  forms  with  lignin  oxalic  acid. 

Pharmaceutical  manipulations  are  chiefly  directed  to  freeing 
from  lignin,  by  the  aid  of  various  menstrua,  those  active  principles 
which  it  incloses,  excluded  from  external  influences,  and  safely 
locked  up  in  their  natural  repositories  till  needed  for  the  relief  of 
suffering  or  the  restoration  of  health. 

Lignin  is  officinal  under  the  name  of  gossr/pium^  cotton,  which, 
in  its  condition  of  raw  cotton,  or  carded  cotton,  is  much  used  in 
surgery,  and  forms  the  basis  of  the  singular  and  interesting  com- 
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pounds  known  as  gun-cotton,  pyroxylin,  and  the  other  forms  of 
prepare<l  cotton  entering  into  collodion  and  blistering  collodion. 

Another  form  of  lignin,  which  is  of  interest  to  the  surgeon,  is 
that  of  patent  lint,  prepared  from  the  fibres  of  the  flax  plant 
(Linum  U3ita8simum\  or  from  old  white  linen  cloth  scraped  so  as 
to  make  it  soft  and  woolly;  much  of  the  lint  of  commerce  con- 
tains a  certain  portion  of  cotton  fibre,  which  the  manufacturers 
assert  is  not  injurious  for  the  purposes  for  which  it  is  used. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most 
important  K)rms  of  lignin.  Wrapping  paper  is  referred  to  among 
the  necessary  articles  of  an  outfit.  This  is  produced  of  various 
qualities,  but  the  pharmacist  who  aims  at  a  high  reputation 
should  not  be  parsimonious  in  the  purchase  of  an  article,  by  the 
quality  of  which  his  character  for  neatness  is  so  likely  to  be 
estimated. 

Parchment  paper  is  a  useful  modification  of  ligneous  fibre,  pre- 
pared by  exposing  common  unsized  paj^er  to  the  action  of  a  mixture 
of  two  parts  by  measure  of  strong  sulphuric  acid  and  one  of  water 
for  no  longer  time  than  is  taken  in  drawing  it  through  the  acid, 
and  immediately  washing  in  water  containing  a  little  soda  or 
ammonia.  If  the  acid  varies  much  from  the  proper  strength,  the 
paper  will  be  charred  or  else  changed  into  dextrin,  and  if  too  long 
exposed  the  latter  change  will  take  place.  It  is  tough,  firm,  imper- 
vious, and  though  very  similar  to  parchment,  not,  like  it,  decora- 
posed  by  heat  and  moisture.  It  is  not  a  compound  of  lignin,  but 
consists  of  fibre  changed  in  its  chemical  and  physical  proi^erties. 

Water  does  not  titer  through  parchment  paper,  but  passes 
gradually  through  it  by  endosmotic  action.  In  this  passage  through 
the  paper  it  carries  with  it  all  dissolved  compounds  which  are  crys- 
tallizable,  while  those  which  exist  in  an  amorphous  condition  do 
not  penetrate.  These  latter  have  been  called  by  Graham  colloids^ 
the  former  crystalloids^  and  the  process,  which  is  well  adapted  for 
separating  minute  Quantities  of  the  latter  from  the  first  group, 
dialysis.  The  crvstalloids  do  not  dializewith  the  same  rapidity,  and 
the  process  may  be, therefore,  employed  for  approximately  separating 
two  or  more  crystallizable  substances  of  different  dializing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skele- 
ton separated  from  leaves  by  the  maceration  and  decay  of  the  cel- 
lular structure,  and  the  purification  and  bleaching  of  the  remaining 
fibrous  portions.  No  ornament  is  more  chaste  and  elegant  than  a 
bouquet  of  these,  and,  it  being  within  the  capacity  of  any  person 
of  taste  to  produce  them,  the  art  is  well  adapted  to  occupy  the 
leisure  of  ladies.  See  The  Phantom  Bouquet,^  a  small  work  by  the 
author,  published  by  J.  B.  Lippincott&  Co.,  Philadelphia. 

The  most  reliable  tests  for  distinguishing  cotton  from  linen  are: 
1,  boiling  with  concentrated  solution  of  potassa,  which  colors  linen 
in  two  minutes  deep  yellow;  cotton  remains  nearly  white;  2,  strong 
sulphuric  acid  destroys  cotton  in  one-half  to  two  minutes;  3,  olive 
oil  renders  cotton  transparent,  but  not  linen;  4,  tincture  of  njadder 
dyes  cotton  light  yellow,  linen  yellowish-red ;  5,  cotton  fibres  appear, 
21 


822  LIGNEOUS    FIBRE,  ETC. 

under  the  microscope,  as  flat,  ribbon-like  joints,  frequently  spirally 
turned  and  with  large  channel;  linen  fibres  are  straight,  long, 
slender  tubes.  Wool  and  silk  may  be  distinguished  from  the 
above  vegetable  fibres  and  all  other  carbohydrates  by  perchloride 
of  tin,  wliich  bleaches  the  latter  on  heating. 

The  following  principles  may  be  considered  as  peculiar  forms  of 
ligniu: — 

Peculiar  Fornns  of  Lignin. 

Medullin,  the  pith  of  plants  after  it  is  freed  from  all  soluble  compoands. 
Fungirif  the  skeleton  of  fungi. 

Pollenin,  the  pollen  granules  freed  from  all  soluble  matter ;   it  still  contains  some 
nitrogen. 

Pyrozylon^  U.  S.  P.     {Soluble  Gun-cotton.) 

Take  of  Cotton,  freed  from  impurities,  half  a  troyounce. 
Nitric  acid,  three  troyounces  and  a  half. 
Sulphuric  acid,  four  troyounces. 

Mix  the  acids  gradually  in  a  porcelain  or  glass  vessel,  and,  when 
the  temperature  of  the  mixture  has  fallen  to  90°,  add  the  cotton ;  by 
means  of  a  glass  rod  imbue  it  thoroughly  with  the  acid,  and  allow 
it  to  macerate  for  fifteen  hours;  then  transfer  it  to  a  larger  vessel 
and  wash  it  first  with  cold  water  until  the  washings  cease  to  have 
an  acid  taste,  and  then  with  boiling  water.  Drain  the  cotton  on 
filtering  paper,  and  dry  it  by  means  of  a  water-bath. 

If  the  acids  of  the  proper  strength  cannot  be  easily  obtained, 
UHO,  for  the  above  quantity  of  cotton,  of  nitric  acid,  having  a  spe- 
oific  gravity  from  1.382  to  1.390,  four  troyounces,  and  sulphuric 
Hoi(l,Tuiving  specific  gravity  1.833,  two  troyounces,  and  proceed  as 
diiHHJtod. 

By  the  above  ti^eatment  one,*two,  or  three  atoms  of  hydrogen 
Uro  ropluced  by  an  equal  number  of  equivalents  of  peroxide  of 
uUrogen  (NOj),  the  resulting  preparations  being,  respectively — 

Mwumltro<ellulin CeHjoO^  +  HNO,  =  Cj | Sk   lOj  +  H^O 

WuUnHH'llulin CeH^oOj  +  2HN0,  =  C,  |  ^5    I O^  +  2H,0 

TrtwUrtMrllulln CeHjoOs  +  3HN0,  =  C,  I  ^J)^  I O5  4- 3H,0 

\\  in  the  dinitrocellulin  that  furnishes  the  pyroxylon  of  the 
JtK^rmacopwAtis, 

(\Modium,  U.  S.  P.     {Ethereal  Solution  of  Prepared  Cotton.) 

|bl^\H^nn()t  discovered  in  1833  that  cotton,  linen,  and  starch  might 

V^VtU'ttHl  into  a  substance  remarkable  for  its  ready  combusti- 

This   observation  attracted   little  attention   until^  Prof. 

M^%  in  1845,  made  some  practical  applications  of  this  sub- 

,fipuni  which   it  received  the  name  gun-cotton;   its  chemical 

rc%W  Xj/loidifiy  pyroxylin^  and  nitrocellulose. 

1^  miction  in  other  was  first  recommended  as  an  adhesive  sub- 
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stance  adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the 
Boston  Medical  and  Surgical  Journal  under  date  of  March  22, 1848, 
by  S.  L.  Bigelow.  He  then  stated  that  he  had  accidentally  dis- 
covered its  remarkable  adaptation  to  the  rapid  union  of  wounds  by 
the  first  intention,  and  had  tested  its  efficacy  by  a  number  of  expe- 
riments, which  induced  him  to  make  it  public.  The  next  number 
of  the  same  journal,  issued  one  week  later,  contained  an  article  on 
the  same  subject,  by  John  P.  Maynard,  of  Dedham,  Mass.,  in  which 
he  claims  to  have  been  the  first  to  use  the  preparation  as  an  adhesive 
jilaster,  and  proceeds  to  detail  its  advantage,  as  proved  by  a  number 
of  experiments  made  by  himself,  and  by  numerous  physicians  and 
su^ons  in  Boston. 

Oil  the  first  introduction  of  the  article  in  Philadelphia,  my 
lamented  friend,  W.W.  D.  Livermore,  then  in  my  employ,  and  my- 
self, jointly  pursued  a  series  of  experiments  in  its  preparation,  the 
result  of  which  we  announced  in  a  paper,  published  in  the  American 
Journal  of  Pharmacy^  vol.  xx.  p.  181,  stating  the  best  formula  that 
we  had  tried  for  the  preparation  of  this  solution.  It  prescribed 
the  mixing  of  equal  portions  of  nitric  and  sulphuric  acids,  and  tlie 
maceration  in  it  of  clean  bleached  cotton  for  twelve  hours.  The 
proper  strength  of  the  nitric  acid  was  then  known  to  be  a  matter 
of  importance,  the  acid  of  1.5  sp.  gr.  furnishing  the  most  satis- 
fiictory  results. 

This  cotton,  after  washing  and  thorough  drying,  was  to  be  dis- 
solved in  a  certain  proportion  of  ether,  free,  or  nearly  free,  from 
water. 

The  recij^  was  accompanied  by  such  practical  suggestions  as  our 
experiments  led  to,  and  although  some  of  the  views  advanced  in 
that  paper  were  afterwards  abandoned,  the  recipe,  with  slight  modi- 
fications, has  continued  to  give  satisfaction  to  this  time,  and  is  sub- 
stantially that  now  most  approved  by  some  leading  manufacturers. 

Other  essiiys  soon  appeared  on  the  subject  in  our  own  and  foreign 
journals,  among  which,  that  of  M.  Mialhe,  recommending  im- 
mersing cotton  in  a  mixture  of  nitrate  of  potassium  and  sulphuric 
acid  was  most  approved,  and  his  formula  found  favor  with  the  com- 
mittee of  revision  of  the  U.  8,  Pharmacopoeia  for  1850. 

In  the  fourth  number  of  the  Am.  Joum.  of  Pharm.^  1849, 1  pub- 
lished the  result  of  some  further  experiments  upon  the  new  adhe- 
sive solution,  giving  a  modified  formula,  which  was  recommended, 
as  allowing  the  preparation  of  a  larger  quantity  at  one  time,  and 
with  far  less  trouble;  as  avoiding  the  exposure  of  the  operator  to 
corrosive  acid  fames,  while  stirring  the  cotton  with  the  semi-fluid 
mass,  which,  in  the  other  case,  maKes  it  necessary  to  work  either 
in  a  well- ventilated  apartment,  or  in  the  open  air;  and  as  facilitating 
the  washing  of  the  product,  which  comes  out  fh)m  the  mixed  acids 
with  no  solid  crystalline  ingredient  contaminating  it,  and  may  be 
purified  with  the  utmost  facility. 

The  proportions  then  indicated  were  as  follows:  Fuming  nitric 
and  sulphuric  acids,  of  each,  four  fluidounces ;  clean  cotton,  naif  an 
ounce ;  ether,  three  pints;  and  alcohol,  sufficient. 
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The  cotton  was  directed  to  be  thoroughly  saturated  with  the 
acids,  previously  mixed  and  allowed  to  become  cool,  and  macerated 
for  twelve  hours.  The  nitrated  cotton,  being  then  removed,  was  to 
be  washed  in  a  large  quantity  of  water  and  freed  from  water  by 
successive  washings  in  alcohol  and  dissolved  in  the  ether. 

Pew  subjects  claimed  more  attention  in  the  chemical  and  phar- 
maceutical  journals  for  some  years  than  this,  and  in  view  of  the 
great  utility  of  the  employment  of  a  film  of  the  collodion  in  photo- 
graphy, its  manufacture  soon  became  an  important  branch  of 
business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the 
subject  were  noticed  in  detail,  but  it  has  not  been  deemed  important 
to  add  to  the  foregoing,  except  to  call  attention  to  an  elegant  ex- 
pedient directed  in  the  formula,  suggested  by  the  late  ^W,  W.  D. 
Livermore :  to  drain  off  the  water  by  pressure,  and  then  to  macerate 
the  cotton  a  few  minutes  in  alcohol,  which,  by  its  affinity  for  the 
water,  rapidly  extracts  it,  and  then  may  be  sufficiently  separated 
by  expression,  as  it  is  not  incompatible  with  the  ethereal  solution, 
which,  in  fact,  it  improves. 

Rehn's  patent  for  this  process  of  washing  prepared  cotton  for 
collodion  dates  long  since  this  suggestion,  and  ever  since  its  public 
announcement  by  nie  in  the  Philadeli)hia  College  of  Pharmacy. 

The  present  officinal  process  for  collodion  is  a  modification  of  that 
of  Mialhe,  directing  the  maceration  of  the  cotton  in  the  mixed 
nitrate  of  potassium  and  sulphuric  acid  for  twelve  hours  (instead 
of  four  minutes  as  originally  prescribed),  and  adopting  Livermore's 

1)rocess  of  washing  by  alcohol  instead  of  the  dangerous  drying  by 
leat  as  before  indicated.  The  officinal  formula  is  given  in  detail 
as  one  of  the  practicable  processes  for  collodion,  although  there  are 
others  in  use,  especially  by  photographers,  which  may  serve  their 
pur|)Ose8  better. 

Dr.  Frescnius  recommends  gun-cotton  as  a  vehicle  for  applying 

Sormangunato  of  potassium  in  surgical  dressings,  since  it  does  not 
ooom|K).so  the  solution  as  ordinary  cotton  does. 

Collodiumy  U.  S.  P.    {Collodion.) 

Take  of  Pyroxylon,  two  hundred  ^jains. 

Stronj^or  other,  twelve  tluidounces  and  a  half. 
StronjjjiT  alcohol,  three  fluidounces  and  a  half. 

Mix  the  ether  and  alcohol  in  a  suitable  bottle,  and  having  added 

A»  pyroxylon  to  the  mixture,  agitate  occasionally  until  dissolved. 

Oolioiiion  18  a  slightly  opalescent  liquid  of  a  syrupy  consistence. 

Itf  Wu|[  standing  it  deposits  a  layer  of  fibrous  matter  and  becomes 

WNtt  tm«»|>aront.     This  layer  should  be  reincorporated  by  agitation 

MiMtliV  collodion  is  used.     When  applied  it  should  form  a  color- 

iM^^NMMpaiHMit,  flexible,  and  strongly  contractile  film. 

QHldblUlg  luul  expressing  collodion  are  often  necessary  when  it 

rillll%  targi^  amount  of  undissolved  fibre,  as  the  last  portions  in 

llH  Ikom  which  the  clear  liquid  has  been  from  time  to  time 

ll)%  flight  precaution  may  save  the  operator  a  great  deal 
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of  trouble  and  mortification  from  his  hands  becoming  coated  with 
it  beyond  remedy.  When  about  to  squeeze  the  strainer,  or  to 
thrust  the  hands  into  the  liquid  for  any  purpose,  be  careful  to  have 
a  towel  at  hand,  and  instantly,  on  removing  them,  wipe  them 
thoroughly  dry  before  time  is  allowed  for  evaporation  and  the  con- 
seouent  deposit  of  the  pellicle.     This  plan  will  be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided 
objection  to  its  use  in  some  surgical  cases.  C.  S.  Rand  was  the  first 
to  propose  Venice  turpentine  as  an  addition  to  obviate  this  eftect. 

Cdlodium  Flexile^  U.  S.  P. 

Take  of  Collodion A  pint. 

Canada  turpentine 320  grains. 

Castor  oil 160  grains. 

Mix  them  and  keep  in  a  well-stopped  bottle. 

Rand^s  Modified  Collodion. 

Take  of  Prepared  cotton ^ij. 

Venice  turpentine 3^*. 

Sulphuric  ether fjv. 

Dissolve,  first,  the  cotton  in  the  ether;  add  the  turpentine,  and, 
by  slight  as^itation,  complete  the  solution. 

The  resulting  collodion,  when  apjilied  to  the  skin,  forms  a  trans- 
parent pellicle,  more  difficult  to  remove  than  that  of  ordinary  col- 
lodion. Being  more  pliable,  it  yields  to  the  motion  of  the  skin,  and 
will  not  crack  even  after  several  days'  application.  It  might  be 
supposed  that  the  turpentine  would  render  it  more  irritating,  but 
this  does  not  seem  to  be  the  case,  owing  to  the  absence  ot  that 
mechanical  stimulus  so  powerfully  displayed  in  ordinary  collodion. 
The  addition  of  two  drachms  of  mastic  to  the  above  may  be  at 
times  advisable,  if  the  pellicle  be  required  of  great  toughness  and 
strength  ;  but  it  dries  more  slowly,  and  remains  opalescent  longer 
than  that  containing  Venice  turpentine  alone.  This  preparation  is 
more  suitable  for  the  purpose  of  a  varnish  than  as  an  application  to 
the  skin,  and  is  especially  adapted  to  coating  labels  on  vials,  which 
it  renders  impervious  to  cold  and  hot  water  and  alcohol.  Castor  oil 
has  also  been  found  to  be  an  excellent  addition  to  collodion  for  the 
prevention  of  this  contraction. 

Properties, — Collodion  is  a  colorless,  opalescent  liquid,  of  a  syrupy 
consistence,  becoming  thinner  by  age,  with  a  strong  odor  of  ether; 
when  applied  to  a  dry  surface,  it  evaporates  spontaneously,  yielding 
a  trans{)arent  pellicle  without  whiteness,  possessed  of  remarkable 
adhesiveness  and  contractility,  and  quite  impervious  to  moisture  or 
to  the  action  of  any  ordinary  solvents,  ether  and  alcohol  excepted. 

A  piece  of  linen  or  cotton  cloth  covered  with  it,  and  made  to 
adhere  b^  evaporation  to  the  palm  of  the  hand,  will  support,  after 
a  few  mmutes,  without  giving  way,  a  weight  of  from  20  to  30 
pounds.  Its  adhesive  power  is  so  great  that  the  cloth  will  some- 
times be  torn  before  it  loosens.     Collodion  is  frequently  not  a  per- 
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feet  solntion  of  cotton;  but  contains,  Buapended  and  floating  id  it, 
a  quantity  of  vegetable  fibre  whicb  baa  escaped  tbe  solvent  action 
of  tbe  ether.  The  liquid  portion  Taaj  be  separated  &om  tbm 
fibres  by  decantatioo  or  struining,  but  thie  is  a  dieadvant^  for 
surgical  ui^e.  In  the  evaporation  of  tbe  liquid,  these  uiidisEolved 
fibres,  b^  felting  with  eacli  other,  appear  to  give  a  greater  d^iw 
of  tenacity  and  resistance  to  the  dried  mass,  without  destrojiog  its 
tranBjtarency ;  and  the  Pharmacopmia  directs  that  tbe  layer  of  fibroM 
matter  should  be  reincorporated  by  agitation  before  the  coUodioa 
is  used. 

An  adhesive  stimulating  plaster  may  be  made  by  diasolvingR 
large  proix)rtioii  of  mastic  m  collodion. 

Tliapsia  Baster. 

Take  of  Alcohol 3.-5  parts. 

EtlRT ll.r.  porta. 

Pyrosj-lon  paper 1     part*. 

RcsIq  tliapsia 10    parte. 

Spread  with  a  brush  ou  a  piece  of  plaster  at  the  moment  it  is 
required. 

It  is  recommended  when  a  local  irritant  and  revulsive  are  indi- 
cated. 

Mode  of  Preservation. — Collodion  is  one  of  those  liquids  wliidi, 
owing  to  extreme  volatility,  it  is  objectionable  to  use  from  a  iaree 
bottle,  not  only  from  the  waste  by  evaporation  every  time  tEe 
stopper  is  drawn,  and  the  consequent  inspissation  of  the  bqutd; 
but,  also,  from  the  explosive  nature  of  tlie  vapor  of  ether  when  it 
comes  in  contact  with  flame;  it  should,  therefore,  bo  put  up  in 
small  viiilfl,  from  which  it  may  bo  used  with  economy  and  satety. 
Formerly  the  manufacturers  usually  put  it  in  ground  stoppered 
vials,  of  one  or  two  ounce  cap-.icity;  but  an  improvement  has  been 
made  in  tlie  substitution  for  these  of  cork  stoppered,  one-ounce  vials. 
Cork,  by  its  elasticity,  can  be  mad©  to  fit  the  neck  of  a  vial  mote 
tightly  than  the  best  glass  stopi>er,  and  is,  therefore,  less  liable  to 
be  thrown  out  on  an  elevation  of  temperature  of  the  contained  volfr 
tilo  liquid. 

Collodion  is  generally  applied  by  tbe  aid  of  a  eamel's-hair  broshi 
but  if  one  of  these  is  allowed  to  dry,  after  being  im- 
Fig.  17C.        rnersed  in  the  liquid,  it  is  apt  to  be  too  stifl"  to  ii» 
^^  again.     To  obviate  this  disadvantage,  a  coiitrivftnce, 

^R  such  as  is  shown  in  tbe  accompanying  figure,  is  t*- 

JHI,  sorted  to;  it  consists  of  a  lono;  f^j  vial,  with  a  cork 

"''^  TT^        stopper,  which  isjicrforafedwith  the  smallest  cylinder 
I  of  the  cork  borer,  or  with  the  rat-tail  file,  and  ioW 

I  this  perfonition  a  thin  piece  of  wood  with  a  tum^ 

I  cap  about  the  diameter  of  the  cork  is  tightly  inserteo-» 

X  this  plug  of  wood  has  the  diameter  of  the  quill  of  * 

9:;  camel's-hair  brush  of  medium  size,  and   it  is  \o^9 

^        enough  to  project  below  the  cork,  so  that  the  qtJ'*' 
will  fit  on  to  it  and  be  secure.     Tbe  bottle  bei** 
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now  nearly  filled  and  the  cork  inserted,  the  brush  will  dip  into  the 
collodion,  and,  by  constant  inmierBion,  will  keep  moist  and  always 
ready  for  use. 

Where,  from  exposure,  a  part  of  the  ether  has  evaj)orated,  the 
addition  of  more  ether  will  serve  to  redissolve  the  gelatinous 
residue,  unless  it  has  dried  beyond  a  certain  point,  at  wnich  it  is 
apt  to  become  quite  insoluble. 

Uses  of  Collodion. — The  chief  use  of  this  interesting  liquid  is  in 
photography,  which  has  already  'extended  so  as  to  become  one  of 
the  most  important  of  the  modern  arts.  In  medical  practice  its 
principal  application  is  to  ordinary  superficial  sores,  as  cuts  and 
abrasions  of  the  skin,  and  also  to  some  skin  diseases,  where  the 
indication  is  to  protect  the  part  from  external  irritating  influences, 
and  where  violent  itching  is  one  of  the  most  troublesome  symptoms. 
Prof.  Simpson,  of  Edinburgh,  recommends  it  for  sore  nipples,  which 
it  completely  protects,  without  interfering  with  the  sucking  of  the 
infant;  for  this  purix)8e,  Hand's  preparation  would  be  best  suited. 
It  was  first  principally  recommended  for  the  application  of  band- 
ages, and  is  used  in  France  as  a  substitute  for  dextrin  in  permanent 
splints,  which,  by  its  use,  may  be  applied  over  a  less  extended  surface 
without  diminishing  the  strength  and  permanence  of  the  dressing. 

In  cases  of  burns,  where  the  cuticle  has  been  removed  and  the 
symptoms  of  acute  pain  allayed  by  suitable  applications,  collodion 
is  capable  of  one  of  its  most  useful  applications,  thousch  for  this 
purpose  its  contractility  should  be  obviated  by  adding  Venice  tur- 
pentine or  castor  oil,  as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  of 
iron,  a  compound  is  produced  which  is  said  to  furnish  a  much  more 
resisting  and  pliable,  though  thinner  pellicle,  and  one  adapted  to 
the  treatment  of  erysipelas. 

Collodion  Tinctura  Prceparat,    (London  Skin  Hospital.) 

Take  of  CoUodion One  ounce. 

Palm  oU 10  grains. 

AUcanet  root To  color  it. 

Mix. 

Causticum  Hydr.  Bichloridi.    (London  Skin  Hospital.) 

Take  of  Corrosive  sublimate One  drachm. 

Prep,  collodion 6  drachms. 

Mix. 

The  composition  of  collodion  has  excited  much  discussion,  and 
some  ingenious  hypotheses.  The  discovery  of  Prof.  Leidy,  of  this 
city,  of  a  beautiful  crystalline  deposit  in  inspissated  collodion,  and 
a  similar  and  independent  observation  in  London,  are  among  the 
most  remarkable  facts  bearing  upon  the  composition  and  chemical 
relations  of  the  group  of  principles  to  which  lignin  belongs. 

M.  B^champ,  professor  in  the  school  of  pharmacy  at  Strasbur^, 
has  succeeded  in  reproducing  cotton  from  pyn>xylin,  by  heating  it 
at  the  temperature  of  212°  with  a  concentrated  solution  of  proto-. 
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chloride  of  iron.  The  chloride  deepens  in  color,  and  very  soon 
there  is  a  disengagement  of  pure  nitric  oxide.  When  this  has 
ceased,  and  the  cotton  has  been  washed  with  hydrochloric  acid,  to 
remove  the  peroxide  of  iron  impregnating  it,  the  cotton'is  found 
to  have  lost  the  properties  of  pyroxylin.  In  the  same  way  amidon 
has  been  produced  from  xyloidin. 

lodinal  Collodion.    (J.  T.  Shinn.) 

Take  of  Iodine Half  an  ounce. 

Canada  balsam Half  an  ounce. 

Collodion A  pint. 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
Used  as  a  substitute  for  iodine  ointment. 

BeUadonnal  Collodion.    (J.  T.  Shinn.) 

Take  of  Select  belladonna  leaves,  powdered    .    .     .  Eight  ounces. 

Ether Twelve  fluidounces. 

Alcohol  (95  per  cent.) Sufficient. 

Canada  balsam Half  an  ounce. 

Collodion  wool  (prepared  cotton)  ....  A  drachm. 

Macerate  the  leaves  in  the  ether  with  four  fluidounces  of  alcohol, 
for  six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  a  pint 
of  tincture  is  obtained ;  in  this  dissolve  the  cotton  and  balsam. 
This  is  a  desirable  substitute  for  belladonna  plaster.  A  similar 
preparation  may  be  made,  free  from  color,  by  dissolving  atropia  in 
collodion. 

Aconital  Collodion  may  be  made  from  aconite  root  by  a  similar 
formula. 

Collodium  cum  Cantharide^  U.  S.  P.    {Cantharidal  Collodion. 

Blistering  Collodion.) 

Take  of  Cantharides,  in  fine  powder,  eight  troy  ounces. 

Cotton,  prepared  by  the  process  for  collodion,  and  dry,  one  hun- 
dred grains. 
Canada  turpentine,  three  hundred  and  twenty  graips. 
Castor  oil,  one  hundred  and  sixty  grains. 
Stronger  ether,  a  pint  and  a  half 
Stronger  alcohol,  a  sufficient  quantity. 

Introduce  the  cantharides  into  a  cylindrical  percolator,  and, 
having  pressed  them  firmly,  gradually  pour  on  the  ether.  When 
fifteen  fluidounces  have  passed,  set  aside  the  liquid  in  a  close  vessel, 
and  continue  the  percolation  with  stronger  alcohol  until  half  a  pint 
more  of  liquid  is  obtained.  Set  this  in  a  warm  place  for  sponta- 
neous evaporation,  and,  when  it  is  reduced  to  a  fluidounce,  mix  it 
with  the  reserved  liquid.  Then  add  the  pyroxylon,  Canada  tur- 
pentine, and  castor  oil  to  the  mixture,  and  agitate  occasionally  until 
It  is  dissolved.    Lastly,  keep  the  solution  in  a  well-stopped  bottle. 

By  this  formula,  blistering  collodion  can  be  readily  and  uni- 
formly produced  by  any  one  having  the  prepared  cotton  at  hand  ; 
this  may  be  purchased  of  dealers  in  photographic  materials,  or 
made  by  the  process  for  pyroxylon. 
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The  great  merit  of  blistering  collodion  is  its  applicability  to  cir- 
cuiuscribed  surfaces,  the  fact  that  it  requires  no  covering  of  any 
kind,  and  that  it  cannot  be  improperly  removed  by  the  patient,  as 
in  cases  of  insanity,  etc.  Its  action  is  greatly  hastened  oy  repeat- 
ing the  application  till  the  coating  is  thick,  and  covering  the  pelli- 
cle before  it  is  dry  with  a  piece  of  oiled  silk  or  bladder. 

Styptic  Collodion. 

Take  of  Tannin ^ij. 

Stronger  alcohol f  3iv. 

Stronger  ether f^xij. 

P3rroxylon 12.5  grains. 

Canadia  balsam 7.5  grains. 

Introduce  the  pyroxylon  into  a  suitable  bottle,  pour  on  it  two 
fluidruchms  of  the  alcohol,  shake  well,  then  add  ten  fluidrachms 
of  the  ether,  agitate  frequently  until  dissolved;  dissolve  the  tannic 
acid  in  a  mixture  of  the  remainder  of  the  alcohol  and  ether,  mix 
with  the  first  liquid,  add  the  balsam,  allow  to  stand  till  clear,  then 
pour  off. 

The  above  formula  for  styptic  collodion,  with  a  number  of  others, 
was  suggested  by  Mr.  C.  L.  Mitchell,  in  an  inaugural  treatise  pre- 
sented to  the  Philadelphia  College  of  Pharmacy,  and  published  in 
vol.  44,  fol.  241,  Amer.  Joum.  of  Pharmacy, 

Products  op  thb  Distillation  op  Wood. 

By  the  distillation  of  wood  in  close  vessels,  a  variety  of  inter- 
eating  com[>ounds  are  produced,  which  are  useful  in  the  arts  and  in 
medicine.  Of  these,  charcoal  (carbo  ligni),  acetic  acid,  pyroacetic 
and  pyroxylic  spirit,  and  creasote  may  be  mentioned  as  of  special 
interest  to  the  physician,  and  a  short  notice  of  each  is  appended. 

Carbo  Ligni^  Wood  Charcoal^  and  Carbo  Animalis^  Animal  Charcoal. 

The  former  of  these  two  kinds  of  charcoal  is  used  in  medicine, 
while  the  latter  is  most  employed  in  chemical  processes  as  a  de- 
colorizing agent. 

Willow  charcoal^  the  variety  preferred  in  this  countrv,  is  chiefly 
obtained  from  the  manufacturers  of  gunpowder,  who  devote  much 
attention  to  the  production  of  a  pure  and  fine  powdered  article.  In 
Europe  the  charcoal  obtained  from  the  linden  tree,  Tilia  Earopcea^ 
is  usually  employed  in  medicine.  A  charcoal  prepared  from  areca 
nuts  is  much  esteemed  as  a  dentifrice  in  England. 

Charcoal  is  wholly  insoluble,  tasteless,  and  inodorous;  it  absorbs 
moisture  and  gases  from  the  air,  and  a  small  portion  of  it  consists 
of  the  incombustible  saline  materials  of  the  wood,  from  which  it 
may  be  freed  by  digestion  in  diluted  muriatic  acid,  although  this 
precaution  is  not  necessary  as  a  prej^aration  for  medicinal  use. 

The  dose  of  powdered  charcoal  as  an  absorbent  disinfectant  is 
about  a  teaspoonful ;  as  an  aperient,  a  tablespoonful,  or  less,  mixed 
with  magnesia. 
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Animal  charcoal^  or  bone-blcicky  is  made  from  bones  by  calcination, 
and,  besides  carbon,  contains  phosphate  and  carbonate  of  calcium 
in  abundance;  these  important  constituents  have  much  to  do  with 
the  peculiar  porosity  which  gives  to  this  substance  the  power  of 
absorbing  coloring  matters  and  gases,  and  adapts  it  for  the  various 
uses  in  the  arts  and  in  pharmaceutical  chemistry  to  which  it  is 
applied.  It  is  not  very  convenient  to  use  in  fine  powder,  and  is 
hence  generally  prepared  in  a  granular  condition. 

Carlo  animalis  purificatus^  U.  S.  P.,  is  among  the  preparations 
designed  to  be  made  by  the  apothecary.  It  is  prepared  by  digesting 
a  pound  of  animal  charcoal  with  twelve  fluidounces  each  of  muri- 
atic acid  and  water,  for  two  days,  at  a  moderate  heat,  pouring  off 
the  liquid,  and  washing  the  charcoal  thoroughly  with  water. 

This  is  adapted  to  many  uses  to  which  the  crude  powder  would 
be  unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerous 
other  chemical  substances,  animal  charcoal  is  used  to  absorb  the 
associated  coloring  matters;  but  it  should  not  be  forgotten  that  the 
same  property  which  adapts  it  to  take  up  the  coloring  matter  also 
occasions,  to  some  extent,  the  absorption  of  the  alkaloid  or  other 
principle,  so  that  the  loss  by  the  decolorizing  process  is  sometimes 
considerable,  unless  means  are  resorted  to  for  the  subsequent  extrac- 
tion of  the  absorbed  portions. 

To  its  absorbent  property  animal  charcoal  owes  its  utility  as  a 
disinfectant  and  antidote  to  the  powerful  vegetable  poisons,  which, 
as  proved  by  Dr.  B.  II.  Rand,  may  be  rendered  innoxious  in  their 
effects  by  a  large  admixture  of  this  inert  but  porous  powder. 

Acidum  Aceium.     Ac=n,C3H3Oj=60. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from 
wood,  in  close  cylinders  without  access  of  air,  contains  this  valuable 
acid  in  a  very  impure  state.  By  subjecting  this  to  further  distilla- 
tion, the  liquid  is  collected  which  is  known  as  wood  vinegar,  or 
pyroligneous  acid.  By  saturating  this  acid  with  lime,  acetate  of 
calcium  is  produced,  which,  by  decomposition  with  sulphate  of 
sodium,  furnislies  sulphate  of  calcium  and^acetate  of  sodium;  the 
latter  salt,  being  crystallized  in  a  state  of  purity,  yields,  by  distilla- 
tion with  sulphuric  acid,  pure  hydrated  acetic  acid  in  solution  in 
water. 

The  oflScinal  acetic  acid  is  directed  in  the  Pharmacopoeia  to  have 
a  specific  gravity  of  1.047,  which,  however,  is  a  less  satisfactory 
assurance  of  its  strength  than  its  saturating  power,  which  is  such 
that  100  grains  saturate  60  of  crystallized  bicarbonate  of  potassium, 
and  contain  36  grains  of  monohydrated  acid. 

The  monohydrated  acid^  CJlfiJlfi  (glacial),  is  prepared  by  the 
careful  distillation  of  one  equivalent  of  fused  acetate  of  sodium 
with  two  of  sulphuric  acid,  and  placing  the  distillate  on  ice,  the 
ccNQgealed  product  is  then  suffered  to  dram  by  inverting  the  bottle; 
Ihtt  crystals  constitute  the  glacial  acid.     It  is  a  very  caustic,  deli- 
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quescent  eubstaucc,  having  the  specific  gravity  1.067 ;  it  contains 
about  98  per  cent,  of  acetic  acid,  is  volatile,  colorless,  inflammable, 
and  dissolves  camphor,  resins,  volatile  oils,  etc.  Its  chief  use  is  in 
perfumery,  for  forming  a  very  pungent  perfume  for  smelling  bottles. 

Acetic  acid  of  about  the  officinal  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts,  that  it  is  placed  in  the 
I^armacopceia  Atnoug  the  articles  of  materia  medica;  the  process 
above  given  is  selected  from  a  variety  in  common  use.  Acetate  of 
lead  is  also  one  of  its  sources  of  production. 

Acetic  acid  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is 
called  vinegar  {AcetuMy  U.  S.  P.);  in  chemical  works  it  is  generally 
classed  among  the  derivatives  of  alcohol. 

Much  of  the  vinegar  of  commerce  is  largely  adulterated  or  so- 
phisticated, although,  according  to  the  experiments  of  W.  W.  D. 
Livermore,  the  use  of  sulphuric  acid  is  less  common  than  has  been 
supposed.  Of  sixteen  specimens  of  commercial  vinegar  obtained 
from  difierent  sources,  none  were  adulterated  with  sulphuric  acid. 
Tested  for  malic  acid,  gum,  and  extractive  matter,  believed  to  be 
always  present  in  cider  vinegar,  all  but  two  gave  evicjence  of  con- 
taining one  or  more  of  these  products  by  throwing  down  a  precipi- 
tate with  subacetate  of  lead,  soluble  in  nitric  acid. 

The  strength  of  the  difierent  specimens  was  ascertained  by  him 
as  follows:  The  numbers  represent  the  number  of  grains  of  bicar- 
bonate of  potassium  saturating  100  grains  of  vinegar: — 


No.  1 
"    2 

9    grainn. 
4 

No.  10    . 
"    11    . 

4     grains 

•'    8 

8 

«*    12    . 

.     8        «* 

"    4 

••    6 

c^^^ 

"    18    . 

"    14    . 

.     8iV     " 

••    7 

"    8 
4c   g 

8 
6 

*«    16    . 
«•    16    . 

The  normal  saturating  power  is  about  7  J  grains  of  the  bicarbonate 
to  100  grains  of  vinegar. 

Acetone^  or  Pyroacetie  Spirit^  C/jH^O,  and  Methylic  Alcohol^  Pyrozylic 

Spirity  or  Wood  Naphtha^  CH3,H0. 

These  are  products  of  the  distillation  of  wood,  which  are  sepa- 
rated from  tne  acid  liquors,  after  they  are  saturated  with  lime,  by 
Bimple  distillation  and  repeated  fractional  rectification. 

It  is  very  difficult,  however,  to  obtain  them  in  a  perfectly  pure 
state  by  this  process.  Acetone  is  formed  by  the  dry  distillation  of 
acetates,  and  is  rendered  pure  by  rectification  over  lime,  and  finally 
over  chloride  of  calcium. 

They  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile, 
pungent  liquids,  closely  resembling  each  other  in  sensible  and 
medical  properties,  nearly  always  mixed  and  impure,  and  generally 
oonfoanded  with  each  other  in  commerce;  they  may  be  known 
apart  by  their  reactions  with  chloride  of  calcium. 
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"While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  saturated 
solution  of  chloride  of  calcium,  pyroxylic  spirit  instantly  mixes 
when  dropped  into  it. 

The  normal  specific  gravity  of  each  is  about  the  same,  .792  to 
.798;  but,  as  found  in  commerce,  they  oftener  reach  .820  to  .846. 

Impure  wood  naphtha  yields,  with  binoxalate  of  potassium  and 
sulphuric  acid,  a  crystallizable  ether,  which,  by  distillation  with 
water,  decomposes  into  oxalic  acid  and  pure  methylic  alcohoL 
Treated  with  bichromate  of  potassium,  acetone  yields  acetic  and 
carbonic  acids,  while  methylic  alcohol  furnishes  formic  acid. 

Under  the  name  of  methylic  spirit,  hydrated  oxide  of  methyl, 
CH3HO,  pyroxylic  spirit  is  extensively  used  in  England  as  a  cheap 
substitute  for  alcohol,  and  is  sometimes  substituted  for  it  in  the 
preparation  of  chloroform.  Dr.  Hastings,  of  London,  introduced 
it  several  years  ago  as  a  remedy  for  consumption,  and  both  this  and 
pj^roacetic  spirit  are  sometimes  prescribed,  though  not  so  much  as 
formerly,  in  connection  with  cough  medicines.  Doss,  about  10  to 
40  drops. 

CreasoiuTYij  U.  S.  P.     {Creasote.     Kj^eosoU) 

This  is  a  secondary  empyreumatic  product  of  destructive  distilla- 
tion which  the  Pharmacopeia  describes  as  being  obtained  from 
wood  tar.  As  found  in  commerce,  it  is  an  oily  liquid  obtained  in- 
discriminately from  various  kinds  of  tar,  especially  that  from 
bituminous  coal,  and  varies  in  composition. 

Creasote  is  colorless  and  transparent,  having  a  high  refractive 
power  and  oleaginous  consistence.  Its  odor,  when  diffused,  is  pe- 
culiarly smoky,  its  taste  burning  and  caustic;  its  specific  gravity 
is  about  1.046.  It  is  freely  soluble  in  alcohol,  ether,  acetic  acid, 
caustic  potassa,  and  in  water  to  the  extent  of  six  or  ten  drops  to  the 
ounce. 

The  article  now  generally  sold  as  creasote  is  imported  from  Ger- 
many, and  is  much  cheaper  than  the  kind  which  formerly  came 
from  England,  and  was  obtained  from  wood  tar.  The  present 
article,  which  is  remarkable  for  readily  assuming  a  brown  color  on 
exposure  to  the  light  and  air,  is  prepared  from  coal  tar.  It  has  a 
specific  gravity  of  1.062,  and  boils  at  386°.  In  an  article  on  this 
subject,  m  the  New  York  Journal  of  Phai^macy^  Oct.  1853,  Professor 
Edward  N.  Kent  has  given  a  method  of  manufacture  and  purifica- 
tion which  has  proved  successful  in  his  hands,  and  expresses  the 
opinion  that  carbolic  acid,  as  he  considers  it,  is  creasote  in  a  purer 
form  than  that  obtained  from  wood  tar.  Recent  investigations 
render  it  probable  that  creasote,  though  not  identical,  is  homologous 
with  phenylic  acid,  and  it  is  probable  that  it  consists  of  several 
analogous  alcohols.    {See  Phenylic  Acid.) 

Under  the  name  of  Carbolic  Add  a  crystalline  substance  resem- 
bling creasote,  but  asserted  to  be  less  odorous,  has  been  introduced 
into  commerce  by  F.  Grace  Calvert,  of  Manchester,  England.  It  is, 
perhaps,  more  freely  soluble  in  water  than  ordinary  creasote,  and 
IS  well  adapted  to  use  as  an  antiseptic. 
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The  principal  use  of  creasote  internally  is  to  check  nausea ;  for 
this  purpose,  about  two  drops  may  be  dissolved  in  an  ounce  of  water, 
and  a  little  gum  and  sugar  added.  Dose,  a  tablespoouful  (equal  to 
one  drop),  frequently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol, 
ether,  or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  re- 
lieves toothache  when  the  pain  is  occasioned  by  the  exposure  of  the 
nerve,  and  is  popularlv  regarded  as  the  most  certain  remedy. 

Very  painful  and  •  distressing  accidents  are  liable  to  occur  from 
attempting  to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a 
vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with 
a  camel's-hair  pencil ;  but  it  is  usually  prepared  in  the  form  of  oint- 
ment (Uneuentum  creasoti),  or  in  solution  in  water  (Aqua  croasoti). 
In  hemorrhages,  it  acts  as  a  most  efficient  styptic,  and  is  successfully 
applied  in  solution,  in  the  proportion  of  about  six  drops  to  the 
ounce  of  water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  apply.  Large  quantities  are  also  consumed 
by  dentists. 


CHAPTER    II. 

ON  FARINACEOUS,  MUCILAGINOUS,  AND  SACCHARINE  PRINCIPLES. 

Starch,  C„H,<,0„  having  the  same  composition  as  cellulose,  dijffers 
from  it  widely  in  physical  properties ;  it  exists  in  a  granular  form 
in  various  parts  of  plants,  especially  in  seeds, 
tubers,  and  bulbous  roots,  in  minute  cells,  Fig.  177. 


which  may  be  distinguished  by  a  microscope 
of  moderate  power.  The  size  and  shape  of  the 
granules  have  been  made  special  subjects  of 


%  ^ 


.^. 


investigation  by  pharmacologists,  and  their 
study  has  been  found  to  aid  in  the  recogni- 
tion of  the  different  varieties  of  fecula,  and 
in  detecting  adulterations.  The  envelope  of 
tbescstarch  granules  is  insoluble  in  cold  water, 
bat  is  ruptured  by  the  application  of  heat,  so 
that  the  contents  are  exposed  and  become 
dissolved,  flence  starch  is  said  to  be  insoluble 
in  cold,  but  soluble  in  hot  water.     For  this  in-       «,    ^        ,        _ 

,  i.A  i»v«  .1         1  ^•^'  Stnrch  granules  as  Been 

ternal  matter  which  gives  the  characteristic         under  a  microscope. 
chemical  reactions  of  starch  the  term  amidin 
has  been  applied ;  it  forms  about  995  parts  in  every  thousand  of 
the  entire  starch  granules.     But  a  solution  may  be  effected  with 
cold  water,  if  the  envelope  of  the  granules  has  been  torn  by  con- 
tinued trituration  with  sand  or  other  gritty  substances.    Certain 
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salts,  such  as  chloride  of  zinc,  produce  a  perfect  solution  of  starch 
ill  the  cold.  By  the  action  of  heat,  and  a  very  small  proportion  of 
strong  infusion  of  malt,  starch  is  converted  into  dextrin^  a  soluble 
principle  isomeric  with  it,  intermediate  between  the  gums  and 
grape  sugar,  and  so  named  from  its  power  of  causing  the  plane  of 
polarization  to  deviate  to  the  right.  This  is  also  formed  from  cel- 
lulose by  the  action  of  diluted  acids,  which  also  ultimately  convert 
it  into  grape  sugar.  One  of  the  most  striking  characteristics  of 
starch  is  its  reaction  in  cold  solution  with  iodine,  with  which  it 
forms  a  rich  blue-colored  iodide,  which  loses  its  color  by  heat. 
These  two  substances  thus  become  tests  for  each  other.  With  bro- 
mine it  i)roduces  an  orange-colored  precipitate,  which  cannot  be 
dried  without  decomposition.  Nitric  acid  converts  starch  into 
oxalic  acid,  and  by  heating  starch  with  potassa  in  excess  oxalate  of 
potassium  is  produced.  For  an  elaborate  account  of  starch  and  its 
isomeric  principles,  Inulin^  from  Inula  Helena  and  other  sources, 
Lichenin^  from  Cetraria  Islandica,  etc.,  see  Gmelin's  Handbook  of 
Chemistry^  Cav.  Soc.  edition,  vol.  xv. 

All  the  cereal  grains  owe  their  utility  as  articles  of  food  to  the 
presence  of  starch  mingled  with  a  due  proportion  of  a  nitrogenized 
principle;  gluten.  In  many  drugs,  starch  exists  to  an  extent  which 
interferes  with  their  convenient  preparation  for  use  in  medicine, 
while  it  is  an  imj^ortant  element  in  certain  demulcent  and  nutri- 
tious articles  used  in  medicine,  as  food  for  infants,  etc. 

Syllabus  of  Starches,  Amylaceous  Medicines,  etc. 

Amylum,  starch ;  the  fccula  of  The  fecula  from  maize  is  an  excellent  sobstitate  for 
Triticum  yulgare  and  Zea  arrowroot,  and  has  almost  entirely  displaced  wheat 
maj's.  starch.   In  Europe,  the  fecula  of  the  potato  is  largely 

used  ns  starch :  it  yields  a  transparent  jeUy  with 
muriatic  acid,  and  is  used  for  adulterating  arrow- 
root ;  sulphuric  acid  evolves  a  disagreeable  odor. — 
Proc.  A.  Ph.  A»s.,  1862,  168. 

Maranta,  arrowroot ,  the  fecula  Bermuda  arrowroot,  the  best ;  next  the  Jamaica,  Li- 
of  Maranta  arundinacea.  beria,  Florida,  and  Georgia.     Must  be  well  pre- 

served from  moisture  and  odorous  drugs.  See 
paper  by  Dr.  R.  Battey  in  Proc.  of  A,  Ph.  Am*., 
1858,  882;  and  by  E.  T.  Ellis,  ibid.,  1862,  212.  It 
yields  an  opaque  jelly  with  concentrated  muriatic 
acid. 

Arum  esculentum.  Native  in  the  Sandwich  Islands,  where  it  is  used  as 

food  to  a  great  extent  after  the  acrid  matter  has 
been  dissipated  by  heat. 

Arum  maculatum.  Formerly  officinal  in  DuhUn  Pharmaeopona. 

Arum  tryphyllum.  Officinal  in  U.  S.  P.;  contains  about  17  per  cent,  of 

fecula. 

Canna,  tous-les-mois ;  the  fecula  The  starch  granules  are  rery  large,  and  exhibit  a 
of  Canna  edulis,  etc  glistening  or  satiny  appearance.     The  jelly  is  rery 

tenacious,  but  not  very  translucent.  Comes  from 
the  island  of  St.  Kitts.     Rare  with  us. 

Curcuma  arrowroot.  From  the  East  Indies.     Used,  in  England,  only  for 

adulterations. 

Sago ;  the  prepared  pith  of  Sa-  Dietetic  and  nutritive,  in  small  granules  prepared  by 
gus  rumphii,  etc.  the  aid  of  heat. 

Tapioca;  the  fecula  of  the  root  Dietetic  and  nutritire,  coarse  irregular  grains  pre« 
of  Janipha  manihot  pared  by  the  lud  of  heat,  partially  soluble  in  cold 

water. 
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Syllabus  op  Starches,  Amylaceous  Medicines,  etc.    {Continued.) 

ATeoA  furina,  oatmeal;  the  meal  Contains  the  husk  ground  with  the  seed.     Relieves 

of  Avena  satWa.  constipation ;  easily  digested  and  very  nutritive. 

Hordeom,  bariey;    the  decorti-  Demulcent,  nutritive,  and  slightly  astringent.     See 

eated  seeds  of  Hordeum  dis-  Decoctnm  hordei. 

tichon,  etc 

OrfM^  rtee ;  the  seeds  of  Oryta  Bland,  nutritive,  demulcent,  and  somewhat    astrin- 

sativa,  depriTed  of  the  hulls.  gent.     By  long  boiling  forms  a  jelly. 

Cetraria,  loelmod  moss;  Cetraria  Contains  licbenin  and  a  bitter  principle ;  the  latter 

lalandieft.  may  be  removed  by  an  alkali ;  the  residue  may  be 

used  as  a  dietetic. 

Chondms,  earrageen;  Chondms  Contains  carrageenin,  mucilage,  and  various  salts. 

erispos. 

Inula,  elceampane;  the  root  of  Contains,  like  the  root  of  other  compositse,  inulin. 

Inula  heleninm.  bitter  principle,  and  mucilage.     A  domestic  expec* 

tornnt. 

Sjfmpkytvm   ojfleinaU,   comfrey ;  See  Inula. 

the  root 

Lappa,   burdock ;    the    root  of  See  Inula. 

Lappa  migor. 

Iris  Florentina,   orrisroot ;    the  Contains  starch,  resins,  and  volatile  oil.     Used  an  an 

riiisoma  of  Iris  Florentina.  infant  and  toilet  powder,  and  as  an  ingredient  in 

dentifrice. 

Gums. 

Gnms  differ  from  starch  chiefly  in  the  absence  of  the  granular 
condition,  and  their  partial  or  complete  solubility  in  cold  water. 
They  are  obtained  from  certain  plants  in  amori)hous  masses,  mostly 
exading  spontaneously  or  upon  a  puncture  of  the  bark.  A  solution 
of  gum  is  not  aftected  by  iodine,  but  precipitated  by  alcohol.  Oxi- 
dized by  nitric  acid,  they  produce  mucicacid;  but  when  continually 
lx>iled  with  diluted  acids,  a  kind  of  dextrin  and,  finally,  sugar  is 
formed. 

There  are  probably  numerous  kinds  of  gums,  but  on  account  of 
their  similarity  in  physical  and  chemical  i>ropertie3  they  are  diifi- 
cult  to  recognize  and  to  separate  from  allied  compounds.  They 
have  been  classed  into  gums  which  are  soluble,  and  gums  which 
mostly  swell  up  in  cold  water.  The  following  are  the  types  of 
these  two  classes: — 

-AraWn  ■■  C.,II,,0,„  is  derived  largely  from  the  acacias;  it  is  ex- 
tremely soluble  in  water,  forming  a  clear  and  colorless  though  viscid 
solution,  almost  free  from  taste,  which  is  coagulated  by  alcohol, 
l>orax,  and  precipitated  by  silicate  of  jx>ta8sium,  strong  solution  of 
fierchloride  of  iron,  also,  like  most  organic  acids,  coloring  principles, 
etc.,  by  subacetate  of  lead.  Incinerated  it  yields  about  tnree  parts 
of  ashes, which  some  chemists  assert  are  the  bases  of  the  salt  arabin, 
the  acid  of  which  is  obtained  by  decomposing  the  aqueous  solution 
with  muriatic  acid  and  precipitating  by  alcohol,  and  is  insoluble  in 
the  latter  menstruum  only  in  the  presence  of  a  mineral  acid. 

-Ba55onn  —  Cj,H,jO,o,  is  an  insoluble  variety,  swelling  with  water 
and  dissolving  m  alkalies.  This  predominates  in  gum  tragacanth, 
and,  according  to  some,  in  salep.  Those  bodies  which  are  usually 
termed  MueUages  belong  to  one  of  these  two  classes ;  they  are  met 
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with  in  many  seeds  (flaxseed,  quince  seed-leaves  (buchu),  etc., and 
some  kinds  are  precipitated  by  neutral  acetate  of  lead. 

CerasiJij  the  insoluble  ingredient  in  cherry-tree  gum,  much  re- 
sembles bassorin,  if  it  is  not  identical  with  it.  M.  Fremy  asserts 
it  is  only  metagummate  of  lime. 

Mezquite  is  a  name  proposed  for  a  gum,  to  which  attention  has 
been  called  by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas 
and  New  Mexico — parts  of  our  own  country  as  yet  but  little 
explored ;  it  is  extremely  soluble,  and  differs  from  Arabin  principally 
in  not  being  precipitated  by  subacetate  of  lead. 

All  the  above  compounds  are  carbohydrates  of  the  composition 
C^JlJd^^  or  C^^IIjjOjj;  the  group  of  pectin  compounds,  tliough  not 
strictly  belongmg  to  the  above,  is  however  nearly  allied  to  thegums. 

Gum  is  associated  in  some  plants  with  resin;  and  gum  resins,  a 
remarkable  natural  class  of  drugs,  will  be  hereafter  referred  to  in 
treating  of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is 
present  in  a  great  variety  of  vegetables,  and  like  starch,  it  plays  an 
important  part  in  the  physiology  of  the  plant;  it  enters  as  an  ele- 
ment into  a  great  number  of  articles,  both  of  food  and  medicine. 
In  its  important  relations  to  the  art  of  prescribing  and  compound- 
ing medicines,  we  shall  have  occasion  to  refer  to  it  frequently 
throughout  the  subsequent  parts  of  the  work,  and  now. introduce 
it  only  for  the  purpose  of  calling  attention  to  a  few  drugs  contain- 
ing it. 

JPectin  and  Pectic  Acids. — Many  plants  contain,  in  different  organs, 
especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  peo- 
tose,  which,  through  the  influence  of  a  peculiar  ferment  called  peo- 
tase,  the  organic  acids,  and  light  and  heat,  undergoes  a  change  into 
other  bodies  of  the  same  relative  combinations. 

Pectin,  parapectin,  and  metapectin Cj^H^^Oja  4HjO 

Pectosicacid C,^„0«  3H,0 

Pectic  acid C,«H„0i5  2H,0 

Parapectic  acid C^^IL^fi^  2H2O 

Metapectic  acid C^fi^fi„  2H^O 

The  unripe  fruits  contain  only  pectose;  while  ripening,  pectin  and 
paraj)ectin,  and,  subsequently,  metapectic  acid,  are  formed,  so  that 
the  change  of  the  consistence  of  fruits  is  less  dependent  on  a  change 
of  the  cellulose,  than  owing  to  this  transformation.  Green  fruits 
exhale  oxygen  in  daylight;  with  the  alteration  of  pectose,  the  for- 
mation of  sugar  sets  in,  carbonic  acid  is  exhaled,  the  green  color 
disappears,  and  the  free  acids  (citric,  malic,  tartaric,  etc.)  become 
neutralized  by  potaseiurii,  calcium,  etc.,  or  their  taste  is  masked  by 
the  increase  in  the  qijMTti^y  tjfcsugar.  .  •. 

Pectin  is  the  cJause'of  (h^gfelatinizing  of  the  juices  of  currants, 
raspberries,  etcr,iW(tof'^frtf^\  a'rfndelion,  rhubarb,  and  other  roots. 
The  salte  of.*^>i^  iaJ^ovaft^-ucidfe  -ar^  -amcrystallizable ;  those  with  the 
metallic  oxides  are  mostly  gelatinous  precipitates,  while  those  with 
alkalies  are  solu6l,e  iu  w^tte^,  but^gdatinize  on  cooling. 
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Syllabus  op  Gums  and  Mucilaginous  Medicines. 

A€mcia,   gam  Arabio ;  the  exa-     Mild  expectorant  and  demulcent,  used  in  form  of 
dation  of  Aoaeia  Tera,  etc.  mucilage  (1  part  to  2  water),  also  as  syrup  and 

powder  as  a  vehicle. 
Tragacantha,   the  exudaUon  of    Consists  chiefly  of  bassorin;  Mucilago  tragacanths 

Astragalus  reniB.  (^  to  aqusD  Oj)  ;  a  useful  paste. 

Salep,  the  taben  of  Orchis  mas-    Five  grs.  of  the  powder  render  one  ounce  of  hot  water 

eula,  etc  highly  mucilaginous.     See  Castillon's  Powders. 

UlmiiB,  elm  bark;  the  inner  bark    Contains  much  mucilage,  the  fine  powder  as  a  mild 
of  Ulmiw  fnlTa.  expectorant  and  vehicle  for  bitter  medicines ;  much 

used  for  making  a  demulcent  drink  to  be  used  ia 
irritation  of  the  mucous  surfaces,  especially  of  the 
urinary  organs,  and  in  dysenteric  affections;  the 
coarser  powder  for  poultices. 
Sassaf^ms  medulla,  the   pith  of    Forms  with  water  a  rich  mucilage ;  used  in  eyewashes 

Sassaf^^s  ofl&cinale.  and  in  Jackson*s  pectoral  syrup. 

Cydoninm,  quince  seed;  the  seed    Rarely  used  internally;  externally  in  inflamed  eyes 
of  Cydonia  vulgaris.  and  for  bandoline. 

\m\  folium,  benne ;  the  leaves    Grown  in  gardens ;  used  as  a  mild  astringent  in  the 
of  Sesamum  orientale.  summer  complaint  of  children. 


Althna    (radix),    marshmallow  * 
root. 

AUhmm  foret^  marshmallow 
flowers  from  Althaeas  offici- 
nalis. 


The  mucilage  of  these  last  three  are  not  precipitated 

by  alcohol. 
Contain    starch,   mucilage,    and    asparagin ;    highly 
demulcent     Syrup  best  prepared  from  cold  infu- 
sion. 
AUhiBa    rosea,    hollyhock ;    the    Similar  in  properties  to  former. 

flowers. 
Hibiscus  esculentus ;  ochra,  the    Used  in  the  U.  S.  in  soups  called  Gumbo ;  in  East 
fruit.  Indies  a  decoction  ^iij  in  Oiss,  boiled  down  to  Oj, 

sweetened  and  strained. 
Unum,  flaxseed;    the   seeds  of    Internally  in  the  form  of  infusion,  diuretic,  and  de- 
linnm  usitatissimum.  mulcent;   externally,  the  meal  for  poultices;  the 

oil  readily  becomes  rancid  in  the  powder. 
Papaver,  poppy  heads ;  the  ripe    Demulcent,  not  considered  narcotic  when  ripe. 
capsules  of  Papaver  somnife- 
Tom. 
Bueha,  the  leaves  of  Barosma    Mucilage  associated  with  essential  oil ;  diuretic,  used 
crenata,  etc.  in  infusion  and  fluid  extract 

Sugars. 

Sagars  are  of  many  kinds,  closely  allied  to  each  other  and  to  the 
foreffoing  ternary  principles,  in  composition.  They  are  distin- 
guished T)y  a  sweet  taste,  and  a  more  or  less  distinctly  crystalline 
form.  They  are  moetly  soluble  in  water  and  somewhat  soluble  in 
alcoboL 
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Syllabus  op  Sugars. 
(1.)  True  Sugars.     Composition  C^^H^Og.    {Carbohydrates.) 


a.  Directly  feriDentable.     (Grouj>  of  Glucose.) 


Grape  sugar,  Glucose 
C,HuOe+2H,0 


Fruit  sugnr,  uncrystal- 
lizable  sugars,  Chula- 
riose  C^Hj^O^ 


In  g^pes,  the  fruit  of  Ro- 
sacesB,  etc.,  in  diabetic 
urine  —  from  starch  by 
the  action  of  sulphuric 
acid — the  granular  depo- 
sit of  honey. 

In  fruits,  the  liquid  portion 
of  honey,  etc. 


Qeviates  polarised  light  to  right  :* 
soluble  in  1|  part  cold  water, 
insoluble  in  absolute  alcoh<tl; 
with  HNO3,  yields  oxalic  acid. 


Rotating  left;    easily   soluble    in 
water  and  diluted  alcohol. 


b.  Not  directly  fermentable  by  yeast.     (Group  of  Cane  Sugar.) 
«.  Fermenting  readily  with  yeast  by  being  converted  into  fruit  sugar. 


Cane  pugar 
CjjH^Oii 


Melitose 
C„H„0„8H.O 

Synanthrose 
CijII^Oii 


In  sugar-cane,  Chinese 
sugar-cane,  corn-stalks, 
beets,  sugar  maple,  seve- 
ral palms,  numerous  ripe 
fruits,  etc. 

In  Australian  manna  from 
Eucalyptus  mannifera. 

In  the  tubers  of  the  Synan- 
therea. 


Rotating  right;  easily  soluble  in 
water,  little  in  alcohol ;  yields 


oxalic  acid  with  HNOg. 


Rotating    right;     crystallizes     in 

needles ;    reactions    similar    to 

cane  sugar. 
No  rotating  power ;  deliquescent ; 

very  soluble  in  water;  slightly 

in  alcohol. 


B.  Fermenting  with  difficulty  in  contact  with  yeast,  but  readily  after  treatment  with 

dilute  acids. 


Melezitose 
CijH^Oii 


Mycose 
C»H„0ii2n,0 

Trehalose 
C„H„0„2H,0 

Lactin,  sugar  of  milk 


In  the  exudation  of  the 
larch,  Larix  communis 
(/v.  miUze), 

In  ergot. 


In  Trehala,  an  oriental  ex- 
crescence of  a  species  of 
Echinops. 

In  milk. 


Rotating  power  right;  sweet  like 
glucose ;  very  soluble  in  water, 
almost  insoluble  in  alcohol ; 
yields  oxalic  acid  by  HNO,. 

Rotating  power  right;  easily  so- 
luble in  water,  almost  insoluble 
in  alcohol. 

Resembliog  the  former ;  soluble  in 
hot  alcohol ;  with  HNO,,  yields 
oxalic  acid. 

Rotating  power  right;  rery  hard 
prisms ;  soluble  in  6  parts  cold 
water;  insoluble  in  ether; 
slightly  soluble  in  alcohol;  by 
dilute  acids,  converted  into  lac- 
tose, and  then  easily  fermentable; 
yields  mucio  and  some  oxalic 
acid  with  HNO,. 


Polarization  of  light,  which  is  stated  as  characteristic  in  the  case  of  the  several 
consists  of  a  change  produced  upon  light  by  the  action  of  certain  meiiia  and 
by  which  it  ceases  to  present  the  ordinary  phenomena  of  reflection  and  trans- 
Qumaoii.    Instruments  employed  to  exhibit  this  change  are  called  polarUcopes,     By 
tthr  w«  of  these,  differences  may  be  readily  detected  between  substances  which  are 
identical  in  chemical  properties. 
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(2.)  Saccharoids.     Composition  C^^HxOx-     (Carbohydrates.) 


Not  fermentable  with  yeast  or  after  boiliDg  with  HSO4. 


Eoealjoe 


iBOsite  (PhMeomaDnite) 
C«U,sO«4U,0 


s<7mto 

Sorbin,  sorbite 
C,H„0, 


Phlorogluein 
C,H.O, 


In  AuRtralisn  manna  aocom- 
panning  melitose. 


In  mosonlar  flesh,  and  in 
the  unripe  kidney  bean, 
Pbaseolns  Tulgaris.  See 
Dr.  L.  C.  Lane's  process 
in  A,  J.  Ph.,  ix.  492. 


In  the  kidneys  and  liver  of 
some  fishes. 

In   the  berries    of   sorbus 
auouparia. 


Product  of  decomposition 
of  Phloretin  and  queroi- 
trin. 


Uncrystallisable ;  even  after  treat- 
ment with  HSO^,  not  susceptible 
of  fermentation ;  reduces  alka- 
line tartrate  of  copper. 

Efflorescing ;  soluble  in  water,  little 
soluble  in  alcohol ;  not  altered  by 
diluted  acids;  with  concentrated 
HNO3,  nitroinosite ;  evaporated 
with  dilute  HNO.  and  moistened 
with  NH3  and  CaCl,  is  colored 
rose -red. 

Resembles  inosite;  but  is  less 
sweet,  less  soluble,  and  dissoWes 
unaltered  in  hot  HNO,. 

Rotating  power  left ;  soluble  in  ^ 
water,  little  in  boiling  alcohol; 
hard  crystals,  not  altered  by  di- 
luted HSO^;  yields  oxalic  acid 
with  HNO,;  reduces  oxide  of 
copper. 

Sweet  prisms;  very  soluble  in 
water  and  alcohol. 


(3.)  Pseudo-Sugars  of  the  Composition  C^^H^Ox^.     , 


Not  fermenting. 


Mannite 

In  manna,  mushrooms,  etc. 

No  rotating  power;   soluble  in  6 

C.HuO. 

parts  cold  water,  scarcely  in  cold 
alcohol,  with  HNO,  yields  sac- 
charic and  oxalic  acids;  HNO,, 
at  a  low  temperature,  produces 
a  fermentable  sugar. 

Dnleose,  Dulcite 

From  an  unknown  plant  in 

No  rotating  power ;  easily  soluble 

C.H,,0. 

Madagascar. 

in  water,  with  difficulty  in  alcu- 
hol ;  yields  mucic,  oxalic,  and  ra- 
cemic  acid  with  HNO, 

Qoereite 

In  aooms. 

Sublimes  in  needles;   with  nitric 

c»"„o. 

acid,  yields  oxalic  acid. 

PSnite 

In  Pinus  Lambertina. 

Rotating  power  right;  very  sweet; 

<;»'iA 

readily  soluble  in  water;  nearly 
insoluble  in  boiling  alcohol. 

Melampyrite 

In    Melarop3rrum    nemoro- 

No  rotating  power;  soluble  in  26 

C^H^O^g 

sum ;    Scrophularia,   no- 

parts water,  1862  parts  alcohol ; 

dosa,  etc 

not  altered  by  diluted  HSO4;  ^^^ 
HNOg,  mucic  and  oxalic  acids. 
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6.  Of  other  compositions. 


Glycerin 
CgHjSHO 

Erjthromannite 

Phycite 

C4H..0, 

Gljcyrrhizin 


Panaquilon 
Cj^HjjOjg 


Orcin,  Orcite 
C„H,0.+2Aq 


Beta  orcine 


The  basic  principle  of  fats. 


Prodact  of  decomposition  of 

erythrin. 
In     Proctococcus     vulgaris 

AlgcR. 

In  Glycyrrhiza  glabra,  and 
eschinata. 


In  Panax  quinquefolium. 


By   boiling  certain    lichens 
or  their  coustituentii. 


By  dry  distillation  of  usnic 
acid. 


Oily  liquid;  miscible  with  water 
and  alcohol ;  insoluble  in  ether ; 
with  HNO,  yields  glonoio. 

Supposed  to  be  identical  with 
pbycite. 

No  rotating  power:  easily  soluble 
in  water,  with  difficulty  in  alco- 
hol ;  with  HNO,  oxalio  acid. 

Uncrystallizable  and  yellowish ; 
slightly  soluble  in  cold  water 
and  alcohol;  precipitates  most 
metallic  salts ;  combines  with 
bases,  acids,  and  salts. 

Amorphous,  yellow,  readily  soln- 
ble  in  water  and  alcohol ;  insol- 
uble in  ether;  precipitated  by 
tannin. 

Sweet  prisms,  Tery  soluble  in  al- 
cohol  and    water;    precipitated 

by    PbAc    and    Fe^Cl,;     yields 
'    oxalic  acid  by  HNO, ;   deep  red 

by    air,    water,    and    ammonia 

(orceine). 
Soluble     in    water,    alcohol,    and 

ether;  red  by  NH^H^O  and  air. 


REMARKS  ON  THE  SUGARS. 

• 

Cane  sugar  is  mostly  prepared  from  the  juice  of  the  sugar  cane; 
considerable  quantities  are  made  in  Europe  from  beet  root.  The 
juice  is  boiled  with  quicklime,  strained,  and  reduced  by  evapora- 
tion to  a  thick  syrup,  when  the  whole  is  cooled  and  granulated  in 
shallow  vessels ;  it  is  now  raw  sugar  of  commerce.  By  purification 
or  refining,  which  is  accomplished  by  the  aid  of  animal  charcoal,  it 
is  obtained  as  loaf,  or  more  commonly  as  broken-down  or  crushed 
sugar — the  condition  in  which  it  is  mostly  preferred  for  use  in 
pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncrystallizable  portion 
which  remains  is  drawn  ofl:'  and  constitutes  molasses  of  commerce. 
Molasses,  by  careful  manipulation,  is  made  to  yield  a  further  por- 
tion of  sugar,  and  then  constitutes  sugar-house  molasses,  or,  as  it  is 
called  abroad,  treacle. 

Cane  sugar  is  one  of  the  sweetest  of  the  sugars;  when  pure  it  is 
white  or  crystallized  in  translucent  double  oblique  prisms,  soluble 
in  alcohol  but  not  in  ether.  It  is  soluble  in  J  its  weight  of  water; 
its  solution  heated  in  contact  with  salts  of  copper,  mercury,  gold, 
and  silver,  decomposes  them.  Its  watery  solution  with  yeast  under- 
goes the  vinous  fermentation,  the  cane  sugar  being  previously  con- 
verted into  fruit  sugar.  Lump  sugar  is  permanent  in  the  air,  and 
phosphorescent  in  the  dark  when  struck  or  rubbed.  Its  tendency 
to  crystallize  or  form  a  translucent  candy  is  prevented  by  the  addi- 
tion of  cream  of  tartar  and  acids,  or  acid  salts,  generally  fruit  sugar 
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and  Biibsequently  grape  sugar  being  formed.  By  the  application  of 
a  lieat  of  320^  F.  it  melts  and  cools  to  a  glassy  amorphous  mass 
{Uirley  su^ar)]  if  heated  to  425°  it  is  changed  into  caramel;  long 
boiling  diminishes  its  tendency  to  crystallize  and  increases  its  color. 

I{o(*k  candy  is  a  very  pleasant  form  of  cane  sugar,  prepared  by 
crystallizing  it  slowly  upon  a  string  from  a  strong  solution;  it  is 
preferred  for  coughs  from  the  slowness  with  whicn  it  dissolves  in 
the  mouth,  and  is  very  often  used  to  sweeten  mucilaginous  and 
acid  drinks  used  in  catarrhs. 

The  peculiar  brown  coloring  matter  called  caramel^  C^IIoOg,  is 
produced  by  heating  sugar  to  a  temperature  of  425°,  until  it  fuses, 
evolves  the  vapors  of  water,  and  turns  to  a  deep  brown  color;  it 
then  consists  of  unaltered  sugar,  caramel,  and  a  bitter  substance 
called  assamar;  it  is  freely  soluble  in  water,  and  has  a  bitter  and 
not  disagreeable  empyreumatic  taste.  It  is  much  used  to  color 
liquors,  as  in  the  fabrication  of  brandy,  and  is  a  useful  addition  to 
soups. 

For  the  effect  of  heat  on  cane  sugar,  as  observed  by  G^lis  and 
Pohl's  method  for  preparing  pure  caramel,  consult  Proceed.  Am.  Ph. 
Ass.,  1862, 165. 

.Sugar  combines  with  bases,  forming  saccharates,  which  are  un- 
crystallizable,  and  those  of  the  alkalies  deliquescent.  Saccharate 
of  calcium  is  used  in  medicine  under  the  name  of  Syrupus  Calcis 

Common  salt  combines  with  sugar  to  a  deliquescent  crystallizable 
compound.  The  alkaline  saccharates  precipitate  the  soluble  salts 
of  lead,  copper,  silver,  and  mercury. 

Fruit  sugar. — Whether  the  sweet  fruits  all  contain  the  same 
sugar  is  uncertain ;  the  absence  of  crystalline  forms,  constant  changes 
in  the  process  of  ripening,  and  the  difficulty  of  freeing  one  kind 
from  another  impede  the  investigations;  its  rotating  power  is 
greatly  influenced  by  different  degrees  of  temperature. 

Grape  sugar  is  found  in  grapes  and  in  acid  fruits  associated  with 
fruit  sugar.  It  constitutes  also  the  sugar  of  diabetes.  The  ,most 
economical  method  of  obtaining  it  is  by  acting  on  starch  or  lignin 
with  diluted  sulphuric  acid;  it  may  also  be  obtained  in  an  impure 
state,  by  scraping  off  the  white  powder  deposited  on  old  raisins, 
and  much  purer  by  drying  the  deposit  of  honey  upon  brick  tiles. 
Grape  sugar,  under  the  name  of  glucose,  has  of  late  years  become  an 
article  of  great  commercial  importance;  it  is  largely  consumed  by 
brewers  in  the  production  of  snarkling  ales,  etc.,  and  in  pharmacy 
in  syrups,  in  which  increased  body  without  corresponding  sweet- 
ness is  desirable.  It  is  found  in  two  forms — a  dense  transparent 
syrup,  and  in  whitish  or  grayish-white  masses;  and  is  made  in  the 
large  way  by  heating  56  parts  of  sulphuric  acid  and  5600  parts  of 
water  to  212°.  Equal  amounts  of  acid  and  water  are  mixed  at  a 
temperature  of  86°  F.  in  a  wooden  vessel,  and  2200  parts  of  starch 
meal  are  stirred  and  heated  to  100°  F.;  the  latter  mixture  is  then 
gradually  added  to  the  first,  and  heated  to  212°  for  a  short  time, 
and  then  to  820°  for  two  or  three  hours,  or  until  the  starch  has  been 
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converted  to  glucose;  this  is  then  diawn  oft'  into  tanks,  and  168 
parts  of  pure  chalk  stirred  up  with  500  parts  of  water  arc  fi^radually 
added ;  when  all  the  acid  has  been  neutralized,  the  sutphate  of 
calcium  is  filtered  out  on  a  muslin  filter,  and  the  solution  concen- 
trated and  clarified  by  bone-black  and  renewed  filtration. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and 
ultimately  pass  into  grape  sugar,  this  change  may  be. produced  by 
long  boiling  alone;  it  .is  also  produced  in  starch  by  nitrogenized 
ferments,  especially  by  that  i)eculiar  substance  known  as  diastase. 
By  the  same  means,  cane  sugar  is  spontaneously  converted  into 
fruit  sugar,  and  this  into  alcohol,  and  ultimately  into  acetic  acid ; 
and,  in  fact,  the  alcoholic  and  acetic  liquors  of  commerce  are  pro- 
duced in  this  way  from  the  various  starchy  and  saccharine  vege- 
table products  used  in  their  manufacture.  Glucose  combines  with 
alkalies  in  the  cold,  but  these  compounds  are  decomposed  by  heat. 

Sugar  of  milk  is  not  manufactured  in  this  country,  but  is  chiefly 
imported  from  Switzerland,  where  it  is  made  on  a  large  scale  from 
whey;  it  is  crystallized  upon  sticks  or  strings  in  masses  not  unlike 
stalactites  in  appearance.  The  greatest  consumption  of  this  is  by 
the  homceopathists,  who  use  it  as  a  vehicle  for  almost  all  their 
medicines  in  the  form  of  powders  and  pillets.  It  is  said  by  them 
to  have  the  least  action  upon  the  system  of  any  substance  they 
have  experimented  with  ;  and  hence  its  employment  as  a  diluent 
for  the  infinitesimal  doses,  which,  according  to  their  theory,  are 
increasingly  powerful  in  proportion  to  their  dilution.  Its  physical 
condition  of  hardness  or  resistance  to  mechanical  action  adapts  it 
to  develop  the  latent  efficiency  of  those  medicines  which  they  assert 
are  only  rendered  active  by  long  attrition.  {See  the  observations 
of  Dr.  R.  Luboldt  on  its  fermentation,  in  Am.  Jonr.  Ph.,  1861,409.) 

Glycyrrhizin  may  be  prepared,  according  to  Mr.  Jos.  Hirsch,  by 
making  a  hot  infusion  with  dilute  acetic  acid,  neutralizing  with 
soda,  crystallizing  out  the  acetate  of  sodium,  and  concentrating  the 
infusion  containing  the  glycyrrhizin. 

Another  process  is  to  percolate  liquorice  root  with  alcohol,  heat 
to  the  boiling  point,  filter,  and  evaporate. 

Mannite  may  be  prepared  by  several  processes: — 

First.  By  digesting  manna  in  boiling  alcohol,  and  filtering  while 
hot.  As  the  liquid  cools  it  precipitates  the  mannite  in  tufts  of 
slender  colorless  needles;  these  may  be  purified,  if  necessary,  by  re- 
solution and  crystallization. 

Second.  By  mixing  manna  with  cold  water  in  which  the  white 
of  an  egg  has  been  beaten,  boiling  for  a  few  minutes,  and  straining 
the  solution  through  linen  while  hot;  the  strained  liquid  forms  a 
semi-crystalline  mass  on  cooling;  this  is  to  be  pressed  strongly  in  a 
cloth,  then  mixed  with  its  own  weight  of  cold  water  and  again 
pressed,  then  mixed  with  a  little  animal  charcoal  dissolved  in  boil- 
ing water,  and  filtered  while  hot  into  a  porcelain  dish  over  the  fire; 
the  solution  is  now  to  be  evaporated  till  a  pellicle  forms,  and  set 
aside  to  crystallize  in  large  transparent  quadrangular  prisms. 
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Third.  By  dissolving  manna  in  water,  precipitating  gummy  and 
coloring  matters  with  subacetate  of  lead,  removing  feud  from  the 
filtrate  by  carefully  dropping  into  it  sufficient  sulphuric  acid, 
though  not  in  great  excess,  evaporating  and  crystallizing. 

Fourth.  Artificially,  by  acting  upon  glucose  prepared  from 
dextrin  and  concentrated  to  15°  Biiumc,  with  five  per  cent,  of 
wheat  flour,  five  of  molasses,  and  five  of  common  malt  vinegar  at 
100°  F. ;  after  fermentation  for  three  days,  concentrat  ing,  and  digest- 
ing with  alcdhol,  crystals  of  mannite  are  obtained.  {Am.  Jour. 
I'harm.^  February,  1871.) 

Mannite  fuses  between  320°  and  330°  F.,  and  crystallizes  again 
at  alx)Ut  284°.  In  sealed  tubes  mannite  may  be  heated  to  482° 
without  altering,  except  that  a  small  portion  turns  into  mannitan 
—CJIjjOg  (anhydrous  mannite),  which  may  be  obtained  by  many 
processes  calculated  to  abstract  the  water  of  crystallization:  it  is  a 
neutral  syrupy  sweetish  substance,  scarcely  liquid,  insoluble  in  ether, 
slowly  soluble  in  anhydrous  alcohol,  freely  soluble  in  water,  in  con- 
tact with  air  it  absorbs  water,  liquefies,  and  crystallizes  to  ordinary 
mannite. 

Though  mannite  is  not  fermentable  under  ordinary  circumstances, 
it  may  be  converted  into  fermentable  sugar,  by  leaving  it  in  con- 
tact under  peculiar  circumstances  with  animal  tissues.  (See  Am. 
Jour.  Phann.^  vol.  xxix.  p.  450.) 

Tests  for  the  Sugars  and  other  Carbohydrates, 

Under  this  head  the  several  processes  for  testing  the  presence  of 
sugar  are  introduced;  they  are  particularly  applicable  to  grape 
sugar  and  to  the  examination  of  urine.  When  urine  has  a  high 
specific  gravity,  and  other  symptoms  of  diabetes  appear,  the  phy- 
sician finds  it  of  the  utmost  importance  to  make  a  chemical  ex- 
amination. The  pliarmacist  is  very  liable  to  be  called  on  for 
this,  and  will  find  it  an  advantage  to  be  supplied  with  a  reliable 
urinometer  {see  Sj>ecific  Gravity),  a  test  rack  and  tubes,  and  the 
necessary  chemical  reagents. 

Separation  ofvure  sugar  is  usually  difficult;  free  acids  and  bases^ 
must  be  avoidea  during  the  evaporation.  The  microscope  furnishes 
the  best  criterion;  the  taste  is  no  proof  whatever. 

Fermentaiion  sets  in  directly  on  the  addition  of  yeast  {see  Sylla- 
bus); sometimes  treatment  with  dilute  HSO^  is  advisable,  but  never 
necessary  with  urine;  the  amount  of  CO,  evolved  indicates  the 
quantity  of  sugar.  To  rely  on  the  formation  of  yeast  cells  may  be- 
come deceptive  through  similar  though  different  vegetations. 

Polarized  light  would,  to  a  certain  extent,  indicate  the  kind  of 
sugar,  but  many  substances  have  similar  optical  behavior. 

Moore^s  Test. — Boiling  with  concentrated  potash  lye  produces, 
with  grape  and  milk  sugar,  a  yellowish-brown  and  ultimately  a 
deep  brown  color;  with  cane  sugar  only  after  its  transformation 
into  glucose.  Supersaturating  with  an  acid  liberates  a  peculiar 
odor  of  burning  sugar. 
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Heller^ s  Test. — The  urine  is  mixed  with  solution  of  caustic  potassa, 
the  mixture  divided  in  two  test-tubes  of  equal  width,  one  of 
which  is  heated  to  boiling.  The  presence  of  sugar  is  indicated  by 
a  darker  color,  which  is  ascertained  by  comparison  with  the  un- 
heated  liquid. 

Lehmann's  Test. — The  solution  of  the  saccharine  matter  in  90 

{)er  cent,  alcohol  yields,  with  a  solution  of  KO,IIO  in  absolute  alco- 
lol,  a  sticky  or  flocculent  precipitate,  readily  soluble^  in  water  and 
reducing  an  alkaline  solution  of  CuO. 

Horsley^s  Test. — Five  or  six  drops  of  diabetic  urine  produce  a 
deep  sap-green  coloration  in  a  boiling  solution  of  chromate  of  po- 
tassium containing  free  alkali. 

Knapp  proposes  a  volumetric  test  solution:  an  alkaline  solution 
of  cyanide  of  mercury  of  known  strength  is  heated  to  the  boiling 
point ;  to  this  is  added  the  sugar  solution  from  a  burette.  The  opera- 
tion is  known  to  be  completed  when  a  drop  of  the  mixture  is  ap- 
plied to  a  piece  of  the  best  Swedish  filtering  paper  stretched  over 
a  beaker-glass  containing  sulphide  of  animonium.  A  brown  spot 
appears  as  long  as  the  mercurial  salt  is  present,  and  fresh  addition 
of  glucose  is  necessary. 

Trommer's  test  is  based  on  the  reduction  by  grai>e  sugar  of  oxide 
of  copper  to  suboxide,  in  an  alkaline  solution,  and  is  applied  by 
mixing  the  urine  or  other  saccharine  liquid  with  some  caustic 
potjissa  in  a  test-tube,  and  then  adding  a  diluted  solution  of  sulphate 
of  copper,  drop  by  drop,  and  with  constant  agitation,  until  the 
occasioned  precipitate  just  commences  to  remain  undissolved;  the 
mixture  is  then  raised  to  the  boiling  point,  and  if  it  contains  gr^pe 
sugar,  deposits  the  orange-red  hydrated  suboxide  of  copper. 

But  many  substances,  like  uric  acid,  some  vegetable  acids,  hemat- 
oxylin, alkapton  {Proc.  Am.  PL  Assoc.^  1862,  p.  173),  reduce  CuO 
under  the  same  circumstances;  krcatine,  peptone,  protein  com- 
pounds, and  some  alkaloids  interfere  with  the  separation  of  the 
Cu,0. 

Fehling^s  Quantitative  Test  for  Grape  Sugar  is  an  improvement  on 
the  method  originally  suggested  by  Barreswill.  The  test  liquid  is 
prepared  by  dissolving  40  grammes  of  crystallized  sulphate  of  cop- 
per in  160  grammes  of  distilled  water,  and  mixing  this  solution 
with  160  granmies  of  neutral  tartrate  of  potassium  dissolved  in  a 
little  water;  from  600  to  700  grammes  of  solution  of  caustic  soda, 
specific  gravity  3.12,  are  then  added,  and  sufficient  water  to  make 
the  whole  measure  at  60°  F.  (15°  C.)  1154.4  cubic  centimetres.  As 
one  equivalent  of  glucose  (CglljjOg)  reduces  10  equivalents  of  oxide 
of  copper  to  suboxide,  1  litre  of  the  above  solution  requires  5 
grammes,  or  30  cubic  centimetres  .05  gramme  of  grape  sugar. 

The  saccharine  solution  is  diluted  until  it  contains  not  over  1  per 
cent,  of  grape  sugar.  10  cubic  centimetres  of  the  test  are  diluted 
with  4  cubic  centimetres  of  water,  heated  to  boiling,  and  the  sac- 
charine liquid  gradually  added  until  it  ceases  to  produce  a  red  pre- 
cipitate of  suboxide  of  copper;  the  quantity  of  the  liquid  used 
contained  .05  gramme  of  sugar.     The  quantity  of  sugar  may  like- 
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wise  be  calculated  from  the  amotint  of  suboxide  of  copper  obtained, 
which  is  separated  by  filtration,  well  washed,  and  dried.  10  equi- 
valents of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (Cu^O); 
the  weight  of  equivalent  of  the  latter  being  142.8, 5  equivalents  weiojh 
142.8  X  6  «  714 ;  the  equivalent  of  g rape  sugar  (C^Hj-Og)  weighs 
180,  and  if  we  express  the  ascertained  weight  of  suboxide  of  copi)er 
by  5,  the  weight  of  grape  sugar  =  ar  is  calculated  by  the  following 
projiortion — 714  :  180  ^s  :  Xy  or  by  adding  one-half  and  j4h  part  of 
the  weight  of  the  suboxide. 

Fehling's  test  is  not  affected  by  pectin,  tannin,  or  mucilage,  but 
when  several  weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic,  and 
the  aromatic  acids.  In  small  well-corked  vials,  if  protected  from 
contact  with  the  air,  it  keeps  well  for  some  time,  but  it  is  always 
safest  to  prepare  it  when  wanted  for  use;  the  copper  solution  may 
be  kept  ready  for  mixing  with  a  freshly  prepared  solution  of  the 
tartrate,  and  with  the  caustic  soda,  preserved  in  well-stoppered 
vials.  Free  uric  acid  reduces  the  test  liquid,  which  fact  must  not 
be  lost  sight  of  in  analysis  of  urine,  which  ought  to  be  used  quite 
fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  when 
they  havel)een  previously  converted  into  graj>e  or  fruit  sugar  by  a 
continued  boiling  with  diluted  sulphuric  acid,  the  oxide  of  copper 
will  be  reduced,  and  from  the  ascertained  quantity  of  grape  sugar 
95  per  cent,  indicates  the  weight  of  cane  sugar  (C^,H,jOJ,  and  90 
per  cent,  that  of  starch  (C<jH,oC),). 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for 
each  equivalent  7  equivalents  of  oxide  of  copi)er,  so  that  1  litre  of 
the  test  liquid  requires  7.143  grammes  of  sugar  of  milk  for  its 
reduction. 

BoeUger*s  Test. — A  tablespoonful  of  urine  and  of  sodium  solution, 
containing  one  part  of  crystallized  carbonate  of  sodium  to  three 
parts  of  water,  is  boiled  with  as  much  officinal  nitrate  of  bismuth 
as  will  cover  the  point  of  a  knife;  glucose  imparts  a  grayish  or 
black  color  to  the  nitrate.  Albumen  is  to  be  previously  separated 
by  coagulation;  cane  sugar  and  all  organic  substances  usually  pre- 
sent in  urine  are  without  action. 

Multler^s  Test. — Indis^o  is  dissolved  in  strong  sulphuric  (better 
Nordhausen)  acid,  the  liquid  over-saturated  with  carbonate  of  po- 
tassium, to  render  it  alkaline.  This,  when  used,  is  sufficiently 
diluted  to  be  of  a  light  blue  color,  and  boiled;  if  now  a  trace  of 
grape  or  fruit  sugar  be  added,  the  blue  color  is  changed  to  green 
and  purple;  from  a  larger  proportion  of  sugar,  the  color  passes 
through  red  into  yellow.  If  afterwards  the  liquid  is  shaken,  the 
purple  jttisses  through  green  into  blue,  but  the  yellow  throucrh  the 
above  shades  into  green  or  greenish-blue.  Cane  sugar  is  not 
attected. 

VogeVs  test  is  the  same  as  Mulder's,  litmus  being  substituted  for 
indigo. 

LoewenthaVs  Test. — 60  grms.  tartaric  acid,  240  grms.  crystallized 
Na,COj,  6  grms.  crystallized  Fe^Cl^,  and -500  ccm.  hot  water  yield 
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a  solution  remaining  yellow  on  boiling,  but  turning  brown  with  a 
trace  of  glucose  and  separating  with  a  more  voluminous  precipitate. 

Peligofs  quantitative  determination  of  cane  sugar  is  based  on  the 
solution  of  lime  in  sugar;  CjjH^O,,  dissolve  3CaO,  the  quantity  of 
which  is  determined  by  measure  analysis  with  IISO^.  If  glucose 
is  present,  a  second  assay  is  made  with  boiled  solution  of  the  sac- 
charate;  the  -grape  sugar  is  destroyed  by  boiling,  and  the  result 
indicates  cane  sugar;  the  difterence  between  the  second  and  first 
assay  expresses  the  grape  sugar. 

Hungers  Test. — ^Very  dilute  HSO^,  evaporated  with  the  suspected 
solution  by  a  water-bath  to  dryness,  scarcely  colors  grape  sugar; 
with  cane  sugar  a  black  spot  is  produced;  a  similar  spot  also  with 
starch  and  some  other  compounds. 

Pettenkofcr^s  Test. — Bile  and  concentrated  HSO^,  produce,  with 
sugar,  a  red  color. 

Maumene's. — Chlorine  at  a  temperature  at  and  above  boiling 
water  causes  a  brown  color,  deepening  to  black  on  drying.  Carbo- 
hj^drates,  like  lignin,  hemp,  linen,  cotton,  starch,  etc.,  sutfer  a  simi- 
lar decomposition.  A  strip  of  white  woollen,  merino  (which  is  not 
altered),  is  saturated  with  a  solution  of  perchloride  of  tin  and  dried; 
a  single  drop  of  a  saccharine  or  similar  solution  put  on  the  strip, 
and  heated  over  a  lamp  to  a  little  above  the  boiling  point  of  water, 
instantly  effects  a  black  stain.  Even  ten  drops  of  diabetic  urine  in 
ten  cubic  centimetres  of  water  produce  a  brownish-black  color. 

0.  SchmidCs  Test — 3PbO,Ac  and  NH3  produce,  in  solution  of 
cane  and  grape  sugar,  white  precipitates ;  on  boiling  the  latter  only 
changes  the  color  to  red. 

Sugar  in  Urine. — It  has  been  ascertained  by  Professor  Briicke, 
and  corroborated  by  Dr.  Bence  Jones,  that  grape  sugar  is  a  normal 
ingredient  of  urine,  and  it  is,  therefore,  necessary  to  determine  its 
quantity  in  disease;  for  this  purpose  Fehling's  test  is  applicable, 
the  inaccuracy  of  which  arising  from  the  presence  of  uric  acid  may 
be  removed  by  precipitating  the  urine  with  oxalic  acid  or  with  ^^ 
of  its  measure  of  muriatic  acid  of  1.10  specific  gravity,  setting  it 
aside  for  twenty-four  hours  in  a  cool  place,  after  which  time  it 
contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine, 
which  keeps  some  suboxide  of  copper  in  solution,  Trommer's  test 
does  not  show  the  small  proportion  of  sugar  in  healthy  urine,  but 
it  generally  reacts  with  the  urine  of  pregnant  or  nursing  women. 
Minute  quantities  of  sugar  are  not  indicated  by  Boettger's  test,  if 
the  black  color  of  bismuth  should  be  owing  to  the  formation  of 
sulphuret ;  a  black  coloration  will,  in  this  case,  also  be  obtained  by 
digesting  tlie  urine  with  levigated  litharge.  Heller's  test  is  the 
most  reliable  for  detecting  very  small  proportions  of  sugar,  but  in 
a  deeply-colored  urine  the  changes  produced  by  boiling  may  not  be 
visible,  and  another  experiment  with  Boettger's  test  be  advisable. 

Glucosides. — This  term  is  applied  to  those  organic  principles 
which,  by  a  peculiar  decomposition,  are  resolved  into  grape  sugar 
(glucose)  and  an  altered  or  new  principle.     This  change  may  be 
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effected :  1.  By  the  action  of  tniiientl  noida  at  a  boiling  tempera^ 
tore.  2.  By  heating  tlie  glucoside  with  alkaline  solutioiis  or 
ban'ta  water.  8.  By  the  action  at  mean  temperatures  of  nitrogen* 
izea  priueiples  associated  with  the  glucosidca  in  the  plants  pro- 
ducing them,  or  otherwise ;  and  4.  By  yeast  and  saliva.  Many  of 
the  vegetable  acids  and  neutral  principles  described  in  this  work 
might  be  classified  as  glucosides,  but  as  this  peculiarity  in  their 
chemical  characters  is  less  obvious  and  characteristic  than  others 
by  which  they  are  generally  classified,  it  has  not  been  thought  best 
to  form  them  into  a  distinct  class,  but  by  way  of  illustration  and 
for  convenient  retcrcnce  the  following  syllabus  of  some  principles 
capable  of  this  classification  has  been  prepared. 

Syllabus  of  some  Gldcosides. 


p™ 

Ql'uowe'"'' 

Oillo-tmBiilg 

Br  teldit 

Onllk  »ld 

0„H,^,v+*H,0->O.H.O,-K>>II..O,. 

Artul'n 

do.l 

HydroklnoD« 

Col«rnlhl 

to. 

ColocTOlbeln 

aii'v,-"^;  •■•";■  ".;;;^j^ 

By  emulaln  >od 

.SkdIIii 

Br><:l<l* 

^Uculetm 

■■ill  ."        1  .-    .    II  ..  --i: H„o,. 

sr" 

Coi..i.ll.relin 
DophnXlD 

v;.^.:;..:^::.:- j'.^.::^±C 

iS""" 

do: 

OlToyrrMln 

o«B„OH-  U,o-LCn„o.r+Ali,8^ 

JaltplB 

Bj^JId. 

JkUplnat 

(."■„([-  n,   .r,)i  M     ■111.11  -.r,,H   O 

Popullo 

BcBUklHid, 

•.lirelln 

'■"',''h',\  ',■;■■            ■    ■    "  ■"""*""  * 

SaHclD 

BTCDulim 

Sallgealn 

SfilaBla 

Bj  uld* 

SolnaldlD 

ThKlia 

ThuJeHn 

do. 

BbaDDClin 

<-:="*o,;4-ai  I'.M  -V-.u , ',  ilT-.  lij,,!*.." 

Besides  this  class,  in  which  glucose  is  a  product,  there  are  others 
in  which  peculiar  sugars  are  lormed,  and  others  in  which  the  de- 
compositions are  more  complex,  rL'sulting  in  two  or  more  new  coin- 
ponnda;  for  descriptions  of  these  and  of  the  foregoing,  the  reader 
ia  referred  to  the  principles  themselves,  as  treated  of  under  the 
eeveral  heads  of  organic  neutral  principles  and  acids;  also  toGme- 
Iin's  Handbook  of  Chemistry,  Cav.  Soc.  Edit.,  vol.  xv.  p.  340. 

Stllabds  op  tbb  Saccharihe  Grucp  of  Medicines. 


IT>m«  and  orlgla. 

Sacebiiram,  logkr;  fron  Sbd- 
cbimm  olEciDanun. 

Th«riac>,  nteele,  uoTumi  ; 
the  «oiieeDtntt(id  nnerjstal- 
IImM*  Joiee  of  BaoebMrun 


PropertlH  aod  ui«. 
iDt  sad  laiatiTe;  Id  tbe  form  of  powder  and 
moBilj  M  K  y«hiol«  and  corrtctiie. 
naa  einipieiit  for  pills,   may  be   pariSed  hj 
Q  Id  ^oohal  and  digaatlng  wUh  animal  ehar- 


r  Alao  by  ■poDtaDcoui  rennratiitlon. 
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Syllabus  of  the  Saccharine  Group  of  Medicines.     {Continued.) 

Names  and  origin.  Properties  and  uses. 

Mel,   hooey  ;    the   liquid   pre-     Expectoraut  with  more  nctiTe  medicines,  combined  with 
pared  bj  Apis  mellifica.  aetriDgents  in  gargles ;  as  an  addition  to  poultices 

and  as  a  vehicle ;  a  faotitioas  article  ie  made  from 
Havana  sugar. 
Saccharum  lactis,  laotin ;  from    Used  as  a  vehicle  for  powders,  which  are  required  in 
milk.  a  xctj  fine  condition;  has  little  taste  and  is  very 

hard  ;  recently  used  as  food  for  feeding  infants ;  lest 
apt  to  produce  acidity  than  oane  sugar. 
Glycyrrhiza,  liquorice  root;  ^      Expectorant;   in  syrups,  as  a  vehicle  and   corrective 
ine   rnizoma  or   uiycyr-   ^         ^^^  unpleasant  medicines ;  as  constituent  for  pills, 
rnizft  giaora.  .      ^j^    liquorice  ball  is  formed  into  sticks.    (See  Extracts.) 

Extractum  glycyrrhizse.  J 

Manna ;  the  concrete  juice  of  Laxative.     In  syrups,  mostly  combined  with  senna  and 

Ornus  EuropsBa.  saline  laxatives. 

Mannitum,  mannite ;  from  man-  Laxative  in  doses  of  §j  to  jy.     Used  as  a  vehicle  and 

na.  corrective. 

Fiens.  the  fig;  the  fruit  of  Ficus  Laxative.     Used  in  confections.    (Conf.  sennse.) 

carica. 

Prunum,    pru'bes ;    the    dried  Laxative.     Used  in  confections.     (Conf.  sennas.)     In 

fruit  of  Prunus  domestica.  Europe  an  a  popular  vehicle  for  infusion  of  senna,  to 

prevent  griping. 

Uva  passa,  raisins;  the  dried  Laxative.     Mostly  as  a  corrective  in  a  few  tinctures, 

fruit  of  Vitis  vinifera.  in  gruel,  etc. 

Cassia  fistula,  purging  cassia;  Laxative.     The  pulp  is  employed  as  an  ingredient  in 

the  fruit.  conf.  sennte. 

Carofce  radiz,  wild  carrot;  the  Diuretic  and  laxative,  in  the  form  of  the  expressed  or 

root  of  Daucus  oarota.  inspissated  juice;  also  as  poultice. 

Honey  contains  uncrystallizable  fruit  sugar  and  grape  sugar ;  the 
latter  is  apt  to  be  deposited,  on  standing,  in  a  granular  form ;  a 
volatile  odorous  principle  and  a  little  wax  are  generally  present. 
For  medicinal  use,  it  requires  clarifying.  This  is  accomplished  by 
heating  it  in  a  suitable  vessel  to  a  very  moderate  degree,  and  main- 
taining the  temperature  till  it  ceases  to  separate  a  scum,  which  is 
to  be  skimmed  off  as  it  rises  to  the  surface. 

Mel  desjmmatum  is  also  prepared  by  adding  to  honey  an  equal 
bulk  of  water  and  a  little  tannin,  which,  on  being  precipitated  by 
lime-water  carefully  added,  carries  down  with  it  the  impurities;  it 
is  then  to  be  evaporated  to  its  original  weight,  the  scum  being 
carefully  removed. 


CHAPTER   III. 


ON  ALBUMINOUS  AND  SIMILAR  PRINCIPLES,  AND  CERTAIN  ANIMAL 

PRODUCTS. 

All  plants  and  animals  contain,  besides  the  ternary  proximate 
principles  consisting  of  C,  H,  and  0,  others  in  which  N  is  asso- 
ciated with  the  three  former  elements.  Mulder  was  the  first  to 
prove  that  these  vegetable  principles,  so  essential  for  the  sustenance 
of  animal  life,  are  not  materially  different  from  those  occurring  in 
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the  animal  kingdom,  and  that  they  all  yield,  after  treatment  with 
water,  alcohol,  ether,  dilute  muriatic  acid,  and  strong  potassa  solu- 
tion— />ro/^m,  which  he  ascertained  has  tlie  composition  Cj^Hj^N^O,,,. 
Liebig,  Dumas,  and  Cahours  calculate  the  formula  C^IIjoNgO,^. 
A  more  recent  analysis  by  Luberkuhn  gives  its  formula  as 
C^I,i.R^„0„S,  R  denoting  an  atom  of  univalent  metal.  This 
radical,  it  was  asserted,  yields  with  S  and  P  in  various  proportions 
those  proximate  principles  which  have  received  the  name  oi  protein 
compounds. 

It  has,  however,  been  proved  that  protein  is  always  a  product  of 
decomposition,  differing  from  the  original  compound  from  which 
derived  in  other  respects  besides  the  absence  of  S  and  P;  the  rela- 
tions of  these  bodies  to  each  other  has  not  been  cleared  up,  though 
it  seems  probable  that  they  are  copulated  compounds. 

Few  of  the  protein  compounds  occur  naturally  in  an  insoluble 
condition;  they  are  mostly  met  with  in  aqueous  solution  from  which 
tliey  are  readily  separated  in  an  insoluble  form  by  aid  of  heat 
(coagalatiou).   They  are  characterized  by  the  following  reactions: — 

Alkalies  dissolve  them,  separating  all  or  a  portion  of  sulphur; 
cold  nitric  acid  colors  them  yellow,  forming  xanthoproteinic  acid; 
coucentrated  muriatic  acid  in  the  presence  of  air  produces  a  violet 
or  blue  color;  iodine  solution  a  yellow  coloration;  sugar  and  con- 
centrated IISO.  generate  a  bright  red  color,  similar  to  the  one  pro- 
duced with  biliary  acids;  a  similar  color  is  also  obtained  by  a 
solution  of  protoMitrate  of  mercury  containing  nitrous  acid(Millon's 
test).  Their  solutions  in  acetic  acid  are  precipitated  by  neutral 
salts  and  by  ferro-  and  forricyanide  of  potassium.  With  the  salts 
of  many  heavy  metals,  they  form  insoluble  compounds,  mostly  con- 
taining the  protein  body,  acid,  and  base ;  this  explains  the  adaptation 
of  albumen  and  the  allied  i)rinci[)les  as  antidotes  in  poisoning  by 
corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes 
them  into  leucina,  tyrosine,  and  various  other  products,  which  are 
also  formed  by  their  putrefaction.  Chromic  acid  and  binoxide  of 
manganium  with  IISO^  evolve  volatile  acids  of  the  composition 
C.H^O^,  hydrocyanic  and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to 
many  organic  compounds,  and  on  that  account  their  removal  by 
coagulation  or  precipitation  with  alcohol  is  provided  for  in  many 
permanent  pharmaceutical  i)reparations. 

Protein  has  been  prescribed  by  physicians  as  a  nutritive  tonic 
and  in  the  treatment  of  impetigo  capitis.  Dose,  for  young  children 
5  grains  three  times  a  day.  As  it  is  a  subject  of  controversy  by 
chemists,  the  remedy  may  be  called — 

Pure  Insoluble  Albumen. — Mix  white  of  egg  with  its  own  bulk 
of  water,  filter  and  evaporate  at  104°  F.  to  the  original  bulk, 
then  add  a  concentrated  solution  of  caustic  potash ;  the  whole  soon 
forms  a  translucid,  yellowish,  elastic  mass ;  this  is  to  be  broken  up, 
exhausted  by  cold  water,  avoiding  exposure  to  the  air,  then  dis- 
solve it  in  boiling  water  or  boilintJ^  alcohol,  and  precipitate  the 
albumen  by  acetic  acid  or  phosphoric  acid. 
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The  largest  supply  of  albumen  is  from  the  blood  of  animals.  In 
i^esth  and  North  Germany  it  is  used  as  a  mordant  for  dyeing  yarns 
nd  cloth.  The  serum  which  separates  when  the  blood  coagulates  is 
argely  albuminous  •  3000  pounds  of  blood  yield  about  110  pounds 
>f  albumen. 


Syllabus  op  thb  Protein  Compounds. 


Name. 


Llbumen 


asein 


legumm    or 
caseio 

^stallin 


Tege  table 


[smoglobulia 


ibrin 


Tntonlii 


Source. 


In  eggs,  blood,  chyle,  pus, 
and  other  excretions  and 
secretions,  and  in  the 
juices  of  plants. 


In  milk ;  probably  also  in 
some  other  animal  secre- 
tions. 


In  the  seeds  of  LeguminossB 
and  in  oily  seeds. 

In  the  lens  of  the  eye. 


In  the  blood-corpuscles. 


In  the    plasma    of   blood, 
sometimes  in  exudations. 


In  the  fibrilles  of  muscles. 


Detoriptlon,  etc. 


Coagulates  between  180^&  1 70^ P.; 
rendered  uncoagulable  by  era- 
poration  in  direct  sunlight,  but 
when  eraporated  in  diffused  day- 
light is  soluble ;  if  it  has  become 
uncoagulable,  it  may  be  restored 
to  solubility  by  small  quantities 
of  acetic,  tartaric, citric,  or  formic 
acids ;  precipitates  most  of  the 
salts  of  the  earths  and  heaTj 
metals  (antidoto  to  corrosive 
sublimate,  etc.).  Turns  polar- 
ised light  to  left ;  contains  from 
.7  tol.7  per  cent.  S. 

Coagulates  in  the  form  of  a  skin 
upon  the  surface  of  its  solution, 
by  acids  and  by  rennet  in  flocks ; 
precipitated  by  MgSO^  and 
CaCl.  Contains  .8  to  1  per 
cent.  8. 

Coagulates  on  evaporation  in  films, 
in  behavior  almost  identical 
with  animal  casein. 

Precipitated  by  CO,,  not  by  ren- 
net ;  coagulates  not  below  1 95® ; 
the  filtrato  from  it  is  acid; 
readily  reduced  to  an  impal- 
pable powder ;  resembles  in 
many  respects  the  globulin  of 
blood. 

Known  only  in  combination  irith 
hmmatin;  soluble  in  aqueous 
ether ;  coagulates  at  about  760**; 
forms  by  the  influence  of  light 
and  air  hcBma-eryttaliin^  color, 
less  or  red  crystals,  which  are 
not  precipitated  by  HgClAgNOg 

or  2Pb,  Ac. 

Coagulates  spontaneously  in  the 
air:  contains  1.2  per  cent  S 
and  some  Fe;  the  coagulation 
retarded  by  KNO.  and  salts  of 
the  alkaline  earths;  promoted 
by  beating ;  forms  while  putre- 
fying soluble  albumen. 

Coagulates  spontaneously  in  the 
air ;  becomes  gelatinous  and  dis- 
soUes  in  water  containing  -n/^ 
HC1.  Muscles  contain  yanous 
protein  compounds  coagulating 
at  different  temperatures. 
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Name. 


EmalsiD,  s.  ejoAptas 


Source. 


Detoription,  etc. 


MjrofliD 


Aleoron 


TiteUiB 

Ichthidin, 
Icktknlin, 
Ichthio,  and 
Eajdin 
Glatia 


Zymom*,   t.  coagalated 
▼vgctable  albuxnea 


OQadin 


Mneiii  (see  page  862) 


In  almonds  and  other  seeds 


Id  white  and  black  mnstard. 


In  the  albnmen  of  nutmeg 
and  other  seeds. 

In  the  yelk  of  birds'  eggs. 


In  the  eggs  of  fishes  and 
amphibiL 

In  wheat,  rye,  and  other 
cereals. 


The  residue  of  crude  gluten 
after  boiling  with  alcohol. 


The  portion  of  gluten  solu- 
ble in  boiling  alcohol  and 
precipitated  by  water. 

In  the  mother-liquor  of 
gliadin. 


Not  precipitated  by  Ac,  precipi- 
tated by  alcohol ;  decomposes 
amygdalin  into  HCy,  etc. ;  loses 
this  property  by  heat,  but  not 
when  heated  in  the  dry  state  to 
21 20. 

Decomposes  myronic  acid  into  oil 
of  mustard  and  sugar;  loses 
this  property  by  heat  and  strong 
alcohol. 

Crystalline;  more  or  less  soluble 
in  water,  acids,  alkalies,  gly- 
cerine, and  syrup. 

Resembles  fibrin,  but  does  not  de- 
compose HO,. 

Crystalline  or  granular. 


Left  on  washing  wheat  flour  with 
water  to  remove  starch ;  con- 
sists of  three  or  four  com- 
pounds ;  the  nourishing  part  of 
flour. 

Soluble  in  alkalies,  in  HPO,,  and 

Ac;  after  heating  to  212®,  in- 
soluble in  NH^;  softens  with 
water. 

Soluble  in  acids  and  alkalies; 
causes  the  formation  of  dough, 
on  kneading  flour  with  water. 

Soluble  in  water,  not  precipitated 
by  HgCl,  and  lead  salts ;  in- 
soluble in  acetic  acid. 


Tests. — The  physician  has  frequent  occasion  in  the  examination 
of  urine  to  search  for  albumen  and  mucus  (which  is  modified 
albumen),  among  the  abnormal  constituents  of  that  secretion. 

To  test  urine  for  albumen,  it  should  be  slowly  hea'ted  in  a  test- 
tube  to  boiling.  Unless  the  urine  is  very  alkaline  it  will  coagulate 
mnd  separate  in  flakes.  The  precipitate  may  consist  of  phosphates, 
which  will  readily  dissolve  in  a  little  nitric  acid,  though  if  the  acid 
is  added  in  excess,  it  will,  after  dissolving  the  phosphates,  throw 
down  albumen  if  present. 

If  a  precipitate  is  produced  by  nitric  acid  and  none  by  boiling,  an 
excess  of  uric  acid  is  probably  present.  If  the  urine  was  alkaline, 
this  precipitate  may  be  albumen,  as  an  excess  of  alkali  prevents  its 
precipitation  by  heat.  To  confirm  this  test  it  is  recommended  to 
wash  this  precipitate  and  dissolve  it  in  a  little  potash  solution,  then 
on  the  addition  of  a  drop  or  two  of  the  cupropotassic  tartrate  a  rich 
▼iolet  color  is  obtained,  unless  the  solution  is  too  dilute. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution 
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iu  acetic  acid  with  an  aqueous  solution  of  1.309  grm.  ferrocyanide 
of  potassium  in  1000  c.c. ;  each  c.c.  precipitates  .01  grm.  albumen. 

Besides  the  bodies  enumerated  m  the  above  syllabuB,  there  are 
many  protein  compounds  found  in  various  healthy  and  morbid 
secretions,  which  are  as  yet  little  known,  and  may  probably  be 
modifications  of  some  above  enumerated.  Though  tney  are  of 
little  interest  to  the  pharmacist,  we  append  a  syllabus  of  the 
most  important. 

Modified  Albuminous  Principles. 


Name. 


Para-albumen 
(of  Scherer) 


Meta-albumea 


Pancreatio 


Mucin  (see  p.  351) 


Pyin 


Source. 


In  the  liquid  of  dropsical 
OYaries. 


In  dropsical  liquids. 


In  the  pancreatic  liquid. 


In  the  secretion  of  the  mu- 
cous membranes. 


In  pus. 


Description,  etc. 


Scarcely  turbid   on    boiling;    bj 

Ac  and  heat,  floccules  which 
cannot  be  filtered  clear;  tbe 
precipitate  bj  alcohol  soluble  in 
water. 

Tbe  solution  in  Ac  not  precipi- 
tated by  KCfo  ;  precip.  by  HQ, 

not  by  Ac. 
Coagulates  at  162<>,  by  HSO^  and 

HNOy  not  by  HCl,  Ac^  or  HPO,; 
alcoholic  precipitate  soluble  in 
water;  used  of  late  years  in 
treatment  of  disease. 
Not  precipitated  by  heat,  KCfo, 
HgCly  or  tannin ;  precip.  by 
alcohol,    soluble  in  water,   by 

Ac  insol.  in  excess. 
No  precipitate  by  heat;  precipi- 
tated by  Ac,    alcohol,    PbOAc, 
and  HgCl,. 


Animal  Products  used  in  Medicine  containing  Protein 

Compounds. 


Name. 


Qyum,  egg 


Lao  Taocinum,  cow's  milk 


laeU»t  whey 


Source. 


Phasianus  galli. 


Bos  tnurus. 


From  milk  by  boiling  with 

.1  per  cent,  alum,  T,  wine, 
etc.,  and  straining. 


Description,  etc 


Consists  of  ovi  testa  (90  to  96  per 
cent.  CaCO,),  now  rarely  if 
erer  nsed  in  medicine ;  ovi  al- 
bumen (about  85  H,0,  12  albu- 
men, sugar,  carbonates),  used 
for  clarifying  syrups,  etc.,  and 
for  emulsionixing ;  ovi  viteUut 
(about  16  Titellin,  80  fat  with 
color,  62  Aq,  1}  ashes),  used 
for  emulsionizing  oils  and  oleo- 
resins. 

Contains  4  casein,  8.5  fat,  6.25 
milk  sugar,  .7  salts,  87  Aq; 
used  as  a  dietetic,  rarely  as  % 
yehicle  for  medicines. 

Contains  the  sugar,  salts,  and 
water  of  milk ;  used  as  a  die- 
tetic in  certain  diseases,  and  as 
a  vehicle. 


GENERAL    OBSERVATIONS. 
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Animal  Products  used  in  Medicine  containing  Protein 

Compounds.    {Continued.) 


Nftiae. 

Source. 

Description,  etc. 

But^ruai,  butter 
Caro,  meat 

The  fat  of  cow*s  milk. 
The  flesh  of  yarioas  animals. 

Used  in  ointmenta  as  an  elegant 
substitute  for  lard;  ung.  hy- 
drarg.  oxidi  and  ung.  hydmrg. 
nitr.  made  with  butter,  keep 
Tsry  well.  (See  Amer,  Jaum, 
Pharm.,  xxx.  108.) 

Contains  kreatina,  kreatinina,  sar- 
kina,  inosit,  organic  salts,  chlo- 
rides, phosphates,  extractire 
albumen,  sjntonin,  fibres,  72  to 
80  per  cent,  water. 

general  observations. 

Eggs. — ^When  used  for  the  clarification  of  syrups,  etc.,  in  phar- 
macy, the  albumen  of  eg^  must  be  dissolved  in  the  cold  liquid, 
which  is  to  be  gradually  heated  to  the  boiling  point.  The  coaffu- 
lom  incloses  mechanically  the  impurities  suspended  in  the  liquid. 

The  yelk  is  preferred  for  emulsionizin^  oleoresinous  and  volatile 
oils;  for  this  purpose  it  is  much  better  adapted  than  the  albumen 
or  gum  Arabic,  owing  to  its  containing  a  considerable  portion  of 
a  &t  oil  in  which  the  volatile  oils  are  soluble. 

The  shell  or  testa^  powdered  and  levigated,  is  considered  more 
acceptable  to  delicate  stomachs  than  other  forms  of  carbonate  of 
lime,  being  very  intimately  mixed  with  a  small  proportion  of 
orjranic  matter. 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are 
sometimes  allowable ;  there  are  one  or  two  forms  of  acute  disease 
in  which  thev  may  be  used  with  advantage.  In  cholera  infantum, 
the  stomach  being  irritable  and  the  digestive  process  exceedingly 
imperfect,  the  yelk  of  an  egg  that  has  been  boiled  till  it  is  dry 
(fitleeu  minutes  or  more),  and  reduced  to  a  fine  powder,  may  be 
appropriated  by  the  infi^nt  in  divided  portions,  without  aggravating 
the  intestinal  irritation.  In  cases  of  dysentery  of  a  Tow  type, 
which  frequently  occur  in  malarial  districts,  where  the  patient  is 
visited  with  fearful  prostration,  and  the  demand  for  support  is  im- 
perative, and  the  stomach  rejects  the  ordinary  nutriment,  the  ces- 
sation  of  vomiting  and  nausea  may  often  be  brought  about  by  the 
administration  or  the  yelk  of  an  uncooked  egg  taken  in  an  un- 
broken state  from  the  shell,  or  from  a  wineglass  containing  a  little 
iced  water  or  brandy  and  water. 

No  animal  product  is  more  universally  employed  in  domestic 
economy  and  in  the  preparation  of  articles  of  diet  for  the  sick ;  per- 
haps none  is  more  really  useful  except  milk. 

Oil  of  Eggs. — ^Under  this  name  a  preparation  is  prescribed  in 
some  pftrts  of  England,  and  on  the  continent  of  Europe,  as  an  emol- 
lient for  sore  nipples  and  excoriations,  and  it  is  sometimes  called 
28 
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for  in  this  country.  It  may  be  prepared  by  gently  beating  yelks 
of  eg^s  until  they  coagulate  and  the  moisture  evaporates ;  then 
breaking  into  fragments,  digesting  in  boiling  alcohol,  filtering  while 
hot,  an(t  evaporating.  The  Paris  Codex  directs  the  yelks  to  be  ex- 
hausted with  ether.  A  dozen  eggs  yield  about  an  ounce.  This  oil 
contains  sulphur,  and  was  formerly  used  to  "  cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammalia  during 
infancy,  and  its  properties  adapt  it  perfectly  to  this  use,  besides 
fitting  it  for  innumerable  dietetic  applications.  It  is  one  of  the 
disadvantages  of  residing  in  large  cities  that  this  indispensable 
article  is  often  furnished  in  a  diluted  state  or  of  inferior  quality. 

By  examination  under  the  microscope,  the  oily  ingredient,  in 
exceedingly  minute  globules,  is  seen  fioating  in  the  serous-looking 
white  fluid;  being  lighter  than  the  liquor  in  which  they  are  sus- 
pended, a  portion  of  these  rise  to  the  surface  by  standing,  carrying 
with  them  some  casein,  and  forming  cream. 

The  quantity  of  cream  ordinarily  varies  from  5  to  22  per  cent, 
by  measure,  though,  as  obtained  from  certain  very  superior  cows, 
the  proportion  is  much  greater.  The  milk  from  which  cream  is 
separated  is  called  skim-milk. 

Buttermilk  approaches  skim-milk  in  composition,  but  contains 
even  less  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia, 
informs  me  that  he  has  found  it  a  valuable  corrective  of  nausea, 
in  the  case  of  drunkards;  Dr.  Wm.  Ashmead  also  uses  it  in  the 
treatment  of  dysentery.  Its  use  as  an  application  to  "  sunburn"  is 
well  known  to  country  people. 

Curds  and  whey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet; 
the  curd  contains  most  of  the  fatty  globules,  while  the  whey  con- 
sists of  the  sugar  of  milk  and  salts  in  solution.  Whey  is  some- 
times used  with  success  as  a  diet  for  young  infants  whose  digestion 
is  impaired  so  that  thev  cannot  bear  any  of  the  ordinary  forms  of 
milk  diet.  Mixed  with  wine  it  is  also  a  grateful  diet  for  adults  in 
low  forms  of  disease.     {See  Appendix.) 

Cream  cheese  consists  of  the  moist  curd  which  has  been  deprived 
of  the  greater  portion  of  the  whey  by  pressure. 

Ordinary  cheese^  which  contains  little  or  much  of  the  oily  in- 
gredient of  milk,  according  as  it  contains  the  cream  or  is  made 
from  skim-milk,  is  made  by  precipitating  the  curd,  and  subjecting 
it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  finding  the  specific  gravity  of 
milk,  which,  although  it  varies  from  1.008  to  1.031,  should  reach 
nearly  1.030.  Skim-milk  is  heavier,  so  that  it  will  bear  dilution 
with  a  little  water  to  bring  it  to  the  normal  specific  gravity.  The 
absence  of  the  cream  is,  however,  so  easily  detected  by  the  blue 
tinge  of  color,  and  want  of  the  characteristic  rich  taste,  that  this 
variation  in  the  instrument  is  of  little  account.  The  specific 
gravity  is  not  usually  marked  on  the  instrument,  but  the  degrees 
of  dilution  instead,  which,  of  course,  are  only  approximative.    The 
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microscope  forms  the  best  test  for  the  purity  and  richness  of  milk, 
showing  the  proportion  of  the  oil-globules. 

Full  directions  for  the  quantitative  analysis  of  milk,  and  tables 
of  its  relative  richness  as  modified  by  circumstances,  will  be  found 
in  Dr.  Hassell's  work  on  Adulterations  in  Food  and  Medicine. 

Solidified  milk  may  be  prepared  by  adding  to  112  lbs.  of  fresh 
milk  28  Ibe.  of  white  sugar,  and  a  half  ounce  of  bicarbonate  of 
sodium,  and  evaporating  on  a  water-bath  at  a  temperature  much 
below  boiling.     The  arrangements  for  stirring;  must  be  such  as  to 

Erevent  too  much  agitation,  which  would  churn  the  cream  into 
utter.  A  current  of  air  should  be  established  over  the  surface  of 
the  evaporating  pans. 

Solidified  milk  is  extensively  introduced  into  commerce  in  tablets, 
and  put  up  in  tin  boxes,  in  a  granular  condition.  It  dissolves  with 
facility  in  warm  water ;  the  milk  produced  from  it  is  quite  superior 
to  much  that  is  met  with  on  shipboard  and  elsewhere,  and  is  found 
to  be  an  exceedingly  useful  article,  especially  for  infants  disordered 
by  ordinary  milk,  or,  from  other  causes,  requiring  to  be  weaned. 

Analysis  of  5  specimens  of  condensed  milk,  by  L.  Kofler,  are 
given  on  page  467,  vol.  42,  American  Journal  of  Pharmacy^  by 
which  it  appears  to  be  a  very  reliable  preparation,  yielding  the  full 
average  of  cream. 

One  pound  will  make  three  quarts  of  rich  pure  milk.  Tor  tea, 
coffee,  or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar 
bat  should  be  allowed  to  dissolve  in  the  cup  a  moment  before  being 
stirred,  as  the  cream  globules  will  then  remain  unbroken.  For 
jrounjB:  children,  a  tablespoonful  dissolved  in  a  teacupful  of  water 
18  sumcient. 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps 
slightly  astringent  preparation,  well  adapted  to  treating  the  sum- 
mer complaint  of  children.  It  furnishes  a  suitable  vehicle  for  the 
small  doses  of  calomel,  or  mercury  with  chalk,  and  opium,  so  much 
prescribed  in  that  complaint.  It  is  made  by  warming  butter  float- 
ing on  water,  and  when  it  is  fluid  skimming  it  oflffor  use. 

Jfeat. — ^The  domestic  uses  of  meat  and  its  application  for  nourish- 
ment are  well  known;  by  long-continued  boiling  in  water  all  its 
soluble  constituents  will  dissolve,  leaving  behind  only  the  fibre  and 
a  small  Quantity  of  earthy  phosphates. 

Liebig  s  Broth, — Liebig  has  recommended  a  broth  for  convales- 
cents, which  is  prepared  by  chopping  J  lb.  of  beef,  mixing  it  well 
with  \  drachm  table  salt,  4  drops  muriatic  acid,  and  18  oz.  distilled 
water,  macerating  for  one  hour,  and  straining  through  a  fine  hair 
sieve  without  expression.  Dose,  a  teacupful.  It  contains  all  the 
soluble  constituents  of  meat  together  with  the  hsematin ;  the  muri- 
atic acid  aids  in  digestion.  This  preparation  is  rendered  more 
palatable  and  is  found  to  agree  with  the  stomach  better  if  filtered, 
Its  appearance  is  also  much  improved. 

JSztractum  camis^  preserved  juice  ofmeai^  may  be  made  by  subject- 
ing beef  in  iron  cylinders  heated  by  steam  to  a  temperature  of  220^ 
for  about  three  hours;  on  cooling,  the  small  amount  of  juice  ob- 
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tained  solidifies,  and  may  be  freed  from  fat.  This  is  introduced 
into  small  tin  cans,  which  are  heated  till  the  air  is  expelled,  and 
then  soldered  to  exclude  the  atmosphere.  By  the  addition  of  4 
parts  of  boiling  water  this  will  make  a  strong  beef-tea.  The  vari-. 
ous  manufacturers  of  this  and  similar  preparations  have  modified 
processes  for  extracting  and  preserving  the  soluble  parts  of  beef, 
each  claiming  superiority  for  his  own,  some  preferring  liquid  and 
others  the  solid  form.  Hager  recommends  that  extract  of  beef 
should  be  regarded  as  below  standard  if  it  contains  more  than  22 
per  cent,  of  moisture,  and  over  27  per  cent,  of  matter  insoluble  in 
alcohol  .833  sp.  gr.  Gallotannic  acid  should  not  precipitate  more 
than  20  per  cent,  of  its  weight,  and  should  not  yield  more  than 
8  per  cent,  argentic  chloride. 

Kreatin  is  the  name  applied  to  those  principles  which  form  the 
chief  part  of  the  cell  walls  of  horn  and  epithelium.  They  contain 
about  50  per  cent.  C,  nearly  17  per  cent.  N,  and  6  per  cent.  S  (in 
hair);  by  continued  boiling  with  dilute  sulphuric  acid,  leucina  and 
tyrosina  are  formed;  concentrated  muriatic  acid  produces  gradually 
a  violet  color,  nitric  acid  a  yellow,  and  sugar  with  sulphuric  acid 
a  red  color.     Caustic  alkalies  render  the  cells  more  distinct. 

Horn  is  not  now  used  in  pharmacy,  except  for  preparing  some 
utensils,  scale  dishes,  spatulas,  spoons,  and  scoops,  which  are  adapted 
to  cases  where  metal  would  be  corroded. 

Gelatinous  Principles. 

Two  varieties  have  been  distinguished:  one  occurring  in  bone 
and  animal  membranes,  epidermis,  fish  bladders,  etc.,  called  collagen 
or  osseine,  which  yields  on  prolonged  boiling  with  water  gelatine 
or  common  glue;  it  is  not  precipitated  by  alum,  sulphate  of  alumin- 
ium, ferric  chloride,  trisacetate  of  lead,  or  protonitrate  of  mercury ; 
gelatinizing  in  the  presence  of  alum  is  prevented  by  acetic  and 
other  acids;  the  addition  of  nitric  acid  Keeps  the  solution  in  a 
liquid  form;  the  so-called  liquid  glue  is  made  in  this  manner.  It  is 
a  test  for  tannin,  with  which  it  produces  an  insoluble  precipitate. 

The  other  kind,  chondrogen^  is  contained  in  permanent  cartilage, 
and  yields  by  continued  boiling  with  water  chondrin^  a  glue,  which 
is  precipitated  by  the  above-named  salts. 

The  purest  natural  form  of  collagen  is  isinglass^  which  is  found 
in  commerce,  prepared  from  the  swimming  bladder  of  the  sturgeon 
and  other  fish.  Gelatine  is  the  basis  of  a  variety  of  artificial  pre- 
parations used  as  food. 

The  solubility  of  glue  in  glycerine  is  deserving  attention  as  a 
means  of  suspending  remedies  of  an  unpleasant  character;  while  in 
analysis,  a  solution  in  glycerine  would  be  permanently  kept  in 

food  condition  as  a  quantitative  test  for  tannic  acid.     (&«  paper  of 
'rof.  J.  M.  Maisch  in  Am.  Jour,  Phar.^  vol.  42,  fol.  518.) 
Ichthyocolla.     (Isinglass.) — ^Numerous  article  are  met  with  in  our 
markets  under  this  name.     One  of  the  cheapest  is  that  called  Jish 
gluCy  used  almost  exclusively  for  clearing  coffee,  as  a  substitute  for 
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white  of  egg;  this,  I  believe,  is  identical  with  the  New  England 
isinglass  described  as  being  prepared  from  the  air-bladder  of  the 
common  hake  {Gadus  merluccitis)^  which,  being  macerated  in  water 
a  little  while,  is  then  taken  out  and  passed  between  rollers,  by 
which  it  is  pressed  into  thin  ribbons  of  several  feet  long,  from  an 
inch  and  a  half  to  three  inches  in  width.  It  is  an  inferior  variety, 
unfit  for  internal  use.  {See  Report  by  C.  T.  Carney,  Proceedings 
Am.  Pharm.  Assoc.,  1857.) 

Pttssian  Jsinglass  is  met  with  principally  in  the  form  of  sheets, 
or  folded  into  compact  and  twisted  forms,  called  staples.  Some- 
times it  is  in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the 
best,  but  is  very  expensive,  and  on  that  account  mostly  superseded 
by  the  articles  next  to  be  described. 

Cooper^s  Gelatine  comes  in  sheets  9  inches  long,  and  8 J  wide,  and 
about  I  inch  thick,  in  a  very  light  opaque  form,  nearly  white  color, 
and  marked  with  the  nets  on  which  they  have  been  dried ;  some- 
times these  are  cut  up  into  small  pieces. 

French  Gelatine  is  in  cakes  which  are  rather  smaller,  very  thin, 
and  quite  transp^trent,  similarly  marked  by  the  drying  nets;  some- 
times it  is  imported  in  shreds,  put  up  in  boxes  with  directions  for 
use.  It  is  readily  clarified,  and  makes  a  good  jelly.  Sometimes 
the  French  is  colored  red. 

Cozens  Sparkling  Gelatine  is  a  superior  article,4)ut  up  in  packages, 
and  extensively  introduced  throughout  the  United  States. 

In  the  preparation  of  jellies  from  Cooper's  or  the  French  variety, 
the  soaking  of  the  gelatine  previous  to  making  the  jelly  is  made 
necessary  by  the  slight  taste  they  acquire  at  the  surface  or  point  of 
contact  with  the  air  and  moisture.  It  should  be  soaked  at  least 
an  hour  in  cold  water,  which  should  then  be  thrown  away,  and  the 
gelatine,  after  draining  a  little,  is  tit  for  use. 

Calves*  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordinary  animal  tissues,  to  be  altogether  inferior. 
The  extract  of  calves' feetj  prepared  by  John  Mackay,  of  Edinburgh, 
though  not,  when  first  dissolved,  furnishing  so  clear  a  jelly  as  some 
others,  is,  when  clarified  by  white  of  egg,  exceedingly  brilliant, 
and  possesses  a  peculiar  softness  and  ncnness  upon  the  palate, 
which  connoisseurs  recognize  as  that  of  the  true  calves'  feet  jelly. 

Court  Plaster  and  Isinglass  Plaster. 

This  popular  and  useful  plaster  has  the  merit  of  neatness  and 
fiiMsility  oi  application,  adhering  readily  on  the  application  of 
moisture.  By  some  manufacturers  it  is  made  by  coating  sheets  of 
silk  or  other  fine  material  with  a  solution  of  New  England  isin- 
glass (fish  glue);  by  others  the  finest  Kussian  isinglass  is  applied, 
and  the  choice  of  a  superior  quality  of  silk,  and  the  application  to 
it  of  a  balsamic  varnish  to  render  the  unspread  surface  impervious 
to  moisture,  insures  a  better  plaster. 

The  original  Listen's  isinglass  plaster,  or  gum-cloth,  was  made 
by  spreading  several  coats  of  strong  solution  of  isinglass  in  very 
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dilute  alcohol  over  the  surface  of  auimal  membrane,  previously 
prepared  for  the  purpose  from  the  peritoneal  membrane  of  the 
CflBcum  of  the  ox. 

The  following  is  an  approved  recipe  for  isinglass  plaster: — 

Take  of  Isinglass 5j« 

Water idvUJ* 

Dissolve  with  heat — 

Benzoin zil. 

Alcohol i^ij. 

Dissolve,  strain,  and  mix  the  two  solutions  together,  and,  with  a 
brush,  apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  by 
a  gentle  heat  to  silk  stretched  on  a  frame ;  each  successive  coat 
being  allowed  to  dry  before  applying  the  next.  Then  ^psdnt  a  layer 
of  the  following  solution  on  the  other  side  of  the  silk: — 

Venice  turpentine 5j- 

Tincture  of  benzoin f5ij. 

Mix. 

Black  and  flesh-colored  silk  are  both  used  for  court-plaster. 

O5,  U.  S.  P.  (Bone). — Bones  are  ofiicinal  for  their  uses  in  the  prepa- 
ration of  bone  phosphate  of  calcium,  and  the  phosphates  of  sodium 
and' ammonium;  they  are  also  used  in  preparing  animal  charcoaL 
Bones  consist  of  gelatinous  tissue,  into  which  earthy  and  saline 
matters  have  been  deposited  until  they  have  acquired  solidity  and 
firmness.  By  soaking  in  muriatic  acid,  the  phosphate  and  carbonate 
of  calcium  are  dissolved,  and  the  osseine  is  left  as  a  tough,  flexible, 
nearly  transparent  mass,  having  nearly  the  same  form  as  the  bone. 

JFel  {Bile), — This  is  a  yellow-greenish,  viscid,  oil^  li(juid,  with  a 
bitter  taste,  followed  by  a  sweetish  after-taste,  which  is  separated 
from  the  blood  of  animals  by  the  liver,  and  collected  in  the  gall- 
bladder. It  is  entirely  miscible  with  water,  and  its  solution  froths 
like  one  of  soap.  Its  composition  varies  with  different  animals,  but 
it  consists  mainly  of  two  salts  of  sodium  in  which  that  base  is  com- 
bined with  two  remarkable  nitrogenized  substances,  choleic  and 
cholic  acids ;  another  constituent  is  a  peculiar  crystallizable  fatty 
substance  called  cholesterin.  With  nitric  acid  it  shows  a  peculiar 
polychrome,  depending  on  its  coloring  matters ;  sugar  and  sulphuric 
acid  produce  a  red  color  the  result  of  a  reaction  with  the  biliary 
acids  and  their  derivatives. 

3ispissated  ox-gall  {Fel  bovinum)  is  occasionally  prescribed  in  dys- 
peptic affections  connected  with  habitual  costiveness.  It  is  prepared 
tor  use  by  being  heated  and  strained,  and  then  evaporated  in  a 
vater-batn,  or  by  well-managed  radiated  heat,  to  a  pilular  consist- 

Ml    The  dose,  when  thus  inspissated,  is  from  five  to  ten  grains. 

QlEfall  is  also  much  used  as  a  detergent,  and  in  a  refined  or 

'   **  '  condition  is  adapted  to  the  use  of  landscape  painters  as  a 
m  pigment. 

mcLS — Choleinate  of  Sodium — ^has  been  used,  though  a 
which  has  no  claim  to  being  a  pure  chemical  salt ;  the 
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mode  of  preparing  it  from  animal  gall  is  as  follows :  The  fresh  ox- 
gall is  evaporated  to  one-half,  slimy  and  coloring  matters  are  pre- 
cipitat^l  by  an  equal  bulk  of  alcohol,  the  filtrate  is  treated  with 
animal  charcoal,  the  alcohol  distilled  off,  and  the  residue  washed 
with  ether.  The  choleinate  of  soda  then  remains  behind  as  a  white, 
somewhat  sticky  mass,  of  a  penetrating  odor,  and  a  peculiar,  sweet- 
ish, afterwards  bitter  taste ;  it  is  easily  soluble  in  water,  and  dis- 
solves albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with 
success  in  affections  where  a  tonic  with  particular  tendency  to  the 
biliary  organ  is  desired.  The  dose  is  from  5  to  15  grains,  two  to 
four  times  a  day. 

Pepsin. 

Pepsin  is  the  name  given  to  a  neutral  principle  obtained  from 
the  gxistric  juice  of  animals,  and  which,  associated  with  lactic  and 
muriatic  acids,  has  the  property  of  digesting  certain  kinds  of  food. 
As  it  would  be  impossible  to  collect  the  gastric  juice  from  living 
animals  for  the  purpose  of  extracting  the  pepsin  for  use  in  medi- 
cine, recourse  is  had  to  the  little  tubes  upon  the  inner  surface  of 
the  stomach,  in  which  it  is  secreted.  Some  of  the  processes  apply 
to  the  lining  membrane  of  the  stomach  of  calves  and  sheep,  others 
to  the  porous  parts  of  the  stomach  of  the  hog,  an  omniverous  animal 
approaching  nearer  to  man  in  the  digestive  function.  Freed  from 
the  glaudulous  membrane,  these  ^are  cut,  and  repeatedly  macerated 
with  water  for  twenty-four  hours.  The  older  processes  directed  that 
the  filtered  liquids  be  precipitated  by  sugar  of  lead,  the  precipitate 
washed  with  water,  decomposed  by  sulphuretted  hydrogen,  filtered, 
evaporated  by  a  very  gentle  heat  to  a  syrupy  consistence,  and 
mixed  with  alcohol ;  pepsin  is  slowly  precipitated  as  a  white  vo- 
luminous mass,  which  is  washed  with  alcohol  and  dried* 

At  the  date  of  the  third  edition  of  this  work,  the  American 
market  was  chiefly  supplied  with  pepsin  from  abroad ;  but  when 
the  value  of  the  remedy  began  to  be  recognized,  the  ingenuity  of 
American  pharmacists  was  exerted  in  perfecting  processes  for  its 
production. 

Of  several  modified  processes  which  have  from  time  to  time  been 
published,  that  of  Mr.  Wittich,  originally  published  in  Pfluger's 
Archives^  consisted  in  macerating  the  bruised  and  minced  mucous 
membranes  in  C(mcentrated  glycerine ;  after  twenty-four  hours  it 
was  acidulated,  and  found  to  be  capable  of  digesting  fibrine  rapidly. 
Pepsin  was  separable  from  this  on  dilution,  nitration,  and  the  addi- 
tion of  alcohol.  Dr.  L.  S.  Beale,  as  long  ago  as  1858,  described,  in 
Archives  de  Midecine^  a  process  which  consisted  of  quickly  drying 
on  plates  of  glass  the  mucus  expressed  from  the  stomach  glands, 
powdering  the  dried  mass,  ajid  preserving  it  in  stoppered  vials ;  of 
this,  eight-tenths  of  a  grain  are  said  to  dissolve  one  hundred  grains 
of  coagulated  albumen. 

From  this  powder  an  easily  filtered  solution  of  great  activity  can 
be  prepared.    Dr.  Beale  uses  a  portion  of  this  solution  with  gly- 
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cerine  in  preparing  tissues  for  dissection  and  examination  under  the 
microscope. 

To  Emil  Schefter,  of  Louisville,  Kentucky,  belongs  the  credit  of 
having  solved  the  problem  of  an  economical  and  effective  process 
for  the  preparation  of  pepsin,  both  in  the  form  of  powder  and  in 
that  of  liquid,  and  the  articles  now  manufactured  by  him  are 
justly  esteemed  as  meeting  the  demand  for  an  artificial  aid  to  the 
digestive  process.  In  several  papers  in  the  Am.  Joum.  Phar.y  vol. 
xlii.  98,  vol.  xliii.,  and  vol.  xl.,  he  gives  the  results  of  numerous 
experiments  on  the  preparation  and  properties  of  pepsin.  The  best 
method  of  separating  it  from  the  extraneous  matters  with  which  it 
is  associated  affords  a  product  nearly  free  from  impurities,  and  pos- 
sessing the  solvent  powers  of  the  natural  gastric  juice.  This  process 
depends  upon  the  insolubility  of  pepsin  in  saturated  solution  of 
common  salt.  The  mucous  membrane  of  the  hog's  stomach  is  dis- 
sected off,  chopped  finely,  and  macerated  for  several  days  with  fre- 
quent stirring  in  water  acidulated  with  muriatic  acid;  the  liquid  is 
then  separated  from  the  stomach  and  set  aside  for  ten  to  twelve 
hours,  until  the  mucus  has  settled;  common  salt  (chloride  of 
sodium)  is  then  added  until  the  liquid  is  saturated.  After  stand- 
ing a  short  time,  the  pepsin  separates  and  floats  on  the  surface ;  this 
can  be  readily  removed  with  a  spoon,  and  should  then  be  placed  on 
a  paper  filter  to  drain.  Finally,  it  is  submitted  to  strong  pressure, 
to  free  it,  as  far  as  possible,  from  the  salt  solution.  When  removed 
from  the  press  and  dried  spontaneously,  this  pepsin  is  a  tough  sub- 
stance, resembling  parchment  paper,  varying  from  a  dim  straw- 
yellow  to  a  brownish-yellow  color. 

For  dispensing,  the  i)epsin,  fresh  from  the  press,  is  triturated  to 
powder  with  a  weighed  quantity  of  sugar  of  milk  (lactin).  This 
powder  is  reweighed  after  having  been  air-dried,  and  the  amount 
of  pepsin  it  contains  is  found  by  deducting  the  weight  of  the  lactin 
employed.  Finally,  the  powder  is  tested  by  ascertaining  how  much 
coagulated  albumen  it  will  dissolve  at  a  temperature  of  100^  F.  in 
from  five  to  six  hours;  sufficient  sugar  of  milk  is  then  added  to 
result  in  a  preparation  of  such  a  strength,  that  10  grains,  dissolved 
in  1  fluidounce  of  water  with  6  drops  of  muriatic  acid,  will  dis- 
solve 120  grains  coagulated  albumen  at  a  temperature  of  100°  F. 

Recently  precipitated  pepsin,  as  prepared  by  the  above  process,  is 
very  soluble  in  water;  when  dried,  however,  and  put  into  water  it 
swells  like  glue,  but  dissolves  only  slowly  and  in  small  quantities. 
The  aqueous  solution  has  a  nearly  neutral  reaction,  is  coagulated  by 
boiling,  and  precipitated  by  alcohol,  tannin,  bichloride  of  mercury, 
and  salts  of  lead  and  copper.  It  has  little  action  on  coagulated  albu- 
men, but  the  addition  of  a  little  muriatic  acid  develops  its  solvent 
powers  and  renders  it  soluble.  The  digestive  power  of  the  solution 
seems  to  be  greatest  when  it  contains  about  6  drops  of  acid  (sp.  gr. 
1.17)  to  the  fluidounce;  a  larger  proportion  increases  the  time  re- 
quired to  effect  the  solution  of  the  albumen.  According  to  Scheffer, 
1  grain  of  purified  pepsin  in  4  ounces  of  acidulated  water  dis- 
solves 500  grains  of  coagulated  albumen  at  a  temperature  of  105°  F, 
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in  8ix  honrs.  At  a  temperature  of  75°  only  400  grains  are  dissolved 
after  eighteen  hours.  If  the  amount  of  pepsin  is  increased,  the  time 
of  solution  is  not  proportionately  diminished,  but  the  pepsin  seems  to  . 
communicate  its  digestive  power  to  the  dissolved  albumen  (peptone 
or  albumenose),  so  that  practically  its  solvent  action  is  almost  un- 
limited. If  J  for  example,  500  grains  of  coagulated  albumen  are 
dissolved  in  4  fluidounces  of  water  acidulated  by  the  aid  of  a  mini- 
mum quantity  of  pepsin,  and  an  equal  volume  of  acidulated  water  is 
added,  a  digestive  nuid  is  produced,  quite  as  energetic  as  the  first. 
By  adding  to  this  solution  an  equal  volume  of  saturated  salt  solu- 
tion, we  shall  obtain  a  copious  white  separate,  which  dissolves  in 
water,  forming  a  solution  not  coagulated  by  heat,  but  precipitated  by 
alcohol  slowly,  and  by  bichloride  of  mercury  and  chloride  of  sodium. 
The  solution  in  water  has  a  slight  acid  reaction,  but  does  not  act 
on  coagulated  albumen.  On  adding  a  few  drops  of  hydrochloric 
acid,however,  it  manifests  digestive  powers  similar  to  pepsin  itself. 
In  one  experiment,  half  a  grain  of  pepsin  dissolved  240  grains  of 
coagalatra  albumen;  the  solution  yielded  on  the  addition  of  chlo- 
ride of  sodium  a  precipitate,  which  weighed  when  dry  12  grains. 
This  peptone  precipitate  was  found  capable  of  dissolving  1200 
grains  of  coagulatea  albumen;  the  solution  yielded  120  grains  pep- 
tone precipitate,  1  grain  of  which  was  capable  of  dissolving  further 
about  25  grains  coagulated  albumen.  Pepsin  as  prepared  by 
Schefier  contains  a  small  proportion  of  chloride  of  sodium.  When 
freed  from  this,  it  loses  to  a  very  considerable  extent  its  solvent 
powers.  The  addition,  however,  of  a  larger  quantity  of  salt  does 
not  seem  to  promote  its  activity;  on  the  contrary,  if  the  amount 
exceeds  5  grains  to  the  ounce,  its  digestive  action  is  decidedly  re- 
tarded. Alcohol  in  all  proportions  diminishes  the  solvent  power 
of  pepin.  If  the  amount  is  greater  than  20  per  cent,  of  the  fluid, 
the  albumen  is  scarcely  at  all  acted  upon,  but  acquires  the  peculiar 
soar  odor  which  characterizes  discharges  from  a  stomach  over- 
loaded with  beer  or  wine. 

A  small  quantity  of  carbonate  of  soda  will  precipitate  pepsin 
from  its  solution  unchanged ;  a  larger  quantity  redissolves  the  pre- 
cipitate, but  so  modifies  it  that  it  no  longer  possesses  digestive 
C>wer8.  The  alkaline  solution  becomes  putrid,  and  acts  on  coagu- 
ted  albumen  only  after  putrefaction  sets  in  with  development  of 
a  genuine  fecal  odor.  The  alkaline  solution,  however,  will  act  on 
pi^ially  digested  albumen. 

In  regard  to  its  stability,  the  experiments  of  Schefl^er  go  to  show 
that  all  watery  solutions  of  pepsin  undergo  changes  which  in  a 
short  time  render  them  inert.  Even  strongly  acidulated  solutions, 
although  they  did  not  undergo  putrefaction,  became  in  a  few  weeks 
inactive  and  were  no  longer  precipitated  by  chloride  of  sodium. 
Liquid  pepein  prepared  with  glycerine  retains  its  efliciency  for  a 
longer  period.  The  precipitated  pepsin,  when  kept  in  a  moist  state 
or  mixed  with  su^r  of  milk  as  in  saccharated  pepsin,  seems  to 
retain  its  properties  perfectly,  specimens  examined  after  twelve 
months  proving  to  have  lost  nothing  of  their  strength. 
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CHAPTER   IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

Fermentation  is  the  process,  whether  spontaneous  or  artificially 
induced,  by  which  the  ternary  compounds  considered  in  Chapter  IL 
are  decomposed,  and  resolved  into  more  stable  and  unorganized 
forms.  It  has  been  stated,  in  describing  these,  that  under  the  in- 
fluence of  diastase,  a  peculiar  principle  found  in  germinating  seeds 
and  buds,  the  insoluble  principle,  starch,  becomes  converted  into 
the  more  soluble  dextrin  and  grape  sugar;  also  that,  under  the 
influence  of  chemical  agents,  a  similar  change  may  be  made  to  take 
place  in  cane  sugar  ana  in  lignin. 

Associated  with  these  ternary  principles,  we  find  constantly  in 
plants  nitrogenized  or  quaternary  principles  treated  of  in  the  last 
chapter,  which,  by  favoring  these  changes,  are  continually  tending 
to  the  production  of  grape  or  fruit  sugar  and  to  their  further  meta- 
morphose into  alcohcn  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solu- 
tion containing  starch  or  sugar,  at  a  moderate  elevation  of  tempera- 
ture, say  from  70°  to  90°  F.,  which,  however,  rises  as  the  process 
proceeds ;  and  a  ferment,  or  nitrogenized  principle  itself  in  a  state 
of  decomposition.  The  juice  of  the  apple  furnishes  one  of  the  most 
familiar  illustrations  of  the  presence  of  these  indispensable  condi- 
tions. We  have  in  that  liquid  the  ternary  compounds  associated 
with  vegetable  albumen,  a  nitrogenized  material  capable  of  playing 
the  part  of  a  ferment,  and  at  the  season  of  the  year  when  the  juice 
is  extracted,  the  requisite  elevation  of  temperature.  As  a  conse- 
quence, fermentation  takes  place.  The  vegetable  albumen  absorbs 
oxygen  from  the  air,  runs  into  decomposition,  sets  the  whole  of  the 
starchy  and  saccharine  constituents  of  the  juice  to  fermenting,  and 
they  are  converted  into  alcohol,  which  is  present  in  the  resulting 
cider,  and  carbonic  acid,  which  is  given  off",  producing  the  well- 
known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spon- 
taneous fermentation — the  expressed  juice  of  the  grape,  set  aside  in 
large  casks,  undergoes  spontaneously  the  necessary  change ;  if  the 
sugar  is  in  excess,  and  the  nitrogenized  matter  deficient,  a  sweet 
wine  is, produced;  if  these  conditions  are  reversed,  and  the  whole 
of  the  sugar  is  changed  into  alcohol,  a  dry  wine  results.  If  the 
wine  is  bottled  before  the  alcohol  has  been  produced  in  suflicient 
proportion  to  coagulate  the  albumen,  the  process  goes  on  after  it 
MB  been  corked  up,  the  carbonic  acid  is  confined,  and  a  sparkling 
wine  results. 
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The  coinpoeition  of  alcohol  is  expressed  by  the  formula  CjH^jO, 
and  its  production  by  the  decomposition  of  grape  suear  is  thus  ex- 
plained :  one  eouivalent  of  grape  sugar  =  C^HjjO^,  is  broken  up  into 
2  of  alcohol,  C^^0,+  2  of  carbonic  acid,  COj,  thus — 

2C0,     ^C, O^ 

C.H,A 

This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  how- 
ever, never  complete ;  a  small  portion  of  the  sugar  is,  under  these 
circumstances,  always  converted  into  glycerine,  mannite,  succinic, 
and  other  acids;  fusel  oil  or  amylic  alcohol  is  likewise  a  product 
of  fermentation,  though  the  precise  conditions  under  which  these 
bodies  are  formed  are  unknown. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  by 
long  exposure  to  the  air  in  a  very  divided  condition  and  the  removal 
of  a  portion  of  the  hydrogen,  or  in  contact  with  ferments,  as  when 
cider  is  allowed  to  remain  in  open  casks  until  it  passes  into  vinegar. 
Under  the  head  of  Acetay  the  preparation  of  vmegar  for  use  as  a 
menstruum  in  pharmacy  is  spoken  of,  as  also  its  substitution  by 
diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogenized  principle,  casein,  upon  sugar  present  in 
the  whey.     (4^^^  also  Malic  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccha- 
rine and  mucilaginous  mixtures  by  the  action  of  ferments;  its 
results  are  carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufac- 
turing most  of  the  spirituous  liquors  and  beer;  the  insoluble 
yellowish  viscid  matter  deposited  from  the  infusion  of  malt  in  the 
process  of  making  beer,  called  yeast,  Fermentum  cerevisice^  is  the 
oest  substance  for  producing  the  "catalj^tic"  eflect  in  starchy  and 
saccharine  solutions.  Addea  to  an  infusion  of  rye  and  Indian  corn, 
it  produces,  by  fermentation,  the  so-called  rye  whiskey ;  to  potatoes 
nound  to  pulp  and  mixed  with  hot  water,  potato  spirits ;  to  mo- 
UMses,  rum,  etc.  In  each  case  a  portion  of  malt  is  used  to  facilitate 
the  process  by  furnishing  diastase. 

Malt  is  barley  which  has  been  steeped  in  water  till  much  swollen 
and  softened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fer- 
mentation, or  rather  germination,  during  which  a  portion  of  its 
starch  has  passed  into  sugar  and  become  soluble,  ana  the  peculiar 
ferment  before  mentioned  as  diastase  is  produced  ;  the  seed  is  then 
kiln-dried,  to  destroy  its  vitality. 

Malt  liquors  are  obtained  by  subjecting  malt  to  infusion  with 
water,  mixing  this  with  a  due  proportion  of  hops,  which  give  the 
taste  and  tonic  properties,  and  subjecting  to  the  requisite  fermenta- 
tion. Under  the  head  of  Medicated  Wines,  a  recipe  was  given  for 
wine  of  tar,  or  Jew's  beer,  a  medicated,  fermented  liquor. 

The  so-called  neutral  sweet  spirit^  or  neutral  spirit,  is  whiskey, 
which  has  been  diluted  and  rectified  by  passing  through  charcoal, 
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which  abstracts  frdm  it  the  fusel  oil;  when  redistilled  it  ranges 
fix)m  first  to  fourth  proof  in  strength. 

Holland  ain  is  manufactured  from  malted  barley,  rye  meal,  and 
hops,  and  dfistilled  from  juniper  berries,  to  which  it  owes  its  flavor. 
The  Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be 
Holland  gin,  of  good  quality,  though  an  inferior  article  is  also  sold 
under  that  name.  Arrack  is  the  spirit  from  the  fermentation  of 
rice;  it  possesses  a  peculiar  flavor,  the  origin  of  which  has  not  been 
divulged. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have 
apparently  no  foreign  odor,  can  be  found  out  by  agitation  of  about 
two  fluidounces  of  the  liquor  with  five  grains  of  caustic  potassa  dis- 
solved in  a  little  water,  and  subsequently  evaporating  until  about 
IJ  to  2  fluidrachms  remain,  which  residue  is  to  be  mixed  with 
about  seventy  minims  of  dilute  sulphuric  acid,  when  the  character- 
istic odor  will  be  immediately  diff'used ;  the  origin  of  the  spirit 
obtained  from  grain  is  thus  unmistakably  discovered. 


Table  of  the  Proportion^  by  measure^  of  Alcohol^  sp,  gr.  .825,  contained 

in  100  farts  of  the  Liquids  named. 


Wines 
Port  (strongest)  . 
**      (weakest)     . 
Madeira  (strongest) 

"        (weakest) 
Sherry  (strongest) 

'*  (weakest) 
Teneriffe  .  .  . 
Lisbon  .... 
Malaga  .... 
Claret  (strongest) 
**  (weakest)  . 
Malmsey  .  .  . 
Sauteme  .  .  . 
Burgundy  .  .  . 
Hock  .... 
Champagne 


25.83 
19.00 
24.42 
19.24 
19.81 
18.00 
19.79 
18.94 
17.26 
17.11 
12.91 
16.40 
14.22 
14.57 
12.08 
12.61 


Wines. 
Cincinnati  .... 
Currant  wine  .  .  . 
Gooseberry  wine  .  . 
Orange  **     .     . 

Elder  "     .     . 

Cider  (strong)  .  . 
"  (weak)  .  . 
Burton  ale .  .  .  . 
Edinburgh  ale  .  . 
Brown  stout  .  .  . 
London  porter  .  . 
Small  beer .... 

Brandy 

Whiskey  (Irish)  .  . 
Rum  .*.... 
Gin 


9.00 
20.66  (?) 
11.84 
11.26 

8.79 

9.88 

6.21 

8.88 

6.20 

6.80 

4.20 

1.28 
56.89 
52.20 
58.68 
51.78 


These  figures,  which  are  compiled  ft-orn  the  tables  of  Brande  and  others,  are,  of  course, 
only  approximative.     They  are  believed  to  be  generally  too  high. 

Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives, 


Produot. 


Alcohol,  absolute  alcohol, 
ethylio  alcohol  C^H^O 


Prooess. ' 


Desorlption,  etc. 


From  the  fermentation  of 
sugars  by  distillation. 


Sp.  gr.  .796;  boiling  point  172*>F.; 
not  Bolidifiable  by  cold;  com- 
bines with  water  wilh  conden- 
sation, bums  with  blue  flame; 
chemically  indifferent ;  replaces 
in  some  compounds  water  of 
crystalliiation ;  solyent  for  re- 
sins, Tolatile  oils,  most  fats, 
sugars,  alkaloids,  organic  acids, 
alkalies,  their  sulphides  and 
cyanides,  many  salts,  iodine, 
and  some  other  elements. 
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Properties  of  Common  or  Ethylic  Alcohol  and  its  Derivatives. — Con. 


Product. 


Ether,  cthjUo  tther 
C,H«0 


Prooeit. 


By   the   decomposition   of 
alcohol  by  HJBO.tH.AsQ., 
HjPO^^SbCVSnCLznCl. 
•to.,  with  the  aid  or  heat. 


Description,  etc 


Nitric  ether  C«H,oNO| 


Nitrons  ether,  hyponi- 
tro«e  ether  C^Hj^O, 


SalphoTiiiio  aeid  C,H^O« 


Heavy  oil  of  wine,  a. 
oleom  ntheream 
C^g80,+C,H,S0, 


Li^t  oil  of  wine  CiII^ 


Alddiyde,  aoetaldehyde 

c,a«o 


Aoelie  aoid 

HC,H,0^=:HOCAO 
AMtie  ether  C,H5C,H,0, 


By  distilling  250  grms.  each 
of  alcohol  and  HNO^  sp. 
gr.  1.40,  and  88  grms. 
urea. 


By  condaoting  gaseous  NO, 
into  alcohol :  by  distilling 
HNO,  and  alcohol  with  Cu 
or  with  FeCL 


From  H^O,  and  alcohol  at 
aboat  200^,  and  remoTing 
excess  of  H^O,  by  BaCO, 


By  distilling  alcohol  with 
mnch  HySOj;  by  the  dry 
distillation  of  solphovi* 
nates. 


By  the  decomposition  of 
heayy  oil  of  wine  with 
water  or  alkalies. 


By  the  oxidation  of  alco- 
hol; by  distilling  dry  for- 
miate  with  acetate  of  lime. 


By  the  slow  o^dation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetate  with  H^SO,  and  al- 
cohol, and  separating  by 

NaCl  or  K^  Ac. 


Colorless  liquid;  odor  penetrat- 
ing; tnste  sweetish,  burning; 
sp.  gr.  .712;  boils  at  960;  crys- 
tallizes at  — 48;  Tery  inflam- 
mable and  Tolatile ;  dangerously 
explosife  when  mixed  with  O ; 
soluble  in  0  parts  water ;  dis- 
solves ^  water ;  solvent  for  I, 
Br,  P,  and  a  few  salts,  all  fats, 
volatile  oils,  many  reuns,  alka- 
loids, etc. 

Colorless  liquid;  odor  pleasant; 
taste  sweetish;  boils  at  I860; 
detonates  violently  at  a  higher 
heat;  sp.gr.  1.112;  bums  with 
white  flame;  soluble  in  alco- 
hol ;  nearly  insoluble  in  water. 

Pale  yellowish  liquid; 'odor  fruit- 
like and  vinous;  taste  burning; 
poisonous  when  inhaled ;  sp.gr. 
.947 ;  boiling  point  670.5 ;  very 
inflammable ;  bums  with  white 
flame ;  soluble  in  alcohol ;  spar- 
ingly soluble  in  water ;  decom- 
poses spontaneously. 

Clear  oily  liquid ;  strongly  acid ; 
soluble  in  alcohol  and  water. 
Insoluble  in  ether;  easily  de- 
composed by  heat  into  H^O,and 
ether  when  concentrated,  or 
alcohol  when  dilute ;  salts  solu- 
ble in  alcohol  and  water. 

Yellowish  oil;  sp.  gr.  1.18;  boil- 
ing point  6860;  odor  penetrat- 
ing; readily  soluble  in  alcohol 
and  ether ;  decomposed  in  con- 
tact with  water  into  sulphurio 
acid  and  light  oil  of  wine. 

Colorless  oil,  lighter  than  water ; 
decomposed  spontaneously  into 
etherin^  long,  tasteless,  and  in- 
odorous needles,  and  etherole^ 
pale  yellowish  oil;  sp.  gr.  .021 ; 
persistent  aromatic  odor ;  both 
soluble  in  alcohol  and  ether. 

Colorless  liquid;  odor  ethereal; 
sp.  gr.  .79;  boiling  point  710; 
inflammable ;  soluble  in  all  pro- 
portions of  water,  alcohol,  and 
ether. 

See  Products  of  Distillatioii  of 
Wood. 

Colorless  liquid ;  odor  and  taste 
fhiit-like;  penetrating;  sp.  gr. 
.91;  boiling  point  1C60;  rery 
inflammable ;  soluble  in  alcohol 
and  7}  parts  water.  To  detect 
alcohol  in  ether  add  to  the  sus- 
pected ether  an  equal  bulk  of 
glycerine  in  a  test-tube,  shake 
up  well ;  any  alcohol  present  will 
be  seised  upon  by  the  glycerine 
and  diminish  the  bulk  of  the 
ether  Vinder  examinatloYi. 
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Medicinal  Preparations  from  Alcohol  and  its  Derivatives. 


Alcohol  fortius. 
Alcohol. 


Sp.  gr.  .817.  Used  in  the  preparation  of  ether,  collo- 
dion, certain  tinotnres,  for  **  catting"  castor  oil,  etc. 

Sp.  gr.  .886.  Used  for  preparing  resinons  and  other 
tinctures,  some  extracts  and  fluid  extracts. 

Sp.  gr.  .941.  Used  for  preparing  most  tiuctores,  ex- 
tracts, and  some  fluid  extracts. 

Sp.  gr.  .818.  Boils  from  268<'  to  272<';  used  princi- 
pally to  prepare  Talerianio  acid  by  means  of  oxidii- 
ing  agents. 

Sp.  gr.  .750 ;  sp.  gr.  of  Tapor  2.686.  Colorless,  toU- 
tile,  highly  refractive. 

Sp.  gr.  not  exceeding  .728,  used  for  preparing  collo- 
dion and  for  some  other  purposes. 

Used  only  for  preparing  Hoffmann's  anodyne ;  its  ano- 
dyne effects  are  similar  or  superior  to  those  of  ether. 

Ether  f^viij,  alcohol  Oj,  ethereal  oil  f^yj ;  nearly 
colorless  liquid;  odor  ethereal  and  aromatic;  hi- 
comes  milky  with  water. 

Colorless  or  yellowish  liquid ;  odor  fragrant,  fruity, 
without  pungency ;  boilingpoint  1660  to  1680;  sp. 
gr.  .840  to  .841 ;  soluble  in  all  proportions  in  water, 
alcohol,  and  ether. 

From  NaCl  8,  MnO,  8,  H^SO^  6,  and  alcohol  24  parts; 
distil  21  p.  Its  composition  is  not  definitely  known. 
Colorless,  neutral;  odor  sweetish,  aromatic;  be- 
comes turbid  with  water.  Used  like  similar  com- 
pounds as  refrigerant,  diuretic,  and  diaphoretic 

Used  like  the  other  ethers,  chiefly  in  hysterical  com- 
plaints.    DosB,  gtt.  10  to  15  and  more. 

Acetic  ether  1  part,  alcohol  8  parts.  Colorless,  neutral ; 
odor,  taste,  and  use  of  acetic  ether,  but  milder. 

Obtained  by  distilling  the  spirit  from  wines.  Shonld 
contain  from  48  to  66  per  cent  alcohol. 

Obtained  from  distillation  of  fermented  grain.  Should 
contain  from  48  to  66  per  cent.  alcohoL 

Alcohol. 

This  Tiseful  solvent  is  obtained  by  distillation  from  whiskey 
{Spiritus  frumentiy  U.  S.  P.),  which,  as  procured  from  the  farmers, 
is  generally  the  product  of  the  distillation  of  fermented  infusion  of 
Indian  covxi{Zea  mays)^  mixed  with  rye;  the  smallest  proportion  of 
the  latter  ingredient  that  answers  well  is  one  part  to  two  of  the 
corn.  A  "mash"  may  consist  of  20  bushels  of  grain,  viz.  14  Indian 
corn,  4  rye,  2  malt ;  34  gallons  of  water  are  add^  to  each  bushel  of 

train; after  dilution  with  water  to  cool,  it  contains  1  bushel  in 
0  gallons.  The  temperature  for  "  mashing"  varies  from  158®  to 
190°.  50  gallons  of  the  beer  yield  about  4  gallons  of  whiskey, 
sometimes,  however,  the  yield  is  but  3J  gallons  from  each  bushel 
of  grain.  Some  distillers  of  alcohol  make  their  own  whiskey,  while 
others  buy  it.  In  the  western  States,  much  of  the  whiskey  is  pro- 
duced by  the  fermentation  and  distillation  of  the  refuse  from  flour 
or  grist-mills.  The  whiskey  is  inspected  by  an  officer  appointed  by 
the  State  government,  whose  business  it  is  to  fix  the  value  of  every 
lot,  by  ascertaining  the  proportion  of  alcohol  it  containa 

The  terms  first,  second,  tnird,  and  fourth  proof  spirits,  apply  to 
the  relative  strength  of  specimens,  according  to  arbitrary  standards 


Alcohol  dilntom. 


Amylicum. 


^ther. 

^ther  fortior. 

Oleum  flBthereum,  oil  of  wine. 

Spiritus  flBtheris  compositus, 
Hoffmann's  anodyne. 

Spiritus  fldlheris  nitros,  sweet 
spirit  of  nitre. 


Spiritus  atheris  chloridif  s. 
tpiritut  talis  duleis. 


JSther  aeeiimuj  s.  naphtha  acetis, 
Spiritus  oilheris  acetici, 
Spiritus  yini  gallioL 
Spiritus  frumenti. 
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fixed  by  law,  but  varying  in  the  several  States.  The  standard  of 
the  United  States  custom-houses  is  fixed  by  the  tables  of  Prof.  R.  S. 
McCuUoh,  published  by  order  of  Congress,  entitled  Report  of  the  Com- 
putation  of  the  Manual  of  Tables  to  be  used  with  the  Hydrometer^  and 
The  Manual  for  Inspectors  of  Spirits. 

The  standard  of  proof  is  fifty  per  cent,  by  volume  or  measure  of 
absolute  alcohol,  and  fifty  per  cent,  of  water,  sp.  gr.  .936.  This  is 
15  per  cent,  weaker  than  London  proof  spirits.  Second  proof  has 
52J  i^r  cent,  alcohol,  sp.  gr.  .931.  Third  proof  is  55J  per  cent, 
alcohol,  sp.  gr.  .925.  Fourth  proof  58  per  cent,  alcohol,  sp.  gr.  .920 ; 
this  is  London  proof. 

The  instrument  used  for  testing  the  sp.  gr.  of  spirits,  sometimes 
called  an  alcoholometer,  is  a  modification  of  the  ordinary  hydro- 
meter made  by  Luhme  &  Co.,  and  Greiner,  of  Berlin,  and  sold  by 
imTX)rters  of  cnemical  apparatus.  These  have  thermometers  in  the 
bulb  to  indicate  the  changes  of  temperature,  and  consequent  varia- 
tions in  specific  gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alco- 
hol in  spirits,  owing  to  some  tables  being  foundea  on  the  iiercentage 
by  weignt,  and  others  the  percentage  by  volume;  the  alcoholometers 
above  referred  to  have  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  appa- 
ratus, consisting  chiefly  of  large  stills^  some  capable  of  taking  a 
charge  of  60  gallons.  These  are  chiefly  made  of  copper,  and  con- 
sist of  the  body  and  head,  which  are  connected  with  a  furnace,  and 
the  worm,  which  is  inclosed  in  an  appropriate  refrigerating  tub. 
The  whiskey  being  turned  into  the  body,  and  the  apparatus  closed, 
beat  is  applied ;  the  vapor  formed,  passing  into  the  cooler,  is  con- 
densed and  runs  out  at  the  lower  end.  The  first  and  last  por- 
tions that  come  over  are  collected  separately  from  the  rest  as  of 
inferior  quality,  and  the  main  body  of  the  distillate  is  transferred 
to  barrels  which  have  been  charred  on  the  inside,  and  constitutes 
commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  druggists^ 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especi- 
ally with  the  heat  employed.  Sometimes,  by  urging  the  process 
too  rapidly  with  a  hot  fire,  the  alcohol  has  an  odor  of  fusel  oil,  and 
18  too  weak ;  the  former  may  be  detected  by  its  odor,  which  reminds 
of  whiskey,  and  the  latter,  by  its  sp.  gr.,  which  exceeds  the  ofiicinal 
standard  .835.  Sometimes  it  is  discolored,  from  deficient  charring 
of  the  cask  in  which  it  is  kept. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  alcohol 
is  made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive 
filtration  through  long  tubes  containing  charcoal,  and  is  then  dis- 
tilled from  a  fresh  portion  of  charcoal,  which  is  placed  with  it  into 
the  body  of  the  stifl ;  the  charcoal  is  suited  by  its  property,  noticed 
in  a  previous  chapter,  of  absorbing  odorous  and  coloring  matters, 
for  aostracting  the  fusel  oil,  and  hence  rendering  the  whiskey  free 
from  that  impurity,  while,  by  careful  distillation,  it  is  highly  recti- 
fied and  adapted  to  the  purposes  of  the  perfumer.     Another  quality 
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is  the  so-called  absolute  cdcohoL  This  term  properly  applies  to  the 
anhydrous  article,  but  is  used  commercially  to  designate  the  strong- 
est kind  sent  out  by  the  manufacturers,  and  nearly  corresponding 
with  alcohol  fortius  of  the  Pharmacopoeia.  The  peculiarity  in  the 
preparation  of  this  is  the  moderate  heat  employed,  and  the  oonse^ 
quent  very  slow  distillation.  It  usually  has  from  90  to  95  per 
cent,  of  alcohol,  and  is  very  useful  as  a  solvent  of  some  articles 
which  resist  the  ordinary  commercial  article.  Castor  oil  is  one  of 
these;  when  the  alcohol  is  in  small  proportion,  a  perfect  solutiou 
will  not  result,  unless  the  so-called  absolute  alcohol  is  used. 

The  expansion  and  contraction  of  alcohol  by  changes  of  tempera- 
ture are  of  practical  importance  in  purchasing  it  and  in  measuring 
it  for  use  or  sale.  The  following  tables,  prepared,  as  the  result  of  ex- 
periment, by  E.  B.  Shuttleworth,  are  taken  from  the  Canadian 
Pharmaceutical  Journal^  Feb.  1872. 

Taile  exhibiting  the  volume  which  100  Gallons  of  Alcohol,  65  over 
proof  at  60  ,  will  have  when  measured  at  different  temperatures. 


Temperature. 

Volume  of  spirit. 

Centigrade. 

Fahrenheit, 

15.55 

60 

100. 

12.77 

66 

99.7 

10.00 

60 

99.4 

7.22 

46 

99.2 

4.44 

40 

98.8 

1.66 

86 

98.6 

—  1.11 

80 

98.8 

—  8.88 

26 

98.0 

—  6.66 

20 

97.6 

—  9.44 

16 

97.8 

—12.22 

10 

97.0 

—16.00 

6 

96.6 

—17.77 

0 

96.8 

—20.56 

—  6 

96.0 

—28.88 

—10 

96.7 

—26.11 

—16 

95.4 

—28.88 

—20 

92.2 

From  this  it  will  be  seen  that  in  falling  in  temperature  from 
+  60  to  — 20,  or  80  degrees,  the  diminution  of  volume  is  0.048, 
making  the  average  contraction  for  each  degree  to  be  equal  to  .0006 
of  the  volume.  This  agrees  within  .00001  with  the  average  deduced 
from  a  table  of  Qay-Lussac,  which  gives  the  expansion  from  60°  F. 
to  the  boiling  point. 

Atwood's  patent^  which  has  now  expired,  required  the  rectification 
of  druggists'  alcohol,  by  distilling  it  from  manganate  of  potassa, 
which  decomposes  the  fusel  oil,  and  renders  the  product  unexcep- 
tionable. 

The  chemical  tests  for  fusel  oil,  commonly  prescribed,  are:  1st. 
A  weak  solution  of  nitrate  of  silver  (1  part  in  40  parts  of  water)  is 
added  to  the  alcohol,  in  the  proportion  of  25  minims  to  4  fluid- 
ounces,  and  the  liquid  exposed  to  a  bright  light  for  twenty-four 
hours.  If  any  fusel  oil  is  present,  a  black  precipitate  will  separate. 
This  being  separated  in  a  filter,  which  has  been  previously  washed 
with  diluted  nitric  acid,  and  again  exposed,  if  the  alcohol  is  reasona- 
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bly  pure  will  form  no  precipitate,  though  if  in  excess,  a  further 
separation  of  the  black  oxide  will  be  produced.  2d.  To  a  test-tube 
half  tilled  with  alcohol,  slowly  add  an  equal  bulk  of  sulphuric  acid; 
if  the  spirit  be  pure  it  will  remain  colorless,  otherwise  the  amount 
of  impurity  will  be  shown  by  the  depth  of  the  tint  produced. 

The  three  strengths  of  alcohol  officinal  in  the  U.  S.  Pharmacopoeia 
have  the  following  specific  gravities:  Alcohol  fortius,  sp.  gr.  .817; 
alcohol,  sp.gr.  .835;  alcohol  dilutum  (alcohol  mixed  with  an  equal 
bulk  of  water),  sp.  gr.  .941.  For  some  of  the  pharmaceutical  facts 
in  regard  to  alcohol  and  diluted  alcohol,  the  reader  is  referred  to 
the  chapter  on  Tinctures. 

JEther  et  JEther  Fortior^  U.  S.  P.   {Sulphuric  Ether.   Stronger  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sulphuric  acid 
in  a  glass  retort  or  flask  adajited  to  a  suitable  condenser,  and  apply- 
ing heat  of  284°  F.;  the  very  volatile  ether,  contaminated  with  a 
little  alcohol,  is  driven  over  at  a  low  temperature,  and  collected  in 
the  receiver.  This  is  the  case  as  long  as  the  requisite  proportions 
are  maintained;  but  when  the  acid  is  largely  in  excess,  which  soon 
comes  to  be  the  case  unless  a  continuous  supply  of  alcohol  is  kept 
up,  the  boiling  point  rises,  and  other  products  are  produced,  among 
which  is  ethereal  oil,  to  be  referred  to  again  as  one  of  the  consti- 
tuents of  Ilotfmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its 
pre^ration  dangerous,  except  in  establishments  where  every  con- 
venience and  safeguard  is  provided.  The  direct  application  of  flame 
to  the  retort  or  flask  is  attended  with  great  danger,  and  in  the  event 
of  a  fracture  or  leakage  occurring  eitner  in  the  retort  or  receiver, 
the  proximity  of  fire  might  entail  the  most  disastrous  consequences. 
The  ether  of  commerce  is  made  exclusively  by  manufacturing 
chemists,  who  produce  it  on  a  large  scale  by  the  use  of  costly  leaden 
apparatus.  It  is  generally  pure  enough  for  most  of  the  uses  to  which 
it  IS  applied,  though  not  for  inhalation.  Where  alcohol  is  an  im- 
purity, it  may  be  readily  separated  by  shaking  up  the  ether  with 
water,  allowing  the  mixed  water  and  alcohol  to  subside,  and  pour- 
ing off  the  ether;  it  will  now  be  what  is  called  in  commerce  washed 
ether ^  or  hydrated  ether.  This  contains  a  small  percentage  of  water,, 
and  is  the  kind  adapted  for  making  tannic  acid  from  galls. 

^therfortior  of  tne  Pharmacopoeia  is  placed  among  the  prepara- 
tions, and  directed  to  be  made  by  shaking  ether  with  an  equal  bulk 
of  water,  as  above,  decanting  it  and  agitating  it  with  finely  pow- 
dered chloride  of  calcium  and  lime,  a  troyounce  of  each  to  three 
pints,  allowing  it  to  stand  for  twenty-four  hours,  then  decanting 
the  ether  and  distilling  half  the  original  quantity,  refrigerating 
with  ice-cold  water. 

It  is  thus  described  in  the  Pharmacopoeia: — 

Stronger  ether  has  a  specific  gravity  not  exceeding  0.728.     It  is 
extremely  inflammable,  and  does  not  redden  litmus.    Shaken  with 
an  equal  bulk  of  water,  it  loses  from  one-tenth  to  one-eighth  of  its 
24 
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volume.  It  boils  actively  in  a  test-tube,  half  filled  with  it  and  in- 
closed in  the  hand,  on  the  addition  of  small  pieces  of  glass.  Half  a 
fluidounce  of  the  liquid,  evaporated  from  a  porcelain  plate  by  causing 
it  to  flow  to  and  fro  over  the  surface,  yields  a  faintly  aromatic  odor 
as  the  last  portions  pass  off,  and  leaves  the  surface  without  taste 
or  smell,  but  covered  with  a  deposit  of  moisture. 

Ether  causes  intense  cold  by  evaporation ;  the  greatest  reduction 
of  tem{)erature  yet  produced  is  from  its  admixture  with  solid  car- 
bonic acid.  The  great  volatility  of  ether,  the  highly  inflammable 
nature  and  high  specific  gravity  of  its  vapor,  which  is  2.586,  com- 
bine to  make  it  a  most  dangerous  substance  to  handle,  or  even  to 
decant,  in  the  vicinity  of  flame.  It  should  be  kept  in  bottles  of 
not  exceeding  a  pound  capacity  in  cold  situations,  as  cellars  where 
fire  is  never  kindled,  and  should  always  be  decanted  by  daylight. 
Many  disastrous  accidents  have  happened  from  neglecting  this  pre- 
caution. 

Several  theories  have  been  advanced  to  explain  the  generation  of 
ether;  it  was  supposed  to  depend  on  the  oMnity  of  SO,  forELO; 
then  it  was  asserted  to  be  due  to  the  catalytic  force  of  HSO^;  Liebig 
believed  the  aflinity  of  HSO.  for  C^Hj^O  and  the  decomposition  of 
the  resulting  sulphovinic  acid  to  be  the  cause;  while  Rose  found  in 
the  basic  properties  of  H2O,  which  decomposes  the  compound  of 
HSO4,  and  ether,  the  true  explanation.  Williamson,  guided  by  the 
composition  of  the  compound  ethers,  which  contain  the  radicals  of 
two  alcohols,  doubles  the  formula  and  regards  it  as  alcohol  (CjH„H)0, 
in  which  H  is  replaced  by  C2H3,  thus  making  it  (C,nj,C^,)Og. 
The  formation  of  ether  from  sulphovinic  acid  and  alcohol  is  ex- 
plained by  the  following  diagram : — 

Alcohol     4-  Sulphovinic  acid  a       Ether     -f  Sulphuric  acid. 

Oleum  j^thereum.    {Ethereal  Oil.    Hmvy  Oil  of  Wine,) 

This  product  is  distilled  from  a  mixture  of  fifty-five  troyounces 
of  sulphuric  acid  with  two  pints  of  stronger  alcohol,  between  the 
temperatures  of  302^  and  315^,  until  the  liquid  ceases  to  come  over, 
or  until  a  black  froth  begins  to  arise  in  the  retort.  The  yellow 
ethereal  distillate  collected  in  the  receiver  is  exposed  to  spontane- 
ous evaporation,  separated  from  the  watery  portion  on  a  filter, 
washed  with  water,  and  added  to  an  equal  bulk  of  ether.  This 
addition  is  made  to  prevent  decomposition,  which  is  apt  to  occur  if 
the  oil  of  wine  is  kept  in  its  pure  and  concentrated  condition.  As 
thus  distilled,  ethereal  oil  is  a  transparent,  nearly  colorless,  volatile 
liquid,  of  a  peculiar  aromatic  ethereal  odor,  and  a  sharp  bitter  taste. 
It  is  neutral  to  litmus  paper  not  previously  moistened,  and  has  the 
specific  gravity  0.91. 

Ethereal  oil  is  rarely  met  with  in  commerce,  though  Dr.  Squibb 
prepares  it  for  sale  of  standard  purity.  Some  specimens  I  have  met 
with  were  sophistications.  It  is  only  used  in  the  preparation  of 
Uofimann's  anodyne. 
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Spiritus  JEtheris  ComposituSj  U.  S.  P.    {HoffmanrCs  Anodyne,) 

Take  of  Ether,  half  a  pint. 
Alcohol,  a  pint. 
Ethereal  oil,  six  fluidrachms. 

Mix  them. 

If  in  possession  of  the  pure  ingredients,  this  preparation  is  readily 
made;  the  proportion  oi  the  ethereal  oil  has  oeen  doubled  in  con- 
sequence of  its  Deing  now  diluted  with  an  equal  bulk  of  ether. 

Hoffmann's  anodyne  is,  however,  rarely  made  by  the  officinal 
formula;  usually  it  is  prepared  by  a  process  which,  in  its  very 
nature,  is  certain  to  eive  varying  results.  In  the  distillation  of 
ether,  as  already  statea,  the  resulting  liquor  is  liable  to  vary  accord- 
ing to  the  proportions  of  the  ingredients  in  the  retort.  If  the 
alcohol  be  in  due  proportion,  and  the  boiling  point  consequently 
low,  a  tolerably  pure  ether  will  pass  over;  but  when  the  acid  ingre- 
dient comes  to  oe  in  large  excess,  sulphurous  acid,  water,-  and 
ethereal  oil  will  come  over.  Now  it  is  usual  with  the  manufac- 
turers to  push  the  process  as  far  as  possible  in  the  first  instance, 
getting  a  product  which  contains  ether,  alcohol,  and  water,  con- 
taminated with  light  oil  of  wine  and  a  very  small  portion  of 
ethereal  oil.  This  is  rectified  by  a  second  distillation,  the  first 
portion  (as  long  as  it  comes  over  at  or  below  54°  Baum(^)  being 
reserved  as  rectified  ether.  The  less  volatile  products  are  now 
driven  over,  and  are  found  to  consist  of  ether,  alcohol,  and  water, 
impregnated  with  the  oils  of  wine.  This  is  now  made  into  Hoft- 
mann^  anodyne  by  mixing  it  with  ether,  alcohol,  or  water,  as  may 
be  required  to  give  it  nearly  the  sensible  properties  of  a  standard 
specimen  kept  on  hand.  These  properties,  however,  furnish  a  very 
pDor  criterion  of  quality  to  the  manufacturer  or  to  the  consumer; 
the  milkiness  occasioned  by  dilution  with  water  is  varied  by  the 
relative  proportions  of  alcohol  and  ether.  If  too  much  alcohol  is 
preeeot,  this  milkiness  is  deficient.  If  too  much  ether,  the  opale- 
scence is  not  diffused,  the  oil-globules  having  a  tendency  to  run 
together,  and  thus  varying  the  appearance.  !rrofessor  Procter  an- 
alyzed five  specimens  of  Hoffmann's  anodyne,  four  from  leading 
chemical  manufacturers,  and  one  made  by  the  officinal  recipe. 
These  he  found  to  differ  in  sensible  properties,  in  specific  gravity, 
and  in  composition.  While  the  U.  8.  I*,  specimen  marked  .8151, 
one  of  the  others  had  a  sp.  gr.  .8925,  the  others  being  intermediate; 
one  of  the  manufactured  specimens  contained  very  little  ether,  be- 
ing chiefly  alcohol  and  water ;  another  contained  less  alcohol,  but 
more  ether;  a  third  had  less  water  than  the  others,  but  more  alco- 
hol than  one,  and  more  ether  than  the  other;  while  the  fourth 
approached  nearer  the  officinal  proportions,  though  neither  of  them 
contained  the  full  proportion  of  ether.  The  proportion  of  heavy  oil 
of  wine  was  not  ascertained,  as  there  is  no  known  practicable  method 
of  estimating  this.  It  was  proved,  however,  that  all  the  specimens 
but  that  by  the  officinal  recipe  were  deficient  in  this  important 
ingredient,  the  odor  of  which  is  quite  characteristic,  and  very  per- 
ceptible, in  genuine  Hoffmann's  anodyne. 
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According  to  the  officinal  standard,  Hoffmann's  anodyne  is  a 
colorless,  volatile,  inflammable  liquid,  having  an  aromatic,  ethereal 
odor,  and  a  burning,  slightly  sweetish  taste.  Its  specific  gravity  is 
0.815.  It  is  neutral  or  out  slightly  acid  to  litmus.  It  gives  only 
a  slight  cloudiness  with  chloride  of  barium ;  but,  when  a  nuidouuce 
of  it  is  evaporated  to  dryness  with  an  excess  of  this  test,  it  yields  a 
precipitate  of  sulphate  of  barium,  which,  when  washed  and  dried, 
weighs  six  and  a  quarter  grains.     When  a  few  drops  are  burned  on 

flass  or  porcelain,  there  is  no  visible  residue,  but  the  surface  will 
e  left  with  an  acid  taste  and  reaction.     A  pint  of  water,  by  the 
admixture  of  forty  drops,  is  rendered  slightly  opalescent. 

Notwithstanding  the  deficiencies  in  the  commercial  article,  this 
medicine  has  a  great  and  wide-spread  reputation,  and  indeed  there 
is  no  medicine  of  its  class  so  much  used ;  it  is  prescribed  for  internal 
use  almost  to  the  exclusion  of  ether,  being  adapted  to  admixture 
with  .aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head 
of  Extemporaneous  Pharmacy.    Its  dose  is  from  20  drops  to  f 3j, 

Spiritus  JEthereus. 

This  is  the  name  for  the  German  Hoffmann's  anodyne,  which  is 
simply  a  solution  of  one  part  (by  weight)  of  ether  in  two  parts  of 
alcohol.  It  is  used  for  the  same  purposes  and  in  the  same  dose  as 
the  article  officinal  with  us. 

Spiritus  Athens  Nitrosi,  U.  S.  P.    (Spt.  JEthens  Nitnciy  Ph.  1850, 

Sweet  Spirit  of  Nitre.) 

Take  of  Nitric  acid,  four  troy  ounces  and  a  half. 
Stronger  alcohol,  seven  pints. 
Sulphuric  acid,  tiiree  troyounces  and  a  half. 
Copper,  two  troyounces. 

Add  the  sulphuric  acid  gradually  to  twenty  fluidounces  of  the 
stronger  alcohol;  when  the  mixture  has  become  cool,  put  it  into  a 
glass  retort  connected  with  a  Liebig's  condenser,  and  add  the  copper 
and  four  troyounces  of  nitric  acid.  Then  cautiously  apply  heat, 
and  distil  thirteen  fluidounces  at  a  temperature  not  exceeding  180^. 
Remove  the  heat,  let  the  contents  of  the  retort  cool  to  90^,  add  the 
remainder  of  the  nitric  acid,  and  distil  two  fluidounces  as  before. 
Mix  the  distillate  with  the  remainder  of  the  alcohol,  and  transfer 
the  mixture  immediately  to  half-pint  bottles,  which  must  be  well 
stopped  and  protected  from  the  light.     {U.  S,  P.) 

This  process,  which  has  been  adopted  from  the  British  Pfiarma- 
copceia^  was  suggested  by  Prof.  Redwood  of  London,  and  has  been 
found  to  give  a  satisfactory  result;  the  design  in  using  copper  and 
sulphuric  acid  is  to  reduce  the  nitric  to  nitrous  acid  by  the  copper 
with  which  the  sulphuric  acid  unites  and  leaves  the  nitrous  acid 
free  to  convert  the  alcohol  into  nitrous  ether,  which  distils  over 
and  is  afterwards  dissolved  in  the  alcohol. 

Much  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strength  as 
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regards  its  ethereal  ingredient,  being  mixed  with  water  and  alcohol 
to  suit  the  price  charged.  It  is  said  that  the  term  spirit  nitri  dale. 
is  applied  by  some  of  the  wholesale  dealers  to  the  weak  article,  and 
^iriL  cether,  nit.  to  the  strong.  If  skilfully  adultenited,  its  specific 
gravity  would  be  preserved  at  about  the  normal  standard,  but  to 
au  experienced  observer  it  would  be  deficient  in  the  proper  odor, 
and  the  sweet  and  rather  pleasant  taste.  In  view  of  its  use  as  a 
mild  diaphoretic  and  sedative,  especially  for  children,  its  admixture 
with  alcohol  is  highly  injurious  and  criminal. 

According  to  the  Phannacopoeia^  spirit  of  nitrous  ether  is  a  vola- 
tile, inflammable  liquid,  of  a  pale-yellow  color  inclining  slightly  to 
green,  having  a  fragrant,  ethereal  odor,  free  from  pungency,  and  a 
sharp,  burning  taste. 

It  slightly  reddens  litmus,  but  does  not  cause  eiFervescence  when 
a  crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When 
mixed  with  half  its  volume  of  oflicinal  solution  of  potassa,  previously 
diluted  with  an  equal  measure  of  distilled  water,  it  assumes  a  yellow 
color,  which  slightly  deepens,  without  becoming  brown,  in  twelve 
hours.  A  portion  of  the  spirit  in  a  test-tube  half-filled  with  it, 
plunged  into  water  heated  to  145^,  and  held  there  until  it  has 
acc|uired  that  temperature,  will  boil  distinctly  on  the  addition  of 
a  few  small  pieces  of  glass. 

Spirit  of  nitrous  ether  has  the  specific  gravity  0.837,  and  contains 
from  four  and  three-tenths  to  five  per  cent,  of  its  peculiar  ether. 
It  should  not  be  long  kept,  as  it  becomes  strongly  acid  by  age. 

The  strength  of  this  spirit  may  be  ascertained  by  putting  a  small 
quantity  in  a  test-tube,  mixing  with  it  double  its  bulk  of  a  satu- 
rated solution  of  chloride  of  calcium,  and  shakinff  together.  If  one 
per  cent,  of  the  ether  rises  to  the  surface,  it  will  be  evidence  that 
it  contained  five  per  cent.,  as  but  one-fifth  of  the  ether  is  set  free 
by  this  experiment. 

•  The  late  eminent  Prof.  Hare  recommended  the  careful  prepara- 
tion of  nitrous  ether  by  the  manufacturing  chemist,  and  the  ad- 
mixture of  this  by  the  aispensing  pharmacist,  as  follows: — 

Nitrous  ether,  8  parts;  acetic  ether,  2  parts;  alcohol,  90  parts. 
The  changeable  nature  of  the  nitrous  ether  seems  an  objection  to 
this  otherwise  desirable  process. 

A  process  for  the  preparation  of  this  important  remedy  on  a  scaje 
adapted  to  ordinary  pharmacists  is  given  in  the  Amer.  Journal  of 
Pharmacy^  vol.  xxviii.  p.  289. 

05^5.— Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic ;  in  febrile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassium,  etc.;  as  a  diuretic 
it  is  used  in  connection  with  the  pre{)arations  of  digitalis  and  squill. 

Its  dose  is  from  ten  drops  for  a  child,  to  two  fluidrachms  for  an 
adult. 
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Methylic  Alcohol  and  Dirivatives. 


Name. 


Methylio  alcohol. 

Wood  spirit. 

CH5HO 
Bichloride  of  methyl 

CHjCl, 

Formic  acid  Fo 
HCHO. 

Formic  ether.     For- 
mo-etbylic  ether 
H,C,0,0,C,H5 

Chloroform.     Ter- 
cbloride  of  formjl 
CHCI, 


Source. 


Chloral  hydrate 
C,HCl,0,HjO 


Iodoform.   Teriodide 
of  formyl 
CHI, 

Bromoform.  Terbro- 
mide  of  formyl 


Among  the  products  of 
dry  distillation  of  wood. 

From  gaseous  chloride  of 
methyl  and  chlorine  ex- 
posed to  sunlight. 

In  ants;  by  distilling  1 
p.  starch,  4  p.  MnO,, 
and  4  p.  water. 

By  distilling  8  parts  dry 

NaO,Fo,  7  alcohol,  and 
1 1  p.  HjSO^. 
By  distilling  methylic  or 
ethylic  alcohol  with 
chloride  of  calcium. 


Description,  etc. 


CHBr 


3 


By  passing  dry  chlorine 
gas  through  anhydrous 
alcohol  so  long  as  it  is 
absorbed. 

By  dissolving  6  p.  EG, 
CO,  and  6  p.  I,  in  12 
p.  water,  and  heating 
with  6  p.  alcohol  until 
decolorized. 

By  action  of  bromine  on  a 
solution  of  potassa  in 
wood  spirit. 


Resembles  common  alcohol  in  most  phy- 
sical properties;  sp.  gr.  .79;  boiling 
point  1420. 

Colorless  liquid;  odor  like  chloroform; 
sp.  gr.  1.844 ;  boiling  point  1420. 

Colorless  liquid ;  odor  penetrating  acid ; 

caustic;    reduces  the  oxides  of   the 

noble  metals. 
Colorless  aromatic  liquid ;  sp.  gr.  .945 ; 

boiling  point  180O;  pretty  soluble  in 

water,  readily  in  alcohol  and  ether. 

Colorless  Tolatile  liquid ;  odor  and  taste 
ethereal  sweet;  sp.gr.  1.50;  boiling 
point  1440;  the  Tapors  not  inflamma- 
ble ;  bums  with  a  wick ;  not  acted  on 
by  H^SO^;  boiling  KG  decomposes  it 

into  EO.Foand  ECl. 

It  is  a  white  crystalline  solid,  unacted  on 
by  HgSO^,  but  decomposed  by  alkalies : 
fuses  at  100O.8,  boils  at  2890 ;  soluble 
in  alcohol,  water,  ether,  and  oils.  Its 
aqueous  solution  should  be  neutraL 

Lemon  yellow  crystals ;  odor  saffron-like ; 
taste  sweetish  aromatic ;  insoluble  in 
water,  soluble  in  alcohol  and  ether; 
Tolatile. 

Colorless  liquid  ;  boiling  at  150OL.152O; 
congeals  at  SO;  sp.  gr.  2.9. 


Medicinal  Preparations  of  the  Group  of  Methyl. 


Spiritus  formioB, 


Chloroformum. 

(As  above.) 
Spiritus    chloroform!,    com- 
monly chloric  ether. 
lodoformum. 

(As  above.) 


Distil  two  parts  from  one  part  ants,  two  parts  alcohol, 
and  one  part  water.  Its  activity  depends  chiefly  on 
the  formic  acid ;  now  little  used,  in  rheumatism,  gout, 
neuralgia,  etc.,  externally  as  a  rubefacient.  Dosb,  gtt. 
40-60. 

Used  internally  and  externally ;  as  an  anssstbetic  in 
quantities  of  f^j-iij.      Doss,  gtt  10  to  60. 

Alcoholic  solution  of  chloroform,  adapted  to  dilation. 
DOSB,  fjj. 

Antiseptic  and  anti miasmatic;  produces  the  effects  of 
iodine  without  irritation ;  used  for  inhalation  in  lung 
diseases,  and  externally  in  suppositories  and  oint- 
ments.    DosB,  gr.  1-7. 


Chloroformum  Venale  et  Chloroformum  Purificatum,  U.  S.  P.    {Com- 
mercial Chloroform  and  Purified  Chloroform.) 

Of  these  products,  the  first  named  is  placed  in  the  list  of  the 
Phamuwopceia  among  the  products  derived  from  the  manufacturing 
chemist,  while  the  last  is  a  preparation  for  which  a  formula  is  given. 

The  process  for  making  chloroform  consists  in  distilling  alcohol 
from  chlorinated  lime ;  it  is  practised  on  a  large  scale  by  many 
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chemists,  both  in  this  country  and  Euroj>e.  In  England,  methylated 
spirit  is  resorted  to  for  preparing  it,  on  account  of  the  high  price 
of  alcohol ;  if  properly  prepared  and  purified,  this  is  identical  with 
that  from  alcohol.  On  the  manufacture  of  chloroform,  see  M.  Pe- 
tattakofer  and  B.  Hirsch,  Amer.  Joum.  Pfuj  1861,  p.  421,  and  1862, 
p.  42. 

Commercial  chloroform  is  a  colorless  liquid,  sp.  gr.  1.45  to  1.49 ;  it 
is  contaminated  with  some  impurities,  the  results  of  the  process, 
but  is  cheaper  than  the  purified  product,  and  equally  well  adapted 
to  use  as  a  solvent  in  the  preparation  of  liniments,  solution  of  gutta 
percha,  etc.  The  Pharmacopoeia  test  for  the  commercial  variety  is 
as  follows : — 

Shaken  with  an  equal  volume  of  officinal  sulphuric  acid  in  a 
bottle  closed  with  a  glass  stopper,  it  forms  a  mixture,  which  sepa- 
rates bv  rest  into  two  layers;  the  upper  one  colorless,  and  the  lower, 
consisting  of  the  acid,  of  a  brownish  hue,  which,  after  the  lai)se  of 
twenty-four  hours,  becomes  darker,  but  never  quite  black. 

.  Chloroform  Purijicatum.    {Purified  Chloroform.) 

Take  of  Conirpercial  chloroform,  one  hundred  troyounces.  ■ 
Sulphuric  acid,  twenty  troyounces. 
Stronger  alcohol,  twelve  troyounces. 
Carbonate  of  soulum,  five  troyounces. 
Lime,  in  coarse  powder,  half  a  troyounce. 
Water,  ten  fiuidounces. 

• 

Add  the  acid  to  the  chloroform,  and  shake  them  together,  occa- 
sionally,  during  twenty-four  hours.  Separate  the  lighter  liquid 
(chloroform),  and  add  it  to  the  carbonate  of  sodium,  j)reviously 
dissolved  in  the  water;  agitate  the  mixture  thoroughly  for  half  an 
hoar,  and  set  it  aside;  then  separate  the  chloroform  from  the  super- 
natant layer  and  mix  it  with  the  alcohol.  When  the  mixture  has 
senarated  into  two  transparent  layers,  transfer  the  chloroform  into 
a  ary  retort,  add  the  lime,  and  distil,  by  means  of  a  water-bath,  into 
a  well  cooled  receiver,  taking  care  that  the  temperature  in  the  retort 
does  not  rise  above  153°,  until  one  troyounce  of  residue  is  left; 
keep  the  distilled  liquid  in  well-stopped  bottles. 

A  colorless,  volatile  liquid,  not  inflammable,  of  a  bland  ethereal 
odor,  and  hot,  aromatic,  saccharine  taste.  Its  specific  gnivit}'  is 
1.480.  It  boils  at  142°.  It  is  slightly  soluble  in  water,  and  freely 
80  in  alcohol  and  in  ether.  When  mixed  with  an  equal  volume  of 
officinal  salphuric  acid  in  a  bottle  closed  by  a  glass  stopper,  and 
allowed  to  remain  in  contact  for  twenty-four  hours,  no  color  is  im- 
parted to  either.  When  one  fluidrachm  is  evaporated  spontaneously 
with  one  drop  of  a  neutral  aqueous  solution  of  litmus,  the  color  of 
the  latter  is  not  reddened.  The  result  of  the  test  is  the  same,  if 
the  chlorofonn,  contained  in  a  white  glass  bottle,  has  been  pre- 
viously exposed  to  sunlight  for  ten  hours. 

The  following  additional  facts  may  be  useful  in  examining  speci- 
mens foand  in  commerce: — 

Chloroform  is  liable  to  undergo  decomposition  by  age,  shown  by 
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the  evolution  of  chlorine  gas;  in  order  to  preserve  it  from  this 
deterioration  when  commenced,  the  addition  of  eight  drops  of  alco- 
hol to  each  fluidounce  is  recommended.  Alcohol  is,  however,  a 
common  adulteration  of  chloroform,  and  may  be  detected  as  fol- 
lows: Potassium  does  not  decompose  pure  chloroform,  the  surface 
of  the  metal  being  only  covered  with  small  gas  bubbles;  if  much 
alcohol  be  present,  the  entire  mixture  becomes  quite  colored,  attended 
with  the  liberation  of  acid  fumes.  Chloroform,  on  being  shaken 
with  the  nearly  pure  orange-colored  mixture  of  bichromate  of  potas- 
siutn,  sulphuric  acid,  and  water,  and  allowed  to  remain  quietly  for 
a  time,  assumes  a  light-green  color;  if  5  per  cent,  of  alcohol  is 
present  the  mixture  separates  into  two  sharply-divided  layers,  the 
lowest  having  a  green  color.  The  same  occurs  when  ether  is  pres- 
ent. If  water  is  present,  potassium  immersed  in  it  will  be  rapidly 
oxidized. 

The  chief  impurities,  however,  are  products  of  the  reaction, 
which,  in  properly  rectified  chloroform,  or  chloroform  made  from 
pure  alcohol,  are  never  present ;  these  subtle  carbohydrogen  com- 
pounds are  sometimes  perceptible  as  oily-looking  globules,  floating 
through  the  liquid,  and  are  always  shown  by  the  color"  imparted 
by  admixture  with  sulphuric  acids  as  above. 

Ilager  announces  the  following  conclusions  from  his  experiments 
on  chloroform:  Ist.  Chloroform  does  not  decompose  by  action  of 
solar  rays  only.  2d.  Rapid  decomposition  takes  place  under  the 
combined  action  of  air  and  solar  rays;  and  hydrochloric  acid,  car- 
bonylchloride,  formic,  and  traces  of  oxalic  result,  and  in  some 
cases  free  chlorine.  3d.  If  the  air  has  access  to  chloroform  even 
in  the  dark,  decomposition  ensues.  4th.  An  admixture  of  from 
.75  to  1  per  cent,  of  alcohol  suffices  to  preserve  it  and  prevent 
decomposition.  5th.  Commercial  chloroform  contains,  besides  chlo- 
roform, other  chlorinated  compounds,  which  are  separated  with 
difficulty.  (For  further  remarks,  see  Proc.  Amer.  Ph.  Assoc,  for  1870, 
243,  244.) 

Chloroform  was  first  prepared,  under  the  name  of  "Chloric 
Ether,"  in  1831,  by  Samuel  Guthrie,  of  Sackett's  Harbor,  New  York, 
A  medicine  of  American  origin,  it  has  become'known  and  exten- 
sively used  in  all  parts  of  the  civilized  world. 

One  of  the  chief  uses  of  chloroform  in  medicine,  as  first  an- 
nounced by  Prof.  Simpson,  of  Edinburgh,  is  for  the  purpose  of  pro- 
ducing an  anaesthetic  or  benumbing  effect  during  surgical  opera- 
tions and  parturition.  This  effect  is  produced  by  the  inhalation  of 
its  vapor,  which  appears  to  be  absorbed  by  the  blood,  and,  by  act- 
ing on  the  nervous  centres,  to  suspend  their  functions.  One  of  the 
chief  causes  of  the  fatal  effects  of  chloroform  given  by  inhalation 
has  been  its  occasional  imperfect  quality,  as  found  in  commerce. 
Though  the  increase  of  its  use  of  latter  years  is  well  known,  the 
number  of  deaths  reported  has  been  greatly  diminished,  and  the 
explanation  is  undoubtedly  found  in  the  improved  quality  of  the 
article  of  commerce,  as  well  as  in  the  greater  care  and  judgment 
with  which  it  is  now  administered.     The  quantity  necessary  to  be 
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inhaled  varies  in  different  individuals,  though  perhaps  the  most 
usual  dose  by  the  lungs  is  of  chloroform  f  3j  to  f  3iij — of  ether  f  ^ss 
to  f5ij.  It  is  also  given  by  the  stomach.  Dose,  20  to  60  drops; 
and  used  externally  in  anodyne  liniments. 

It  is  recommended  as  a  remedy  i^gainst  sea-sickness;  in  doses  of 
from  five  to  ten  drops,  given  in  a  little  syrup  or  cognac,  it  alleviates 
the  nausea  and  resuscitates  the  patient  from  his  extreme  prostration. 
I  have  tried  this,  as  I  confidently  believe,  with  advantage,  though 
not  with  complete  relief. 

It  is  a  powerful  solvent  of  camphor,  caoutchouc,  gutta-percha, 
wax,  resins,  iodine,  and  of  the  vegetable  alkalies  and  neutral  crys- 
talline principles  generally.  Its  property  of  dissolving  camphor  in 
so  large  proportion  adapts  it  as  a  vehicle  for  that  medicine,  espe- 
cially for  topical  applications. 

Spiritus  Chloroformi,  U.  S.  P.     {''Chloric  Ether.'') 

Take  of  Purified  chloroform,  a  troyounce. 

Diluted  alcohol,  twelve  fiuidounces. 

Dissolve  the  chloroform  in  the  stronger  alcohol. 

This  is  a  new  officinal,  of  utility  to  the  physician  as  a  substitute 
for  chloroform  itself,  in  cases  where  it  is  to  be  used  by  the  stomach. 
The  proportions  are  adjusted  to  prevent  ready  separation  of  the 
in^r^ients  on  admixture  with  ordinary  tinctures  and  aqueous 
mixtures,  it  may  be  given  in  doses  of  a  fluidrachm  or  tw^o  in 
cases  of  flatulence,  colic,  etc.,  and  is  a  useful  addition  to  various 
anodyne  combinations. 

Liquor  Gutta-perchcc^  TJ.  S.  P.     {Solution  of  Gutta-percha.) 

Take  of  Gutta-percha,  in  thin  slices,  a  troyounce  and  a  halfl 
Purified  chlorofonn.  seventeen  troyounces. 
Carbonate  of  lead,  m  fine  powder,  two  troyounces. 

To  twelve  troyounces  of  the  chloroform,  contained  in  a  bottle, 
add  the  gutta-percha,  and  shake  occasionally  until  it  is  dissolved. 
Then  add  the  carbonate  of  lead,  previously  mixed  with  the  re- 
mainder of  the  chloroform,  and,  having  several  times  shnken  the 
whole  together  at  intervals  of  half  an  nour,  set  the  mixture  aside, 
and  let  it  stand  for  ten  days,  or  until  the  insoluble  matter  has  sub- 
sided, and  the  solution  become  limpid,  and  either  colorless  or  of  a 
jiale  straw-color.  Lastly,  decant  the  liquid,  and  keep  it  in  a  well- 
stopped  bottle.  In  practice  it  has  been  found  much  easier  to  add 
three  times  as  much  chloroform  to  the  gutta-percha,  and,  having 
marked  on  a  retort  the  measure  which  the  resulting  preparation 
should  make  from  the  solution  when  filtered  through  paper  into 
the  retort,  draw  off  sufficient  chloroform  to  leave  the  required 
amount  of  solution  in  the  retort. 

This  new  officinal  preparation  is  placed  in  the  Pharmacopana 
under  the  head  of  Liquores.  Like  collodion,  it  is  designed  to  be 
applied  to  cuts  or  abrasions,  on  evaporation  leaving  a  film  which 
protects  the  part  to  which  it  is  applied,  preventing  the  drying 
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action  of  the  atmosphere,  and  promoting  the  healing  process.  The 
carbonate  of  lead  is  used  to  precipitate  the  coloring  matter  of  the 
gutta-percha,  so  that  the  solution  is  transparent  and  of  a  light  straw- 
color.  It  may  be  dispensed  in  vials  connected  with  a  camel-hair 
pencil  secured  to  the  cork,  as  described  under  the  head  of  Collodion. 

Chloral,  U.  S.  P. 

This  is  a  new  officinal  in  the  list  of  the  Pharmacopoeia,  1870,  and, 
although  discovered  in  1832,  was  not  introduced  into  medical  prac- 
tice till  Dr.  Leibreich,  of  Berlin,  in  1869,  called  the  attention  of 
the  medical  profession  to  its  powers  as  a  hypnotic. 

The  reactions  which  result  in  the  formation  of  chloral  are  thought 
to  be  as  follows:  Aldehyd  and  hydrochloric  acid  are  first  formed  ; 
and  these,  with  some  of  the  alcohol,  yield  monochlorinated  ether, 

C  IT  C\  [  ^'  which  on  further  additions  of  chlorine  gives  tetrachlo- 

rinated  ether,  p  Api    v  Oj,  and  this  with  water  furnishes  chloral, 

some  alcohol,  and  some  hydrochloric  acid.  The  action  of  chloral 
hydrate  generally  is  supposed  to  depend  upon  its  decomposition  by 
contact  with  the  alkalies  in  the  system,  developing  chloroform  in 
its  purity  and  in  a  manner  peculiarly  adapted  for  its  best  medical 
effect.  The  dose  is  from  ten  to  fifty  grains;  the  medicine  is  given 
in  solution,  with  a  little  syrup  added  at  the  time  of  taking  it.  (For 
interesting  papers  on  this  subject  see  Proc.  Amer.  Phar,  Assoc.^  vol. 
xix.  245,  543.) 

Iodoform,  U.  S.  P. 

This  preparation  has  been  made  officinal  in  the  last  edition  of  the 
Pharmacopoeia,  It  may  be  made  bv  mixing  two  parts  of  carbonate 
of  potassium,  two  of  iodine,  one  of  alcohol,  and  five  of  water,  heat- 
ing till  colorless,  and  then  pouring  off  into  a  suitable  vessel  to 
deposit;  it  is  then  thoroughly  washed  and  dried.  It  is  in  lemon- 
yellow  plates,  of  a  peculiar  and  very  persistent  odor;  it  is  sparingly 
soluble  in  water,  more  so  in  alcohol,  ether,  and  oils. 

It  has  beeii  recommended  in  those  cases  where  iodine  is  indicated, 
but  is  free  from  the  irritating  action  that  characterizes  the  iodine 
salts;  the  usual  dose  is  from  one  to  three  grains  three  times  a  day, 
given  in  pilular  forms. 

Bromal  Hydraie. 

A  series  of  trials  of  bromoforra  were  made  in  the  Berlin  Patho- 
logical Institute  under  the  direction  of  Leibreich ;  according  to  the 
observations  bromal  hydrate  undergoes  the  same  change  that  chloral 
does,  bromoform  being  formed  by  the  action  of  the  alkalies  in  the 
blood ;  the  method  adopted  was  to  give  fourteen  grains  soda  biscuit 
in  the  morning  and  mid-day,  and  at  night  two  to  six  grains  of 
bromal  hydrate. 
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Bromoform. 

Dr.  Robertson  has  used  this  remedy  and  found  the  effects  similar 
to  those  produced  by  chloroform;  the  dose  is  not  stated. 


Derivatives  of  Butylic  Alcohol. 


Naat. 


Batjlic  aleohol 
C^U.HO 

Bn^rio  acid,  But 
HC^H^O, 

Bntyrio  ether 
CH^,C,Hj 


Source. 


lo  the  fusel  oil  of  alcohol 
from  beet  molasses. 

By  fenneutiug  milk  sugar 
with  old  cheese  at  86° 
and  adding  CaCO,. 

From  2  p.  But,  2  p.  alcohol 
and  Ip.  HjSO^at  176<>; 
or  by  distilling    CaO, 

But,   H^O^,  and  alco- 
hol. 


Description,  etc. 


Colorless  liquid;  odor  more  pleasant 
than  fusel  oil;    soluble  in   10  parts 

water ;  with  fusing  EO  yields  But. 
Colorless  liquid  ;  odor  of  rancid  butter ; 
sp.  gr.  .96;  boiling  point  828® ;  solu- 
ble in  water,  alcohol,  and  ether. 

Colorless  liquid ;  odor  of  pineapples ; 
sp.  gr.  .904  ;  boiling  point  289° ;  solu- 
ble in  alcohol  and  ether  in  all  propor- 
tions, little  in  water. 


Derivatives  of  Amylic  Alcohol. 


Name. 


Amylio  alcohol,  fusel 
oU  C,H„0 


Nitrite  of  amyl 
CjHuNO, 


Yalerianio  acid,  Val 
C|H,0,OH 


Amylo-Talerianic 
ether  CgH^CgHfO, 

Aaylo-aeetio  ether 
(^HuC,H,0, 


Source. 


Formed  by  the  fermenta- 
tion of  potatoes  and 
grain  ;  contained  in 
whiskey. 


In  Talerian  ;  by  distilling 
10  p.  K,Cr0.,Cr0,,  16 
p.  HjSO^,  and  2  p.  fusel 
oil. 


The  oil  floating  on  the 
distillate  iu  preparing 

Val.  

By  distilling  2  p.  KAc,  1 
p.  HySO^,  and  1  p.  fusel 
oil,  and  rectifying  oier 
lime. 


Description,  etc. 


Colorless  liquid ;  odor  penetrating,  ex- 
citing to  coughing;  taste  burning; 
sp.  gr.  .818  ;  boiling  point  270° ;  crys- 
talliies  at  —  4®  F. ;  inflammable ; 
soluble  in  alcohol  and  ether  in  all  pro- 
portions, little  in  water. 

Yellowish  liquid ;  sp.  gr.  .877 ;  boiling 
at  96®  C. ;  spicy  odor,  fruity  taste ; 
soluble  in  alcohol  and  ether ;  insoluble 
in  water. 

Colorless  oily  liquid;  odor  of  Talerian 
and  old  cheese ;  taste  burning  acid ; 
sp.  gr.  .987 ;  boiling  point  847® ;  in- 
flammable ;  soluble  in  80  p.  water,  in 
all  proportions  in  alcohol  and  ether; 
dissoWes  camphor  and  some  resins. 

Colorless  oily  liquid ;  odor  of  applet; 
sp.  gr.  .88  ;  boiling  point  870®. 

Colorless  liquid ;  odor  of  pears ;  sp.  gr. 
.867 ;  boiling  point  272® ;  decompoMd 
by  KO. 


Butyric  Acid.     But »  HC^H^O,. 

As  obtained  b^  the  saponification  of  butter,  some  difficulties  are 
presented  in  freeing  it  of  caprylic, caprinic, and  vaccinic  acids;  it  is 
therefore  best  to  prepare  it  artificially  by  butyric  fermentation,  for 
which  purpose  100  parts  of  starch  sugar  or  cane  or  milk  sugar  are 
dissolved  in  water,  and  set  aside  in  a  warm  place,  with  10  parts  of 
old  cheese;  or  a  mixture  of  100  parts  of  sugar,  150  parts  milk, and 
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60  parts  of  powdered  chalk,  is  allowed  to  ferment  in  a  warm 
place;  if  diluted  with  water,  fermentation  takes  place  readily. 
After  the  cessation  of  the  evolution  of  gas,  the  liquia,  on  evapora- 
tion, furnishes  butyrate  of  calcium,  10  parts  of  which  are  to  be  dis- 
solved in  40  parts  of  water,  and  distilled  with  3  or  4  parts  of  muri- 
atic acid;  from  the  distillate  the  acid  is  separated  by  saturating  it 
with  chloride  of  calcium,  the  oily  liquid  is  rectified,  and  that  portion 
coming  over  at  327°  is  preserved  as  pure  concentrated  butync  acid. 

Alcohol  Amylicum,  U.  S.  P.     {Fusel  Oil  =  C,H,jHO.) 

To  obtain  this  in  a  state  of  purity  from  the  ordinary  grain  fusel 
oil,  which  may  be  obtained  at  distilleries,  the  crude  fusel  oil  is 
agitated  with  an  equal  bulk  of  solution  of  table  salt,  the  water 
removed  and  the  oil  distilled  with  about  its  own  weight  of  water; 
the  potato  fusel  oil  distils  with  the  vapors  of  water,  and  the  receiver 
contains  water  holding  the  last  traces  of  alcohol  in  solution,  upon 
which  the  araylic  alconol  floats. 

An  oily,  nearly  colorless  liquid,  having  a  strong,  offensive  odor, 
and  acrid,  burning  taste.  Its  specific  gravity  is  0.818,  and  its  boil- 
ing point  between  268°  and  272°.  It  is  sparingly  soluble  in  water, 
but  unites  in  all  proportions  with  alcohol  and  ether.  It  does  not 
take  fire  by  contact  with  flame,  and,  when  dropped  on  paper,  does 
not  leave  a  permanent  greasy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are 
poisonous,  producing  coughing,  nausea,  vomiting,  vertigo,  fainting, 
prostration  of  the  lower  extremities,  convulsions,  asphyxia,  and 
death.  Ammonia  has  been  recommended  to  counteract  these  de- 
leterious eftects. 

It  is  not  used  in  medicine,  except  rarely  as  an  external  irritant  in 
rheumatic  and  other  painful  affections,  but  has  attained  considera- 
ble importance  in  the  arts,  chiefly  for  the  artificial  production  of 
perfumes  and  fruit  essences,  and  for  the  preparation  of  valerianic 
acid  by  the  use  of  oxidizing  agents. 

Nitrite  of  AmyL 

Nitrite  of  amyl  is  made,  according  to  Prof.  Maisch's  process,  by 
mixing  in  a  capacious  retort  an  equal  bulk  of  amylic  alcohol, 
purified,  and  nitric  acid,  applying  a  moderate  and  gradually  in- 
creasing heat  until  the  mixture  approaches  the  boiling  point,  when 
the  fire  is  removed  and  the  reaction  allowed  to  proceed ;  this  sub- 
stance has  been  tried  as  an  ansesthetic,  and  is  very  powerful  in  its 
action;  it  stimulates  the  heart  more  powerfully  than  any  other 
remedy. 

Ariijicial  Fruit  Essences. 

The  artificial  fruit  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups,  and  as  fiavors  for  culinary  purposes  and  con- 
fectionery, belong  to  this  class  of  ethers;  they  are  solutions  of  com- 
pounds of  organic  acids  with  ordinary  ether  and  amylic  ether,  in 
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deodorized  alcohol.  But  little  practical  information  has  been  pub- 
lished with  reference  to  their  preparation,  the  manufacturers  keep- 
ing their  processes  secret,  in  consequence  of  which  the  quality  of 
the  essences,  as  they  occur  in  commerce,  varies  exceedingly. 

The  following  processes  for  some  of  the  most  prominent  of  these 
essences,  in  connection  with  the  foregoing  syllabi,  will  be  found  to 
facilitate  their  preparation,  which,  to  be  successful,  must  be  con- 
ducted with  care  and  with  close  attention  to  the  results  of  expe- 
rience. 

Jargonelle  pear  essence  is  an  alcoholic  solution  of  amylo-acetic 
ether,  as  given  in  the  syllabus,  in  proportions  indicated  by  conve- 
nience. 

Bergamot  pear  essence  is  a  solution  of  five  parts  of  amylo-acetic 
ether,  one  and  a  half  parts  of  acetic  ether,  in  from  100  to  120  parts 
of  alcohol. 

Apple  oil  consists  of  an  alcoholic  solution  of  one  part  of  amylo- 
valeriauic  ether  dissolved  in  six  or  eight  parts  of  alcohol. 

IHneapple  essence  consists  of  one  part  of  butyric  ether  dissolved 
in  eight  or  ten  parts  of  alcohol ;  or  the  potassa  soap  of  butter  is  dis- 
solve in  alcohol,  and  this  solution  distilled  with  an  excess  of  sul- 
phuric acid.  Prepared  by  the  latter  process,  the  odor  is  somewhat 
modified  by  the  presence  of  capronic,  caprylic,  and  caprinic  ethers. 

Banana  essence  consists  of  a  mixture  of  amylo-acetic  ether,  and 
some  butyric  ether  dissolved  in  alcohol.  A  more  perfect  imitation 
is  that  madewith  acetate  of  amyl  alone. 

Essence  of  raspberries  is  usually  made  by  mixing  acetic  ether  with 
an  alcoholic  essence  of  orris  root. 

Quince  Essence, — In  making  this  essence  pelargonic  axnd  has  to  be 
prepared  as  a  first  step.  This  acid  is  contained  in  the  oil  of  Pelar- 
gonium roseum,  from  which  it  may  be  obtained  by  combining  it 
with  potassa;  but  it  is  more  advantageously  made  from  oil  of  rue, 
by  heating  it  in  a  retort  with  nitric  acid  previously  diluted  with 
an  equal  measure  of  water,  removing  from  the  fire  as  soon  as  the 
reaction  commences,  afterwards  boiling  with  cohobation  until 
nitrous  acid  vapors  cease  to  be  evolved ;  the  oily  acid  is  then  re- 
moved, washed  with  water,  combined  with  potassa,  and  a  neutral 
strong-smelling  oil  separated,  after  which  the  solution  of  pelargo- 
nate  of  potassmm  is  decomposed  by  sulphuric  acid. 

Pelargonic  acid  is  now  sufficiently  pure  for  the  preparation  of 
the  ether ;  it  still  contains  a  resinous  substance,  from  which  it  may 
be  purified  by  rectification,  combining  with  caustic  baryta,  and 
decomposing  the  crystallized  salt  with  diluted  sulphuric  acid. 
Pelargonic  acid,  by  a  continued  digestion  with  alcohol,  is  converted 
into  pelargonic  ether,  which  is  obtained  purer  and  in  a  shorter 
time,  by  saturating  an  alcoholic  solution  of  pelargonic  acid  with 
muriatic  acid  gas,  washing  the  separated  ether  with  water,  and 
drying  it  over  chloride  of  calcium.  If  the  pure  ether  is  sought  this 
may  be  rectified ;  it  consists  of  C3H3,C^„0,. 

The  pelargonic^  also  called  oenanthic^  ether,  dissolved  in  alcohol, 
coDBtitutes  tne  essence  of  quince.    An  impure  pelargonic  ether  is 


382  FIXED    OILS    AND    FATS. 

said  to  be  used  in  England  for  imparting  to  potato  spirit  the  flavor 
of  whiskey. 

Fusel  oil  of  wine  was  supposed  to  be  omanthic  ether ,  and  has  been 
frequently  confounded  with  pelargonic  ether.  According  to  late 
investigations  of  Fischer,  it  is  a  mixture  of  caprinic,  caprylic,  and 
other  allied  ethers.  Probably,  however,  the  fusel  oil  contained  in 
the  different  wines  varies  in  the  kinds  and  proportions  of  the  ethers. 
This  fusel  oil  is  the  cause  of  the  persistent  smell  of  all  or  most 
wines,  and  is  quite  distinct  from  their  bouquet^  which  in  some  wines 
is  wanting  altogether.  It  is  obtained  by  careful  distillation  of  the 
ferment  of  wines  mixed  with  half  its  measure  of  water,  a  little 
cenanthic  acid  may  be  removed  by  as:itation  of  the  distillate  with 
some  carbonate  of  sodium,  the  liquid  m  then  heated,  the  ether  rises 
to  the  surface,  and  is  obtained  free  of  water  by  standing  over  chlo- 
ride of  calcium. 

The  bouquet  of  wines^  which  is  formed  after  fermentation,  is  pro- 
bably due  to  the  presence  of  acetic,  butyric,  valerianic,  and  other 
ethers ;  but  our  knowledge  of  its  true  chemical  nature  is  very 
limits. 

Most  alcoholic  liquors  are  subject  to  adulteration  and  sophistica- 
tion, for  which  purposes  some  of  the  artificial  ethers  are  used,  usu- 
ally together  with  sweet  spirits  or  alcohol  freed  from  fusel  oil. 
Thus  formic  ether  is  used  to  impart  to  alcohol  the  flavor  of  arrack, 
and  constitutes  the  chief  ingredient  in  what  is  called  essence  of 
arrack  ;  and  butyric,  valerianic,  and  caprylic  ethers  enter  into  the 
composition  of  the  so-called  essence  of  rum. 


CHAPTER   V. 

FIXED  OILS  AND  FATS. 

The  fixed  oils  and  fats  form  so  natural  a  group  that  they  may  be 
conveniently  classed  together,  though  derived  respectively  from 
animal  and  vegetable  kingdoms. 

They  resemble  the  preceding  groups  of  ternary  organic  principles 
in  being  nutritious  in  the  sense  in  which  that  term  applies  to  non- 
nitrogenized  principles.  The  very  large  proportion  of  carbon  they 
contain  peculiarly  adapts  them  to  maintain,  by  combustion  in  the 
lungs  and  capillaries,  the  heat  required  in  the  various  processes  of 
the  economy.  In  medicine,  they  are  used  for  this  in  connection 
with  certain  demulcent,  alterative, and catharticproperties, pertain- 
ing to  particular  individuals  of  the  group.  They  constitute  the 
chief  vehicles  for  medicines  to  be  applied  externally,  whether  in 
ointments  in  which  the  oil  is  usually  not  decomposed,  or  in  lini- 
ments and  plasters,  in  some  of  which  a  decomposition  of  the  oil  is 
intentionally  eflfected.    The  fixed  oils  enter  largely  into  the  food 
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of  animals,  and  of  the  human  race ;  they  are  accumulated  particu- 
larly iu  the  fruit  and  seeds  of  plants,  and  exist,  associated  with 
other  nutritive  materials,  in  the  straw  and  stalks  as  well  as  the  seed 
of  the  cereal  j^rasses. 

The  foUowmg  proportions  of  fixed  oils  have  been  ascertained  to 
exist  in  the  several  substances  named :  in  Indian  corn,  8.8  per  cent. ; 
oats,  6.9;  fine  wheat  flour,  1.4;  bran  from  wheat,  4.6 ;  rice,  0.25; 
hay  and  straw  from  3  to  5  ;  olive  seeds,  54  ;  flaxseed,  22;  alnioiuls, 
46 ;  walnuts,  50 ;  cocoa-nut,  47 ;  yelk  of  eggs,  28  ;  cow's  milk,  3.13 
per  cent. 

Adulterations. — The  chief  adulterations  to  which  the  fixed  oils 
are  subject,  are  mixtures  of  the  finer  and  more  expensive  kinds  with 
the  cheaper.  These  may  be  detected  by  variations  of  the  specific 
gravity  from  the  normal  standard,  though  as  the  several  oils  only 
vary  from  865  to  .970  sp.  gr.,  this  means  of  detection  becomes  a 
matter  of  considerable  nicety.  It  has  been  proposed  to  apply  this 
test  at  the  temperature  of  boiling  water,  but  we  have  too  little  data 
to  make  this  generally  available.  The  sp.  gr.  of  each  of  the  fixed 
oils  mentionea  in  this  work,  as  far  as  known,  is  given  in  the  sylla- 
bus which  follows. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good 
means  of  detecting  their  adulterations,  especially  when  heat  is  ap- 
plied. A  known  pure  sample,  being  obtained,  may  be  heated  in  a 
q)OOQ  and  compared  with  a  quantity  of  the  suspected  oil  similarly 
heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing 
a  stream  of  chlorine  through  them.  The  pure  vegetable  oils  are 
not  materially  altered,  but  a  mixture  of  the  two  turns  dark  brown 
or  black. 

On  adding  a  drop  of  concentrated  sulphuric  acid  to  about  ten 
drops  of  a  fixed  oil,  coloration  is  produced,  varying  with  the  dif- 
ferent oils:  fish  oils  turn  reddish  or  violet;  rape  seed  and  oil  of 
black  mustard  greenish-blue;  olive  oil  yellowish,  then  greenish; 
linseed  oil  dark-orown  and  black. 

Solubility  in  alcohol  is  another  fact  which  is  useful  in  determin- 
ing the  genuineness  of  oils.  Castor  oil  is  soluble  in  its  own  weight 
of  alcohol  of  .820  sp.  gr.  Croton  oil  dissolves  in  the  same  propor- 
tion in  alcohol  of  .796  sp.  gr.  Olive  oil  is  nearly  insoluble.  Oil  of 
almonds  dissolves  in  25  parts  of  cold  and  6  parts  of  boiling  alcohol. 

The  boiling  jioint  of  fixed  oils  varies  from  500°  to  600°  F.,  so 
that  we  might  detect  the  admixture  of  the  volatile  oils,  hydro- 
carbons from  coal,  etc.,  by  raising  the  temperature  and  noticing  the 
Ennt  at  which  ebullition  commences,  and  the  nature  of  the  aistiU 
te.  The  melting  and  the  solidifying  points  of  solid  fats  arc  liable 
to  variations  in  flie  case  of  those  yielding  glycerin  by  saponifica- 
tion. If  allowed  to  cool  while  in  a  melted  state,  their  temj)erature 
after  first  sinking  becomes  constant  for  a  time,  and  then  exhibits 
a  sudden  rise.  This  occurs  at  a  definite  point  for  each  fat,  which 
is  therefore  called  the  natural  point  of  solidification,  although  the 
fat  may  be  considered  at  a  time  in  a  state  of  superfusion.    Other 
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fats  exhibit  only  one  point  of  solidification,  which  coincides  with 
the  melting  point. 

Chemical  History, — The  vegetable  and  animal  fats  are  mixtures 
of  difierent  proximate  constituents,  each  of  which  consists  of  a 
fatty  acid  and  a  base,  analogous  in  behavior  to  the  ethers  treated 
of  in  the  last  chapter,  with  the  difference  that  it  requires  three 
equivalents  of  acid  for  saturation.  Separated  from  its  acid  it  com- 
bines with  water  so  that  its  alcohol  glycerin  is  obtained.  The  ether 
which  exists  in  the  fats  has  been  called  by  Berzelius  oxide  of 
lipyle,  and  has  also  received  the  name  of  oxide  of  glyceryle;  glycerin 
being  its  hydrated  oxide. 

When  a  fixed  oil  is  treated  with  an  alkali,  the  latter  combines 
with  the  fatty  acids  and  forms  a  soap.  Soaps,  therefore,  are  salts, 
the  acids  of  which  are  derived  from  the  fixed  oils ;  if  the  base  is 
an  alkali  they  are  soluble  in  water,  and  to  a  certain  extent  also  in 
alcohol;  the  soaps  of  the  alkaline  earths  and  the  metallic  oxides  are 
insoluble  in  both  menstrua;  the  term  soap  is  for  this  reason  not 
commonly  applied  to  those  compounds,  and  the  Pharmacopoeia  recog- 
nizes one  of  them,  the  lead  soap,  by  the  name  of  Emplastrum  FlumbL 

The  acids  which  are  present  in  the  natural  fats  are  mostly  homo- 
logous compounds  of  the  general  formula  C„H„Oj.  The  first  two  of 
the  series,  formic  acid,  CIIjOj,  and  acetic  acid,  C^H^Oj,  are  thin 
liquids,  readily  soluble  in  water  and  alcohol;  the  next  two,  pro- 
pionic, CgHgOj,  and  butyric  acid,  C^HgO^,  are  oily  liquids,*  soluble 
m  water,  but  separated  from  their  solutions  by  chloride  of  calcium, 
and  boil  at  287^  and  314°.6  respectively.  The  following  acids  of 
the  series  are  oily  and  but  sparingly  soluble  in  water: — 

Valerianic  acid    C^HjqO,        In  valerian  root,  and  the  fat  of  the  dolphin ;  boiUi  at  8470. 
Capronic       **       CfiHijO,        In  cow  butter,  and  cocoa-nut  oil ;  boils  at  8880. 
(Enantbylio  **      ^t^uO,        Formed  in  the  oxidation  of  castor  oil,  etc.,  besides  other 

products;  boiling  point  4250. 
Caprylio       **       (^s^ie^s        ^^  ^^^  butter,  cocoa-nut  oil,  human  fat,  and  in  the  fusel  oil 

of  rye,  rice,  and  beet-root  spirit ;  boiling  point  4570. 
Pelargonio   **      ^^^ifit        1°  pelargonium  roseum,  and  hy  the  oxidation  of  oil  of  me; 

boiling  point  600O. 

All  the  above  liquid  acids  possess  a  strong  odor;  some  of  them 
having  been  sufficiently  treated  of  in  the  last  chapter,  and  others 
being  reserved  for  the  chapter  on  organic  acids,  we  may  pass  to  a 
series  of  the  solid  fatty  acids,  which,  with  the  exception  of  the  first, 
are  destitute  of  odor. 

In  cow  and  goat  butter,  oocoa-nut  oil,  yarious  fusel  oils, 

etc. ;  fusible  at  80O.6. 
Laurosteario  acid.   In  the  fhiit  of  Lauras  nobilis,  in  ooooa- 

nut  oil,  pichurim  beans,  and  in  spermaceti ;  fusible  at 

110O.5. 
In  the  expressed  oil  of  nutmegs;  fusible  at  1260.S. 
In  palm  oil,  in  Chinese  wax,  tallow,  suet,  in  human  fat, ' 

butter,  lard,  olive  oil,  cocoa-nut  oil,  wax,  spermaceti; 

i  of  myrtle  wax  is  this  acid ;  bjr  fusing  oleic  acid  with 

HO,KO;  fusible  at  14d0.6. 
Is  a  mixture  of  10  p.  stearic  and  90l  palmitic  acid. 
In  suet,  lard,  cocoa-nut  oil,  and  most  other  animal  and 

Tegetable  fats  ;  fusible  at  15r.O  6. 
In  the  fruit  of  Aracbis  hjrpugse  i;  fusible  at  1G70. 
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It  will  be  observed  that  the  members  of  the  series  commencing 
with  cuprinicacid  differ  from  the  next  following  by  Cjll^;  whether 
there  are  any  natural  fatty  acids  between  those  mentioned  in  the 
syllabus  has  not  been  definitely  settled.  Some  other  fatty  acids, 
containing  more  C  than  the  above,  have  been  discovered,  but  it  is 
asserted  tnat  they  have  not  been  obtained  in  a  pure  state;  we 
Dame  only — 

B^beoio  Mid       C^jH^^O,        In  the  Behen  oil  from  Moringa  aptera. 
Cerotinio    **        CfT^^siOg        In  beeswax,  in  the  free  state,  and  in  Chinese  wax  ;  fusible 

at  170O. 

Besides  these  acids  there  occur  others  in  fats  of  the  composition 
C^H^^jO,;  the  series  is  not  nearly  as  complete  as  the  foregoino^,  and 
it  is  uncertain  even  whether  the  first  one  mentioned  in  the  syllabus 
really  belongs  to  it.  The  following  comprises  the  few  that  are 
known: — 

Cftrbonio  add  0,0.  =(200,).     Gaseous. 

Acrjlie         **    C^ll^O,  Bj  the  oxidation  of  acrolein ;  liquid. 

Crotonio       "    C^H^O,  In  oroton  oil ;  not  acrid  nor  purgatiye ;  liquid. 

Dumaliirio   "    C^Il^O,  In  the  urine  of  man,  the  cow,  and  the  hor.se ;  liquid. 

Moringio     ''    ^H^^t  In  the  oil  of  Moringa  aptera;  solid  at  82.0 

HTpogasio    '*    C|gH^O,         Physetio  acid.    In  the  oil  of  Arnchis  hjpogsea  and  the 

liquid  fat  of  the  Cetace»;  fusible  at  93  o 
GAwiio         «     ^if^ioO,  Bj  NO,  from  the  former;  fusible  at  100  o 

Oleie  **    CjgHg^O,  In  the  fat  of  most  animals,  and  in  all  the  undrying  yege- 

table  oils;  solid  at  2GO;  oxidizes  readily. 
Haie  **     CjfH^O,         From  oleic  acid  by  NO,;  inodorous,  tasteless;  fusible  at 

1110. 

Balsnio       **     ^it^ae^t  ^°  ^^^®  ^^^  ^^  Balsena  rostrata ;  solid  at  40O. 

Emcio  **    C^H^O,  Sinapio  acid.     In  the  oil  of  mustard ;  fubible  at  980. 

A  few  Other  acids  of  a  different  composition  are  met  with  in 
some  fixed  oils,  among  which  we  mention — 

OHoie  add.     Compos.  (?)       In  the  drying  oils,  linseed,  nut,  hemp-seed,  poppy-seed 

oil,  etc. 
Riein-oleio  acid  Oj^Hj^O,        In  castor  oil ;  solid  at  about  15°. 

Most  of  these  acids  are  combined,  as  has  been  stated  above,  with 
the  ether  of  a  triatomic  alcohol,  the  oxide  of  glyceryle;  but  some 
fatty  bodies  contain,  either  besides  this  or  altogether,  other  bases, 
of  which  the  following  syllabus  will  give  a  view;  they  are  the 
ethers  of  monatomic  alcohols: — 

Oxide  of  eetyle  C,,H„(OH)     In  spermaceti  with  palmitic  acid  (cetin). 
•*     ceryleC^UjjCOH)     In  Chinese  wnx  with  cerotinic  acid. 

**     metyle  C,oH|q(OU)     In  beeswax,  the  portion  insoluble  in  boiling  alcohol,  with 

palmitic  acid  (myricin). 

The  compounds  of  the  fatty  acids  with  the  oxide  of  glyceryle  are, 
by  common  consent,  called  by  the  name  of  the  acid,  changing  the 
termination  ic  into  in.  Thus  myristin  is  C3H^03,3C,^Hj,03 ;  pal- 
mitin,  C,H,0 ,8C,^  0, ;  stearin,  C3H,03,8C„H3,0, ;  arachin,  C^II^O,, 
80,^^0,;  olein,  C3H803,3Ci8ll3^0,,  All  these  fats  contain  three 
equivalents  of  acid,  but  others  with  two  and  one  equivalent  have 
been  obtained  artificially ;  they  are  designated  in  organic  chemistry 
by  prefixing  to  the  former  the  word  tri^  to  the  next  rfi,  and  to  the 
last  mono.  Ordinary  stearin  is,  according  to  the  chemical  nomen- 
25 
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clature,  tristearin;  the  artificial  distearin  has  the  formula  C^HgO,, 
II0,2C  Hj^O^,  and  the  monostearin  C3ll303,2HO,C,3H3,0^ 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  diffi- 
culty ;  friietional  precipitation  must  be  frequently  resorted  to. 

Emplastrum  Plumbiy  U.  S.  P.     {Lead  Plaster.) 

Take  of  Oxide  of  lead,  in  fine  powder,  thirty  troy  ounces. 
Olive  oil,  fifty-six  troyounces. 
Water,  a  suflicient  quantity. 

Sift  the  oxide  of  lead  into  the  oil,  contained  in  a  suitable  vessel, 
of  a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add 
half  a  pint  of  boiling  water,  and  boil  the  whole  together  until  a 
plaster  is  formed ;  adcling  from  time  to  time,  during  the  process,  a 
little  boiling  water,  as  that  first  added  is  consumed. 

This  is  made  usually  on  a  large  scale  by  manufacturing  pharma- 
cists, some  of  whom  make  it,  with  its  kindred  preparations,  their 
leading  or  exclusive  article  of  manufacture. 

The  process  requires  that  olive  oil  (lard  oil  does  not  produce  a 
nice  jjroduct)  should  be  boiled  with  finely-powdered  oxide  of  lead 
(litharge)  and  water  for  a  long  time,  until  they  unite  into  a  mass 
of  a  soft  solid  consistence,  which  is  tenacious,  and  readily  rolled 
upon  a  wet  marble  slab  into  rolls  of  suitable  size,  which  are  allowed 
to  harden  by  maceration  in  a  trough  of  cold  water  and  subsequent 
exposure  to  the  air ;  one  gallon  of  oil  yields  about  twelve  pounds 
of  plaster. 

Lead  plaster  is  usually  found  in  commerce,  in  rolls  of  various 
sizes,  from  half  an  ounce  to  half  a  pound  in  weight,  called  simple 
diachylon^  or  lead  plaster;  sometimes,  though  rarely,  it  is  spread 
upon  cotton  cloth  by  machinery,  and  sold  by  the  yard  like  adhesive 
plaster  cloth.  It  is  milder  and  less  irritating  in  its  action  upon 
nighly  inflamed  surfaces,  though  less  adhesive  than  that  well-known 
and  useful  application.  Postponing  to  another  chapter  the  practical 
details  in  regard  to  these,  and  the  numerous  compounds  into  which 
they  enter,  it  will  be  appropriate  in  this  place  to  introduce  to 
notice,  what  was  formerly  a  residuary  product  of  the  manufacture 
of  lead  plaster,  but  is  now  made  directly  from  fixed  oils. 

Glycerin.     C3Hg03. 

Glycerin  is  a  colorless,  odorless,  sweet  liquid,  resembling  syrup, 
having  a  sp.  gr.  of  from  1.25  to  1.2667  ;  it  may  be  classified  among 
pseudo  sugars  {see  page  376),  but  in  chemical  behavior  it  is  a  tria- 
tomic  alcohol  of  the  hypothetical  radical  glyceryle,  C,!!^.  Glycerin 
is  separated  from  oils  in  the  process  of  their  saponification,  and  may 
be  obtained  by  evaporation  from  the  water  in  which  lead  plaster 
has  been  made,  care  being  taken  to  precipitate  any  lead  held  in 
solution  by  sulphuretted  hydrogen,  and  to  drive  oft'  the  excess  of 
this  gas  by  heat. 

There  are  several  qualities  of  glycerin  in  our  markets ;  the 
^cheapest  is  made  from  the  waters  from  which  soap  has  been  sepa- 
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rated ;  that  which  is  collected  as  a  residuary  product  from  the 
plaster  manufacturer  has  been  almost  superseded  by  that  distilled 
from  fats  by  highly  heated  steam. 

Of  the  latter,  which  is  the  best  variety,  that  imported  from  Price's 
Candle  Co.,  London,  and  that  made  by  Henry  Bower,  of  Phila- 
delphia, are  to  be  preferred;  they  are  both  destitute  of  odor,  and 
have  nearly  the  requisite  specific  gravity.  These  articles  are  be- 
lieved to  be  made  from  palm  oil,  while  that  obtained  from  the  refuse 
of  the  manufacture  of  stearin  candles,  from  lard,  is  seldom  destitute 
of  an  odor  when  heated,  which  is  fatal  to  its  use  for  a  large  number 
of  the  purposes  for  which  it  is  designed. 

When  made  by  distillation,  glycerin  is  liable  to  be  contaminated 
with  acrolein^  a  peculiar  volatile  principle  to  which  it  owes  its 
acridity.  Recent  chemical  investigations  show  that  acrolein  is 
formed  during  the  dehydration  of  glycerin  even  in  vacuo.  Some 
specimens  have  a  saline  taste,  evincing  important  impurities  in 
view  of  the  uses  to  which  it  is  applied.  Among  the  impurities 
noted  by  difteirent  writers,  are  oxalic  and  formic  acids,  although 
this  is  denied  by  others;  nitric  acid  has  been  observed  by  Schepky, 
and  butyric  acid  by  Perutz.  In  the  common  grades  the  bad-smell- 
ing fatty  acids  are  often  observable. 

Glycerin  is  sometimes  used  to  impart  sweetness  (age)  and  an  oily 
appearance  (body)  to  liquors,  and  thus  labelled  is  sold  to  dealers  for 
those  purposes. 

The  following  description  of  glycerin  is  from  the  U.  S.  Pharma- 
copma : — 

A  colorless,  inodorous,  syrupy  liquid,  of  a  sweet  taste,  and  having 
the  specific  gravity  of  1.25.  ft  is  soluble  in  water  and  in  alcohol, 
but  not  in  ether.  Exposed  to  a  full  red  heat,  it  takes  fire,  and 
burns  with  a  blue  flame.  It  is  destroyed  by  distillation  in  contact 
with  air,  but  may  be  distilled  unchanged  with  steam.  It  combines 
with  potassa  and  baryta,  and  also  with  sulphuric  acid.  When  di- 
luted with  water,  it  affbrds  no  precipitate  with  hydrosulphate  of 
ammonia  or  ferrocyanide  of  potassium. 

It  is  much  employed  as  a  substitute  for  oils,  having  a  remarkable 
property  of  soothing  irritable  conditions  of  the  mucous  surfaces, 
and  at  the  same  time  mixing  in  all  proportions  with  water,  and 
with  most  aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parched  condition 
of  the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied 
either  by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swal- 
lowing it  diluted  with  water.  Highly  concentrated  glycerin  will 
tend  to  increase  the  dryness  of  the  mouth  by  its  power  of  absorbing 
moisture,  and  for  this  reason  should  be  diluted  before  being  usea 
for  this  purpope.  For  a  certain  form  of  deafness  resulting  from 
dryness  of  the  tympanic  membrane  it  is  one  of  the  best  of  remedies. 
It  is  used  in  certain  scaly  skin  diseases,  as  lepra.  It  is  a  useful  ap- 
plication to  sore  nipples,  also  to  burns  and  excoriated  surfaces,  and 
IS  added  to  poultices  to  keep  them  moist.  Its  substitution  for 
almond  and  olive  oil,  in  the  preparation  of  delicate  ointments,  is 
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seldom  productive  of  advantage ;  it  must  be  remembered  that  it  is 
not  perfectly  miscible  with  the  fixed  oils.  It  is  not  liable  to  become 
rancid  as  oils  are,  and  it  imbibes  the  essential  oils  from  plants  di- 
gested in  it  with  remarkable  avidity,  so  that  it  is  well  adapted  to 
the  preparation  of  liniments  and  lotions ;  it  is  also  miscible  with 
soaps.  From  its  remarkable  solvent  power  over  chemical  agents  it 
is  much  used  in  pharmacy,  and  the  name  glyceroles  (glycerites,  U. 
S.  P.)  is  applied  to  solutions  containing  it.  Glycerin  is  an  excel- 
lent vehicle  for  subacetate  of  lead,  which,  on  admixture  with 
common  oils,  as  in  Goulard's  cerate,  is  always  converted  into  a 
compound  of  the  oil-acid  with  oxide  of  lead ;  and,  on  admixture 
with  water,  as  in  lead-water,  immediately  begins  to  be  decomposed, 
depositing  carbonate  of  lead,  so  that  the  solution  in  a  short  time 
becomes  mert.  Glycerin  is  miscible  in  all  proportions  with  liquor 
plumbi  subacetatis,  and  under  the  name  of  Linimenium  plumbi  sub- 
acetatis^  a  formula  is  inserted  which  I  think  an  improvement  on 
any  of  the  old  preparations  of  lead. 

The  solvent  power  of  glycerin  is  so  great,  that  since  its  general 
introduction  to  popular  use  in  pharmacy,  many  substances  Hereto- 
fore prescribed  with  little  satisfaction  have  been  used  with  great 
success  by  reason  of  their  combination  with  glycerin.  The  follow- 
ing is  a  list  of  the  class  of  substances  generally  soluble  in  it : — 

Bromine,  Alkalies,  Tannin, 

Iodine,  Alkaline  earths,  Vegetable  alkalies. 

Iodide  of  sulphur,  Neutral  salts^  Salicin, 

Chloride  of  potassium,  Vegetable  acids,  Santonin. 

Nitro-glycerin  or  Glonoin.     C^'H.J(NO^)fig, 

This  compound,  which  for  years  past  has  attracted  some  little 
attention  as  a  remedy  for  headache,  is  prepared  by  adding  }  oz.  an- 
hydrous glycerin,  with  constant  agitation,  to  a  mixture  of  2  oz. 
sulphuric  and  1  oz.  fuming  nitric  acid,  pouring  it  into  50  oz.  water, 
and  washing  it  upon  a  filter. 

«  It  is  a  colorless  oil  possessing  a  sweet  taste,  sp.  gr.  1.28,  soluble 
in  180  p.  water  and  very  readily  soluble  in  alcohol  and  ether ;  when 
heated  it  frequently  explodes;  even  at  ordinary  temperature 
nitrous  acid  is  sometimes  evolved  and  the  residue  consists  of  oxali|3 
acid  and  glyceric  acid.  A  drop  of  the  acid  brought  in  contact  with 
the  lips,  or  even  the  vapora  produce  the  most  distressing  headache. 
It  is  said  to  have  been  prescribed  by  homoeopathic  practitioners. 

The  chief  use  of  this  article  is  in  the  arts  as  a  substitute  for  gun- 
powder in  blasting,  it  possessing  far  greater  power ;  but  the  terrible 
destruction  which  results  from  its  accidental  explosion  renders  it 
as  dreadful  as  it  is  efllcient. 

As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in  water 
and  alcohol ;  their  consistence  varies  with  the  alkali,  the  potassa 
soap  being  the  softest,  the  soda  soap  invariably  harder  than  the 
former.    The  following  li^t  comprises  those  which  are  most  usually 
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employed  in  medicine,  though  occasionally  the  soap  of  a  finer  oil 
than  olive  oil,  like  tLe  cocoa-nut  oil  soap,  or  some  highly  odorized 
one,  like  Windsor  soap,  is  preferred. 

Soaps  used  in  Medicine. 

Sapo,  Castile  soap.  From  oHyo  oil  and  soda;  ivhite  or  mottled;  used  as 

an  antacid,  excipieut  in  pilU,  linimentum  saponis. 
U,  S.  Ph.  1860. 

8apo  v%Ugari*^  common  toap.  From  animal  oil  and  soda ;  used  externally  only  in 

the  preparation  of  opodeldoc,  linim.  saponis  cam- 
phor.   U,  S.  Ph,  1860. 

8tpo  9indu,  8,  ni^er,  8.  mollis.  From  potassa  and  TariouB  animal  and  vegetable  fats ; 
•oft  green  or  black  soap.  used  in  itch. 

Emplastrum  plumbi,  lead  plas-  From  litharge  and  oliye  oil ;  forms  the  basis  of  most 
ter.  plasters.     (^See  Emplastra.) 

Of  the  soaps,  perhaps  none  is  more  really  useful  for  ordinary 
domestic  and  for  surgical  purposes  than  the  genuine  Castile  soap, 
abundantly  and  cheaply  supplied  in  our  markets.  Palm  soap  is 
second  only  to  this  in  its  emollient  properties.  The  introduction 
of  suet  (soap-fat)  is  a  common  means  of  increasing  the  frothing 
properties  of  soap,  and  the  foregoing  being  quite  destitute  of  this 
ingredient  are  unsuited  to  use  in  shaving.  Soluble  glass,  silicate 
of  alkali,  is  now  introduced  into  the  cheap  soaps  of  commerce,  by 
which  an  immense  saving  of  the  fatty  ingredient  is  attained,  and 
tlie  use  of  resin,  formerly  employed  for  the  same  purpose,  is  super- 
seueci. 

In  the  U.  S.  Pharmacopoeia  of  1860,  only  Castile  soap  is  officinal ; 
it  is  designated  Sapo,  soap  made  with  soda  and  olive  oil.  Sapo 
vulgaris,  common  soap,  formerly  officinal  for  the  preparation  of 
eolia  opodeldoc,  has  been  dismissed  with  that  preparation.  Soap 
made  with  vegetable  oils  is  generally  soluble  in  cold  alcohol;  that 
made  with  suet  and  animal  oils  is  insoluble  in  alcohol  except  by 
the  aid  of  heat. 

List  of  thb  Principal  Fixed  Oils  and  Fats  used  in  Medicine. 

1.  YiGBTABLi  Oils. 

Oi^am  oliTSD  (sweet  oil  or  From  the  fVoit  of  Olea  Earopssa,  by  expression,  sp.  gr.  .9109 
olive  oil).  to  .9176;  a  light  jellow ;  nearly  inodorous  ;  of  sweet  oily 

tnste ;  in  ointmenta,  plasters,  for  culinary  purposes,  and 
perfumery. 

OleoBi  amygdalte  dulois.      From  kernels  of  fhilt  of  A.  communis  by  expression,  sp.  gr. 

.917.  Solid  at  —12° ;  light  yellow ;  very  bland ;  in  oint- 
ments and  perfumery.  Hager  states  that  true  oil  of  almonds 
when  shaken  in  a  test-tube  with  25  per  cent,  of  nitric  acid 
forms  a  white  emulsion-like  mass,  which  remains  white  or 
faintly  colored  with  yellow  even  when  heated ;  while  oil  of 
peach  kernels  or  apricots  becomes  yellowish  at  once,  and 
depens  to  a  reddish  yellow  in  hnlf  an  hour. 

Oleum  sesami  (benne  oil).     From  the  seeds  of  Sesamum  indicum  and  orientals. 

Oleum  araehidis  (ground-  From  the  kernels  of  fruit  of  Arachis  hypogsea  by  expression, 
not  oil).  sp.  gr.  .918. 

Gleam  lini  (flaxseed  oil).     From  the  seed  of  Linom  usitatissimam,  sp.  gr.  .9847  ;  its 

soaps  are  yery  soft ;  in  liniments ;  rarely  internally ;  much 
used  in  the  arts. 

OUmn  hehm  (behen  oil).      From  the  fruit  of  Moringa  aptera ;  in  ointments  and  pomades. 
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Yeoetabli  Oils.     (Continued,)  ^ 

Oleum  hertholetice  (Braill    From  kernels  of  fruit  of  B.  ezcelsa,  sp.  gr.  .917. 

nut  oil). 
Oleum  theobromsB  (butter    From  roasted  seeds  of  Theobroma  cacao,  sp.  gr.  .892.     Solid 
of  cocoa,  oil  of  choco-        at  80°.     For  oiutments,  suppositories,  and  soaps, 
late  nuts). 
0/ft<i7i/a^i( Beech  oil).         From  the  fruit  of  Fagus  syWatioa;  very  bland  soap,  soft; 

in  Germany  as  a  substitute  for  olive  oil. 
Oleum  lauri  (bayberry       Expressed  from  the  fruit  of  Laurus  nobilis ;  green  ;  bnty> 
oil).  raceous,  granular    Tory  fragrant ;  taste  bitter,  aromatic ; 

in  ointment. 
Oleum  eocoit    (cocoa-nut    From  the  kernel  of  the  Cocos  nuoifera;   white;    of  sweet 

oil).  taste ;  yields  an  excellent  soap. 

Oleum  gossypii  (cotton        From  the  seeds  of  Gossypium  herbaoeum ;  refined,  sp.  gr. 

seed  oil).  .921. 

Oleum  macidis  (solid).        From  the  arillus  of  the  fruit  of  Myristica  fragrans ;  reaem- 

Oil  of  mnce.  bles  the  next. 

Oleum  myrieticce.  Expressed  from  the  nutmeg  of  Myristica  fragrans ;  reddish ; 

aromatic  odor  and  taste ;  in  ointment  and  perfumery. 

Oleum  palmcR   (solid).         Obtained  from  the  fruit  of  Eltiis  guiniensis;  orange-yellow; 

Palm  oil.  consistence  of  butter;  agreeable  odor;  turns  easily  rancid. 

Oleum  papaveris   (poppy      From  the  seeds  of  Papaver  somniferum,  sp.  gr.  .9243 ;  light 

oil).  yellow;  nenrly  inodorous;  is  a  drying  oil  used  for  culinary 

purposes,  and  as  adulteration  for  olive  oil. 
Oleum  ricini  (castor  oil).     From  seeds  of  Ricinus  communis,  sp.  gr.  .9612 ;  nearly  color- 
less or  yellowish ;  used  as  purgative. 
Oleum  tiglii  (croton  oil).       From  the  seeds  of  Croton  tiglium,  sp.  gr.  .947  to  .953  ;  light 

to  dark  yellow ;  readily  soluble  in  alcohol ;  very  acrid  and 
drastic  ;   blisters  the  skin. 
Cera  Japoniea  (Japan        Said  to  be  obtained  from  the  fruit  and  leaves  of  Rhus  succe- 
wax)  danea ;  white ;  hard ;  fracture  oonchoidal. 


2.  Animal  Oils. 


Adeps  (lard).  Prepared  fat  of  Sus  scrofa,  the  hog. 

Butyrum  (butter).  From  cream  by  mechanical  agitation. 

Sevum  (mutton  suet).  The  prepared  suet  or  fat,  from  Ovis  aries. 

Oleum  adipie  (lard  oil).  The  olein  separated  from  lard  by  expression,  sp.  gr.  .9003. 

Oleum    bubulum    (neat's  From  the  bones  of  Bos  domesticus,  the  ox. 

foot  oil). 

Oleum  ceiacei  (spermaceti  From  the  cavity  in  the  upper  jaw  of  Physeter  maorocepbalus. 

oil). 

OleumHalicorce   (dugong  From  the  Halicora  dugong  and  Australis ;  recommended  as 

oil).  a  substitute  for  cod-liver  oil. 

Oleum   morrhusB    (cod-  From  the  livers  of  Gadus  morrhua,  sp.  gr.  .9230  to  .9315. 

liTor  oil). 


3.  Allied  Bodies  mot  Containino  Gltcbrih. 

Cera  flava  (beeswax).  The  substance  used  by  the  bees  for  constructing  their  cells ; 

used  in  ointments,  cerates,  planters,  and  in  the  arts. 

Cera  alba  (white  wax).         Beeswax  bleached  by  the  sunlight ;  used  like  the  former. 

Cera  Chinenns  (Chinese  According  to  St.  Julien,  prepared  by  Coccus  ceriferus,  like 
wax).  beeswax  ;  used  in  the  arts. 

Cera  Myricss.  Obtained  by  decocting  the  fruit  in  boiling  water,  and  remov- 

ing the  wax  when  it  has  cooled. 

Cetaceum  (spermaceti).        In  the  head  of  Physeter  macrocephalus ;  in  ointments  and 

the  arts. 

REMARKS  ON  THE  FIXED  OILS. 

Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  desti- 
tute of  active  properties;  of  these  oleum  sesamiy  oleum  papaveris^  oleum 
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arachidis^  oleum  cacao^  oleum  olivce,  oleum  amygdaloe^  may  be  substi- 
tuUnl  for  each  other,  and  are  adapted  too  for  internal  use. 

O'ive  oil^  of  the  finest  quality  met  with  in  commerce,  virgin  oil, 
salad  oil,  has  a  pale  yellow  or  greenieh-yellow  color,  and  a  very 
faint  and  agreeable  odor;  its  taste  is  bland  and  pleasant,  though 
sometimes  a  little  acrid;  its  specific  gravitv,  at  77°  F.,  is  stated  at 
.9109,  .9176  at  59°  P.  It  is  soluble  in  one  and  a  half  times  its 
weight  of  ether,  but  almost  insoluble  in  alcohol;  it  generally  con- 
tains a  solid  deposit  of  stearin  and  palmitin  in  cold  weather,  which 
is  reaidily  fused  by  a  slight  elevation  of  temperature.  The  best 
generally  comes  in  bottles  M'hich  hold  from  fSxij  to  fgxxiv,  or  in 
SQiall  flasks  covered  bv  wicker  work,  which,  after  they  are  emptied, 
come  in  play  for  small  chemical  operations.  The  common  impure 
oil  is  generally  rancid,  acrid,  and  disagreeable,  and  often  abounds 
in  green  coloring  matter;  it  is  obtained  by  expressing  at  an  elevated 
temperature  or  by  boiling  the  expressed  residue  with  water  and 
skimming  oft'  the  oil. 

The  detection  of  adulterations  in  olive  oil  is  a  matter  of  no  great 
diflBculty  to  the  connoisseur,  as  any  admixture  of  inferior  oils  affects 
the  taste  perceptibly.  The  following  are,  however,  more  generally 
applicable. 

rure  olive  oil,  when  shaken  in  a  vial  half  filled,-give3  a  bead 
which  rapidly  disappears,  but  if  adulterated  the  bubbles  continue 
longer  before  they  burst.  Pure  olive  oil  completely  solidifies  if 
immersed  in  ice,  but  if  one-third  of  l>oppy  oil  is  present  it  does  not 
freeze  at  all  at  the  temperature  of  ice.  When  carefully  mixed  with 
one-twelfth  part  of  its  volume  of  a  solution  of  four  ounces  of  mer- 
cury, in  eight  fluidounces  and  six  drachms  of  nitric  acid,  sp.  gr. 
1.5,  it  becomes  a  firm  fat  in  three  or  four  hours,  without  any  separa- 
tion of  liquid  oil.  The  other  edible  oils  do  not  solidity  with  acid 
nitrate  of  mercury,  and  the  hardness  of  this  mass  is  dependent  on 
the  purity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but 
if  olive  oil  is  mixed  with  them  it  fioats  on  the  surface  of  the  co- 
agulam  and  may  be  decanted.  And  when  heated  this  coagulum 
exhales  the  well-known  odor  of  rancid  fats.  A  few  drops  of  it 
treated  with  a  little  nitric  acid  containing  some  nitrous  acid  readily 
solidifies,  the  oleic  acid  being  converted  into  the  solid  isomeric 
elaic  acid;  if  adulterated  by  a  drying  oil,  it  remains  soft  or  solidifies 
much  slower. 

Pelouze  has  investigated  the  subject  of  the  acidification  of  fixed 
oils,  and  confirms  the  fact  already  known,  that  foreign  substances 
with  which  fatty  bodies  are  contaminated  exert  an  action  ujx>n 
them  similar  to  that  which  a  fertnent  exerts  upon  saccharine  fluids, 
setting  free  fatty  acids.  He  has  also  found  that  when  oleaginous 
seeds  are  crushed  so  as  to  break  up  their  cells  and  bring  their  con- 
tents into  close  contact,  the  neutral  fatty  bodies  contained  in  them 
are  spontaneously  converted  into  fatty  acids  and  glycerin.  This 
phenomenon  is  analogous  to  what  takes  place  in  the  grape,  the 
apple,  and  other  fruits,  the  sugar  contained  in  which  is  converted 
into  alcohol  and  carbonic  acid  as  soon  as  the  cells  which  separate  it 
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from  the  ferment  are  destroyed.  When  extracted  immediately, 
these  oils  are  perfectly  free  from  any  traces  of  acid.  The  difference 
in  quality  between  good  and  bad  olive  oil  is  thus  explained,  the 
former  being  extracted  before  the  lapse  of  time  has  allowed  of  this 
peculiar  fermentative  action.  Dr.  R.  C.  Langlies  adds  to  3  parts  of 
the  oil  to  be  tested,  in  a  small  flask,  I  part  of  nitric  acid  (prepared 
by  mixing  3  parts  acid,  sp.  gr.  1.33,  and  1  part  water),  and  heats 
in  a  water-bath ;  if  the  oil  assumes  a  lighter  color  it  is  pure,  if  it 
becomes  red  the  presence  of  oil  from  seeds  may  be  consiaered  cer- 
tain. 

Almond  oil  is  procured  from  the  kernels  by  expression,  the  best 
in  our  wholesale  market  being  imiX)rted  in  jugs  from  England. 
Some  few  pharmacists  in  the  United  States  have  presses,  with 
which  they  prepare  this  elegant  product  in  great  purity  and  per- 
fection. It  has  about  the  specific  gravity  of  olive  oil,  and  is  with- 
out its  green  tinge  of  color,  so  that  it  generally  makes  a  whiter 
ointment.  Almond  oil  is  soluble  in  25  parts  of  cold  and  6  parts  of 
boiling  alcohol.  In  selling  and  prescribing  it,  care  should  be  taken 
that  it  be  not  confounded  with  the  essential  oil  of  bitter  almond. 
The  name  has  been  changed  in  the  late  edition  of  the  Pharmacopeia 
to  Oleum  AmygdalcB  Dulcis, 

It  is  well  known  that  some  wholesale  drug  houses  fraudulently 
substitute  for  this  valuable  oil,  oil  of  poppy  seed,  which  has  little 
over  half  its  money  value;  the  fraud  may  be  detected  by  mixing 
upon  a  glass  or  porcelain  slab  a  few  drops  of  the  suspected  oil  with 
about  an  equal  number  of  drops  of  nitric  acid;  the  oil  of  poppies, 
being  a  drying  oil,  retains  its  fluidity,  while  the  almond  oil  soon 
becomes  hard. 

Oil  of  Benne  Seed, — Sesamum  orientale  has  been  produced  in  this 
country,  and  is  recommended  as  a  desirable  production  to  add  to 
our  agricultural  resources.  The  plant  grows  well,  particularly  in 
the  South,  and  has  been  estimated  to  yield  ten  bushels  of  the  seed 
to  the  acre;  the  yield  of  oil  approaches  two  and  a  half  gallons  to 
the  bushel.  The  seeds  should  be  planted  as  soon  as  the  frost  is  out 
of  the  ground  in  drills  three  feet  apart,  and  six  inches  distance 
along  the  drills. 

Poppy  seed  oil  is  imported  in  casks  in  considerable  quantity  from 
Germany,  where  it  is  frequently  employed  as  a  substitute  for  sweet 
oil  for  table  use,  and  by  some  practitioners  is  preferred  to  oil  of  al- 
monds. In  this  country  it  is  made  use  of  for  the  same  purposes, 
and  is  besides  often  fraudulently  substituted  for  or  mixed  with 
olive  and  almond  oil,  which  see. 

Oil  of  Groundnuts. — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  by  expressing  groundnuts  between  hot 
plates  in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use, 
SB  far  as  I  can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is 
remarkably  free  from  unpleasant  properties,  and  if  thrown  into 
commerce  under  its  own  proper  name,  would  no  doubt  answer  many 
parposes  in  the  arts,  in  medicine,  and  in  domestic  economy.  Oil 
<|f  groundnuts  has  been  employed  in  place  of  neat's-foot  oil  for 
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citrine  ointment,  which,  however,  is  apt  to  be  too  soft  when  thus 
prepared. 

Oleum  TheobroTfUB. — Cacao  butter,  the  solid  oil  of  chocolate  nuts, 
softens,  without  quite  fusing,  at  the  temperature  of  the  body;  its 
odor  and  taste  are  peculiarly  agreeable,  and  besides  its  application 
to  chapped  lips,  its  extensive  use  in  suppositories,  and  its  occasional 
employment  as  a  coating  to  pills,  it  has  been  given  internally  as  a 
substitute  for  cod-liver  oil  and  other  fats;  it  is  liable  to  adultera- 
tion with  solid  animal  fats,  and  I  have  met  with  specimens  contain- 
ing wax  in  considerable  proportion.  (A  full  account  is  given  in  the 
Proc.  Amer.  Pharm.  Assoc.  ^  xv.  347.) 

Oleum  adipiSy  oleum  liniy  oleum  bubulum^  oleum  bertholeticBy  oleum 
myristicce  expressurrij  oleum  macidiSy  oleum  cocois^  oleum  palmce^  oleum 
cttaceiy  and  oleum  gossipiiy  are  seldom  used  for  any  internal  form 
of  administration,  but  in  common  with  olive  and  almond  oil  have 
their  special  adaptations  and  uses  in  the  arts,  and  for  topical  appli- 
cations in  medicine. 

Lard  oil^  which  is  a  tolerably  pure  form  of  olein  when  freshly 
and  skilfully  prepared,  is,  however,  seldom  met  with  in  commerce 
free  from  a  disagreeable  rancid  odor;  on  this  account  it  is  rarely 
employed  in  medicine.  It  is  said  to  be  largely  exported  for  fraudu- 
lent admixture  with  olive  oil. 

Linseed  or  flaxseed  oil  is  chiefly  used  to  mix  with  the  carbonates 
of  lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white 
lead  and  zinc  white;  it  is  sometimes  superseded  for  this  use  bv  a 
variety  of  inferior  oils,  which  |)Osse86  similar  drying  or  oxidizmg 
properties.  Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of 
lead  is  mixed  with  it  in  boiling,  is  remarkable  for  the  rapidity 
with  which  it  dries  into  a  hard  varnish-like  material.  This  oil  is 
sometimes  used  as  a  "healing"  cathartic  in  doses  of  one  or  two 
ounces,  for  which  purpose  the  cold  expressed  oil  is  preferable.  In 
this  dose  it  is  highly  recommended  for  piles,  and  for  burns  a  lini- 
ment, made  with  liq.  calcis,  is  used  with  admirable  eftect,  and 
known  in  Scotland  as  carron  oil  from  its  frequent  use  at  the  Carron 
Iron  Works. 

NeafS'foot  oil^  as  usually  met  with,  is  so  offensive  that  it  has  been 
omitted  from  the  one  oflScinal  preparation  in  which  it  was  for- 
merly directed — unguentum  hydrargyri  nitratis.  It  may  be  made 
Eure  and  good  enough  for  internal  use,  and  in  England  it  is  said  to 
e  emploved  for  frying  fritters;  it  does  not  thicken  by  age. 

Oil  of  brazil-nuts  (oleum  bertholetiie),  when  properly  made,  is  of  a 
bright  amber  color,  has  the  peculiar  smell  and  taste  of  the  nut,  and 
congeals  at  24®  F.  Dr.  Donnelly,  of  Philadelphia,  has  used  it  as  a 
substitute  for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be 
well  adapted  for  such  purposes,  one  gallon  of  oil  requiring  six 
pounds  of  litharge  to  saponify,  and  yielding  a  good  plaster  of  a 
rich  cream  color,  and  12  oz.  of  a  superior  glycerin. 

Expressed  oil  of  nutmegs^  as  it  occurs  in  commerce,  is  of  the  con- 
sistence of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a 
strong  odor  of  nutmegs;  it  is  prepared  in  the  East  India  Islands  by 
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exposing  the  bruised  nutmegs  contained  in  a  bag  to  the  vapors  of 
boiling  water  and  subjecting  them  to  pressure  between  heated  plates. 
It  is  entirely  soluble  in  boiling  ether;  leaves  nearly  one-half  behind 
on  being  treated  with  cold  ether;  the  residue  is  white, pulverulent, 
inodorous.  It  is  chiefly  used  for  external  applications  where  a  mild 
stimulant  is  required. 

Expressed  oil  of  mace  is  now  very  seldom  met  with  in  commerce; 
it  is  prepared  in  a  manner  similar  to  the  above,  has  the  consist- 
ency of  butter,  a  reddish  color,  and  an  agreeable  strong  odor  and 
taste  of  mace. 

Cocoa-nut  oil  is  obtained  by  expression  from  the  kernel  of  the 
cocoa-nut;  it  is  of  the  consistence  of  suet  between  40°  and  50°, 
and  semifluid  between  75°  and  85°;  it  is  liable  to  have  a  peculiar 
odor  owing  to  the  presence  of  caprylic  and  capronic  acids  in  small 
quantities,  of  which  the  greater  part  may  be  removed  by  digestinir 
the  oil  for  several  houi-s  with  coarsely-powdered  charcoal,  and  fil- 
tering through  paper  in  a  warm  place.  It  has  been  propiosed  as 
a  substitute  for  lard,  especially  in  ointments  which  contain  much 
vegetable  matter,  or  aqueous  mixtures,  of  which  it  is  able  by  tri- 
turation to  take  up  one-third  more  tlian  lard.  Its  keeping  well 
without  getting  rancid  admirably  adapts  it  for  such  purposes,  and 
also  for  hair  oil;  it  is  readily  absorbed  by  the  skin,  and,  therefore, 
is  not  so  apt  to  stain  the  garments  and  bedclothes.  Burnett's 
cocoaine  is  undei-stood  to  be  chiefly  composed  of  this  oil. 

Palm  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  which 
it  imparts  its  peculiar  odor  and  yellow  color;  of  these,  however,  it 
is  deprived  by  exposure  to  air  and  light.  It  is  a  very  extensive 
article  of  commerce  in  England,  entering  into  many  of  the  cheaper 
varieties  of  soap,  and  in  pharmacy  being  used  in  the  manufacture 
of  plasters,  certain  pomades  and  ointments,  and  in  the  manufac- 
ture of  glycerin  by  distillation.  It  is  a  soft  solid,  melts  at  117J° 
F.,  sp.  gr.  .968. 

Spermaceti  oil  is  the  clearest  and  thinnest  of  the  whale  oils;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  which  pur* 
pose  it  is  in  great  demand;  it  is  also  a  fine  oil  for  burning,  but 
is  rarely  used  in  medicine  or  pharmacy,  except  by  those  few  prac- 
titionei's  wlio  believe  it  a  good  substitute  for  cod-liver  oil. 

Cotton-seed  oil  is  obtained  by  expression  as  a  very  dark,  almost 
black,  tenacious  oil,  which,  until  the  introduction  of  certain  jiro- 
cesses  for  its  purification  and  bleaching,  was  deemed  of  no  com- 
mercial value;  it  has  since  become  a  very  large  article  of  commerce, 
and  is  used  in  the  arts  for  many  of  the  purposes  to  which  the 
bland  fixed  oils  are  applicable,  and  also  for  the  adulteration  of 
olive  oil  and  the  other  more  expensive  oils.  It  has  been  used 
successfullv  in  several  officinal  ointments.  (See  Am.  Joum,  Pharm.^ 
1861,  p.  208.) 

Oleum  ricini^  oleum  tiglii^  oleum  morrhuoe^  and  deum  halicorce  are 
medicinal,  and  used  as  internal  remedies. 

Castor  oil  is  a  viscid,  transparent,  light  yellow-colored  oil,  specific 
gravity  .9575,  at  77°.     Its  taste  and  smell,  when  of  a  fine  quality, 
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are  very  slight,  though  its  extreme  viscidity  renders  it  disagreeable. 
It  is  peculiar  in  being  niiscible  with  absolute  alcohol  in  all  propor- 
tions, and  in  rendering  other  oils,  mixed  with  it  in  certain  projjor- 
tions,  also  soluble;  it  also  dissolves  some  alcohol,  but  this  property 
diminishes  with  the  strength  of  the  alcohol.  The  principal  kinds 
found  in  the  commerce  of  the  United  States  are,  the  American  oil, 
which  is  produced  principally  in  the  Western  States  and  comes 
in  casks;  a  variety  said  to  be  expressed  principally  in  Kew  York 
from  seeds  imported  from  the  East  Indies;  and  the  East  India  oil, 
which  is  imported  in  tin  cans  from  Bombay  and  Calcutta.  The 
latter  article  is,  I  think,  generally  the  best,  cither  from  the  agita- 
tion to  which  it  is  subjected  in  the  hold  of  the  vessel  during  a  long 
voyage,  a. great  part  of  the  time  in  the  tropics,  producing  a  separa- 
tion of  its  albuminous  ingredient,  and  thus  clarifying  it,  or  from 
some  j)eculiarity  in  its  preparation.  A  can  of  this  oil  is  often  found 
cloudy  near  the  bottom,  while  the  ujijicr  portion  may  sometimes 
be  racked  off  ren?arkably  clear  and  free  from  odor  and  taste. 

The  English  castor  oil,  so  nuuh  esteemed  here,  has  been  selected 
from  the  best  East  India  oil  and  submitted  to  filtration,  and  after- 
wards bleached  by  exjiosure  to  the  sun.  The  blue  tingeof  color  of 
bottles  in  which  it  is  sold,  by  neutralizing  the  yellow  rays  reflected 
from  the  oil,  give  it  the  appeanince  of  great  freedom  from  color. 
{See  Pharmaceutical  Notes  of  Travel,  by  the  author.  Am.  Journ. 
Phann.^  vol.  xxx.  p.  114.) 

The  Palma  Christie  which  produces  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate 
from  the  seed.  It  grows  to  the  height  of  from  six  to  ten  feet,  and 
is  one  of  the  most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of 
these  and  the  oil  depends  u{K)n  an  acrid  principle,  said  to  be  resi- 
iioid,  which  is  invariably  present  in  it,  and  is  modified  by  the 
bland  demulcent  properties  of  the  oil,  rendering  it  one  of  the  most 
useful  of  cathartics. 

The  leaves  of  Palma  Ckristi  have  come  into  use  within  a  few 
years  as  an  application  to  the  mammae,  with  a  view  to  promote  the 
flow  of  milk;  an  extract  prepared  from  them  is  spread  upon  cotton 
cloth  and  applied  to  the  mammae;  an  infusion  is  recommended  for 
the  same  purpose,  to  be  taken  internally. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of 
a)>plications  for  the  hair,  it  being  now  generally  preferred  to  bear's 
oil,  which  was  formerly  much  in  vogue  for  this  pur}K>8e.  For 
ereasine  the  hair,  it  should  have  a  small  admixture  of  alcohol  to 
diminish  its  viscid  properties,  while  for  hair  restoratives,  such  as 
are  called  katharion,  tricopherous,  etc.,  the  alcohol  is  in  larger  pro- 
portion, the  oil  being  added  to  diminish  the  drying  and  crisping 
properties  of  the  spirits  used.  Recij^es  for  preparations  of  this 
composition  are  given  in  the  chapter  on  Perfumery  and  Toilet  Pre- 
parations. 

Croton  oil^  like  the  foregoing,  is  the  product  of  the  seeds  of  one 
of  the  family  Euphorbiaceae.     It  is  imported  in  bottles  holding 
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about  twenty  ounces.  Its  powerful  irritant  and  drastic  cathartic 
properties,  in  doses  of  from  one  to  two  drops,  are  well  known.  In 
applying  it  as  a  local  irritant  for  producing  a  pustular  eruption,  it 
is  usually  diluted  with  twice  the  quantity  of  olive  oil;  it  should 
then  be  carefully  and  conspicuously  marked /or  external  use. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong 
alcohol,  but  in  two  or  three  days  nearly  all  the  oil  separates.  One 
of  the  most  ready  ways  of  testing  its  quality  is  to  try  its  effect 
upon  the  skin;  if  pure,  the  speedy  appearance  of  the  eruption  may 
be  anticipated.    (See  Amer.  Joum.  Pharm,^  1860,  p.  306.) 

Dr.  Isaac  Hays,  of  Philadelphia,  has  often  succeeded  in  pro- 
ducing the  pustular  eruption  by  mixing  an  equal  bulk  of  oil  of 
spearmint  with  croton  oil  when  the  pure  oil  failed  to  produce  the 
desired  effect. 

Cod-liver  oil^  as  supplied  to  the  American  market,  is  largely  pre- 
pared upon  our  New  England  coast,  and  that  of  Newfoundland,  in 
connection  with  the  cod  fisheries.  Three  different  commercial 
varieties  are  produced,  which  vary  in  quality  according  to  the  skill 
and  care  expended  in  their  preparation.  Pale  cod-liver  oil  is  pre- 
pared in  New  England  by  cutting  up  the  fresh  livers  and  throwing 
them  into  water  in  a  large  tank  arranged  for  the  application  oi 
heat.  A  fire  being  kindled,  the  oil  rises  to  the  surface  and  is 
skimmed  off;  by  standing,  even  after  being  barrelled,  a  deposit  sepa- 
rates which  allows  of  the  clear  oil  being  racked  off.  It  is  abun- 
dant in  our  markets  within  a  few  years,  being  used  exclusively  in 
medicine,  and  commanding  a  price,  by  the  gallon,  of  from  $2  to  $3. 

The  other  most  common  variety  is  the  dark-brown  oil.  The  livers, 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to 
become  decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the 
corrupting  mass.  The  dark-brown  oil  is  rancid,  having  a  disagree- 
able empyreumatic  odor,  and  a  taste  which  is  bitter,  besides  being 
acrid,  as  in  the  other  case.  It  is  used  extensively  by  curriers.  Its 
price  is  usually  about  $1  per  gallon. 

The  pale-brown  cod-liver  on  is  intermediate  in  its  properties  be- 
tween the  foregoing;  it  is  by  some  preferred  to  either,  and  by  several 
customers  with  whom  I  have  met  is  said  to  disagree  less  with  the 
stomach.  This  variety  is  not  so  common  in  commerce.  Many 
dealers  do  not  procure  it  at  all.  I  have  obtained  it  by  the  gallon 
at  from  $1  25  to  $1  75  per  gallon.  There  are  all  grades  of  quality 
between  the  finest  and  commonest  oils. 

The  large  admixture  of  other  fish  than  the  cod  in  the  produce  of 
the  New  England  fisheries,  and  the  consequent  admixture  of  the 
livers,  has  induced  a  very  general  opinion  that  the  Newfoundland 
oil,  as  representing  the  oil  of  the  livers  of  the  cod  exclusively,  is  to 
be  preferred.  This  is  the  kind  of  oil  sold  chiefly  in  England,  and 
upon  which  the  reputation  of  the  oil  was  mainly  founded  in  the 
first  instance.  Excellent  cod-liver  oil  is  made  in  London  from  the 
livers  of  the  fresh  fish  brought  to  that  market.  The  firm  of  Allen 
and  Hanburys  supply  their  extensive  demand  from  this  source. 
The  livers  are  placed  in  a  large   iron  pan  over  a  coal  fire,  and 
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heated  to  about  180°  F.,  stirring  constantly  until  they  break  down 
into  a  uniform  pulpy  liquid  mass;  this  is  immediately  transferred 
to  calico  bags,  whence  the  oil  drains  out.  After  filtration,  while 
still  warm,  the  oil  is  ready  for  use.  In  this  state  the  oil  separates, 
at  the  temperature  of  60°  F.,  a  considerable  deposit,  which  it  is 
the  practice  of  some  to  remove  by  filtration,  while  others  allow  it 
to  remain  as  probably  quite  as  efficient  as  the  more  fluid  part. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of 
Dr.  De  Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  ex- 
ception of  a  peculiar  organic  substance  of  biliary  origin  called  by 
him  gaduin^  and  also  some  of  the  constituents  of  bile,  with  traces 
of  iodine,  bromine,  etc. 

More  recently.  Dr.  F.  L.  Winckler  has  investigated  its  chemical 
nature,  and  regards  this  oil  as  an  organic  whole  of  a  peculiar  che- 
mical composition,  diftering  from  that  of  all  other  fatty  oils  hither- 
to employed  as  medicines.  According  to  this  eminent  chemist, 
some  glycerin  is  replaced  by  oxide  of  the  organic  radical  propyle 
(C.II),  a  compound  of  which  exists  also  in  ergot  and  in  the  liq^uor 
of  pickled  herring.  From  this  Dr.  Winckler  infers  that  cod-liver 
oil  cannot  be  replaced  by  any  other  officinal  oil.  Propylamine 
(CjH,NH,),  a  product  of  the  reaction  of  ammonia  on  cod-liver  oil, 
is  also  found  by  Winckler  in  normal  urine  and  sweat;  and,  view- 
ing its  formation  as  probable  by  the  reaction  in  the  system  by 
which  cod-liver  oil  is  assimilated  and  burnt  up  in  the  lungs,  he 
founds  upon  this  his  theory  of  the  utility  of  cod-liver  oil  in  medi- 
cine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per 
cent.,  and  is  too  insignificant  to  be  of  great  medicinal  activity ; 
sometimes  other  oils  have  been  substituted  for  it  by  dissolving 
iodine  in  them.  True  liver  oils  all  give  Pettenkofer's  reaction ;  a 
drop  of  sulphuric  acid  produces  a  violet  color  with  the  biliary  con- 
stituents contained  in  the  oil. 

Dugong  Oil. — ^This  oil  is  obtained  from  two  herbivorous  cetaceous 
animals,  the  family  Manitidfe,  the  one,  llalicore  Dugong,  an  in- 
habitant of  the  Indian  Seas,  the  other,  llalicore  Australis,  occur- 
ring off  the  northwest  coast  of  Australia.  Specimens  of  this  oil 
from  Ceylon  are  solid,  while  from  Austnilia  more  fluid,  though 
with  a  deposit  of  stearin.  Both  have  a  tallow-like  taste  and  no 
fishy  smell,  and  have  been  used  as  substitutes  for  cod-liver  oil.  I 
am  not  aware  that  any  sjjecimens  have  reached  the  United  States 
as  yet. 

In  addition  to  the  foregoing,  no  less  than  thirty-seven  fixed  oils 
and  fats  are  found  in  the  shops  of  the  various  nations  of  Europe, 
many  of  which  were  formerly  officinal.  Some  of  these  are  now 
called  for  by  the  more  ignorant  classes  under  the  impression  that 
special  virtues  attach  to  the  fats  of  difierent  animals  and  fishes. 
&oose  grease  is  much  esteemed  as  an  application  to  chapped  hands, 
and  to  be  applied  by  inunction  for  rheumatic  and  other  pains ;  it  is 
preserved  in  many  families  for  this  use.  Bear's  oil  has  a  great  repu- 
tation for  the  hair,  and  is  undoubtedly  a  good  application  and  less 
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liable  to  become  rancid  than  some  other  oils.  It  is  met  with  in 
considerable  quantities  in  the  western  cities,  but  it  is  needless  to 
remark  that  very  few  of  the  hair  preparations  labelled  bear's  oil 
are  even  contaminated  with  this  ingredient.  Catfish  oil,  sturaeon's 
oil^  porpoise  oil,  and  rabbit  fat  are  all  occasionally  in  demand,  but 
seldom  kept  by  the  druggist  or  pharmacist;  it  is  within  there- 
collection  of  the  writer  that  cod-liver  was  equally  a  rara  avis. 


CHAPTER  VI. 

ON  VOLATILE  OILS,  CAMPHORS,  AND  RESINS. 

Volatile  or  Essential  Oils. 

This  important  and  interesting  class  of  proximate  principles  con- 
tains an  immense  number  of  individuals  which  are  distinguished 
from  each  other  more  l^  striking  sensible  and  physical  than  by 
chemical  peculiarities.  By  far  the  largest  number  are  derived  from 
plants^  in  which  they  exist  ready  formed,  although  some  are  the 
pnxluots  of  a  spontaneous  fermentative  action  set  up  among  prin- 
ciples contained  in  the  plants  in  the  presence  of  water.  Volatile 
oily  products  of  the  destructive  distillation  of  organic  substances, 
the  rational  ci>mix)sition  of  which  is  not  known,  are  likewise  con- 
veniently classeil  with  volatile  oils.  Those  which  may  be  desig- 
nateit  as  dotinite  chemical  compounds,  such  as  creasote,  may  be 
more  appropriately  treated  of  under  the  head  of  the  several  sources 
from  wliioh  derived.  Natural  volatile  oils  are  mostly  prepared  by 
mixing  plants  or  jMirts  of  plants  containing  them,  with  water,  and, 
ndWr  maceration  for  a  certain  length  of  time,  subjecting  the  mix- 
ture to  distillation.  The  distillate  is  usually  milky,  and  on  stand- 
iiur  <»eparate^  nuvst  of  the  oil  rising  to  the  top,  or,  in  a  few  instances, 
mWiding>  while  the  water  continues  charged  to  saturation  with 
ttM^oiL  "Although  the  boiling  point  of  these  oils  is  much  above 
tkAt  of  water,  most  of  them  are  readily  volatilized  in  contact  with 
at^m  at  i\2?y  and  are  hence  conveniently  prepared  by  distillation 

Th^  unpUnisant  oilor  at  first  perceived  in  the  distillate  was  for- 
nwr^  belioveii  to  be  empyreumatic,  but  is  now  said  to  be  due  to 
|iitlh>ii»  of  tin  dissolved  from  the  neck  of  the  still  or  the  condensing 
inMia%MHl  to  disappear  with  the  subsequent  oxidation  of  this  metal, 
Mi  tl»  ^i^ration  as  a  flocculent  precipitate;  this  is  often  mistaken 
IkTM  idgwric  vegetation. 

S^MH^  highly  ixloriferous  plants,  which  yield  by  this  process  sparse 
mI  iMMill^tkctory  results,  are  found  to  impart  their  volatile  oils 
•^  ^  r  kjr  dig««ti6u  with  fixed  fatty  bodies,  which,  when  treated 
ill^^  alcohol,  yield  the  volatile  oils  to  that  solvent,  forming 
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essences;  numerous  oils  or  eBsences  used  in  perfumery  are  prepared 
in  this  way.  Others  are  prepared  by  direct  expression  from  the 
structures  containing  them,  as  the  oils  obtained  from  the  rind  of 
the  lemon  and  bergamot  fruits;  while  others  are  obtained,  with 
associated  resins  and  camphors,  by  the  use  of  ether ;  in  the  Fhar- 
macopceia  several  of  these  are  grouped  under  the  head  Oleoresina. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited 
extent;  and  dissolve  a  pmall  proportion  of  water,  which  separates 
at  low  temperatures.  They  are  mostly  soluble  to  an  unlimited  ex- 
tent in  anhydrous  alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination, 
diffusion,  and  oxidation,  in  very  minute  quantities,  of  their  vola- 
tile oils.  Every  one  must  have  noticed  that  in  the  moist  morning 
and  evening  atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a 
phenomenon  which  is  partly  due  to  the  power  of  vapor  of  water  to 
aid  in  the  diffusion  of  the  volatilized  oils,  and  probably  partly  to 
an  increased  tendency  to  oxidization  in  contact  with  aqueous 
vapor.  According  to  Liebig,  the  perfume  of  essential  oils  is  strong 
in  proportion  to  their  tendency  to  oxidize  in  the  air,  though  their 
degree  of  volatility  has  also  an  important  bearing  on  this  prop)erty. 
Their  odor  is  generally  strong  in  proportion  to  the  oxygen  in  their 
composition.  Certain  oils  containing  no  oxygen  may  be  temporarily 
deprived  of  their  characteristic  odors  by  distillation  from  freshly- 
burnt  lime  in  an  apparatus  exhausted  of  air  or  filled  with  carbonic 
acid  gas.  The  odor  of  essential  oils  is  apt  to  be  less  delicate  or 
grateful  after  they  have  been  isolated  than  when  spontaneously 
exhaled  by  the  plant,  and  by  time  and  exposure  many  of  them  not 
only  lose  their  delicacy  of  flavor,  but  become  less  limpid,  assuming 
a  darker  color  and  more  resinoid  consistence.  In  the  process  of 
drying  certain  plants  at  a  moderate  heat,  the  oil  seems  to  improve 
in  flavor,  while  very  little  of  it  is  dissipated,  so  that  the  aromatic 
seeds,  as  of  fennel  and  caraway,  the  unexpanded  flowers  of  cloves, 
etc.,  as  found  in  commerce,  yield  full  proportions  of  essential  oils, 
and  of  finer  quality  than  the  imported  oils  obtained  from  them 
when  fresh.  Valerian  is  an  instance  of  the  smell  being  greatly 
increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  judging  of  the  odor  of  a  volatile  oil  the  diffusion  of  a  very 
small  quantity  in  the  air  is  preferable  to  applying  the  nose  directly 
to  the  vial.  Inexperienced  persons  will  sometimes  fail  to  recognize 
the  resemblance  of  the  oil  or  essence  to  the  plant  from  which  de- 
rived from  neglect  of  this;  a  drop  rubbed  upon  the  hand  and 
moistened  by  the  breath  will  generally  develop  the  characteristic 
odor.  Solutions  of  essential  oils  in  alcohol  often  disappoint  the 
expectation  of  amateurs  from  the  predominance  of  the  oaor  of  the 
spirit,  which,  as  the  most  volatile  ingredient,  first  salutes  the  olfac- 
tory nerve ;  and  yet  these  solutions  may  be  suited  to  the  purposes 
in  view,  imparting  a  lasting  perfume  after  the  alcohol  has  evapo- 
rated. It  is  the  custom  of  perfumers  to  dilute  the  alcoholic  solu- 
tions of  essential  oils,  colognes,  toilet  waters,  and  spirits,  with  as 
large  a  proportion  of  water  as  is  compatible  with  the  complete 
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solution  of  the  oil.  {See  chapter  on  Distilled  Products  and  Per- 
fumery.) 

In  medicine^  the  essential  oils,  as  existing  naturally  in  plants  and 
extracted  by  menstrua,  or  as  isolated  for  separate  use,  are  in  tlie 
highest  degree  useful  and  important;  thev  and  their  immediate 
derivatives,  the  camphors  and  resins,  furnish  remedies  of  the  follow- 
ing therapeutic  classes:  stimulants,  arterial  and  nervous — in  the 
latter  class  the  sulphuretted  oils  are  especially  important — rube- 
facients, carminatives,  emmenagogues,  parturients,  diuretics,  anthel- 
mintics, sedatives,  and  a  few  of  them  are  used  with  great  advantage 
as  remedies  in  hemorrhages  and  for  important  alterative  effects  in 
the  secretions.  The  most  familiar  use  made  of  volatile  oils  in  ordi- 
nary prescriptions  is  with  reference  to  their  aromatic  and  corrective 
properties  in  combination  with  other  remedies.  Upon  their  employ- 
ment in  this  connection,  see  chapter  on  the  Art  of  Prescribing. 

Cheviical  History/. — Notwithstanding  the  admitted  crude  and  im- 
I>erfect  preparation  of  the  volatile  oils  of  commerce,  and  the  fact  that 
they  consist  of  different  proximate  principles  varying  in  their  rela- 
tive proportions  to  each  other,  and  therefore  in  the  results  of  their 
analyses;  yet  much  light  has  been  thrown  upon  their  chemical 
history  by  the  labors  of  chemists. 

Volatile  oils  may  be  classed  as,  1.  Carbo-hydrogens  or  camphenes; 
2.  Oxygenated  oils;  3.  Nitrogeuated  oils;  4.  Sulphuretted  oils;  and 
5.  Empyreumatic  oils.  Another  classification,  by  Fourcroy,  is,  1. 
Fugacious  oils,  obtainable  only  by  the 'intermediary"  of  a  fixed 
oil,  such  as  lily,  jasmine,  tuberose,  etc. ;  2.  Light  oils,  those  extracted 
by  expression;  3.  Viscous  oils, such  as  canella, cloves, cardamom,  etc.; 
4.  Concrete  oils,  extracted  by  distillation,  which  solidify  on  cooling 
or  crystallize  by  slow  evaporation;  5.  Cerates,  or  those  extracted  in 
a  concrete  state  by  expression,  as  nutmeg  oil;  6.  Camphorated  oils, 
those  from  which  a  substance  similar  to  camphor  can  be  extracted, 
as  lavender,  rosemary,  etc. 

The  natural  volatile  oils  belonging  to  the  first  class  all  have  the 
composition  C,oH,^,  and  from  nearly  all  of  the  second  class  by  frac- 
tional distillation  a  liquid  of  the  same  composition  may  be  obtained, 
having,  with  few  exceptions,  a  lower  boiling  point  and  being  thin- 
ner and  of  less  specific  gravity  than  that  portion  distilling  at  a 
higher  temperature;  the  former  is  called  eUeopten;  the  latter,  stear- 
opien;  it  usually  contains  oxygen,  and  frequently  has  the  composi- 
tion of  ordinary  camphor,  0,^5,^0,  oxide  of  camphene;  or  its  com- 
position corresponds  with  a  hydrate  of  cainphene,  C,oH,gO  (Borneo 
camphor),  CioHjqOj  (juniper  camphor),  CjoH^jOj  (lemon  camphor). 
A  similar  hydrate  may  be  obtained  from  turpentine  and  most  other 
camphenes  by  treating  them  with  a  mixture  of  nitric  acid  and  al- 
cohol, when  terpin,  C,^,^+6H  0,  crystallizes,  which  in  vacuo  loses 

By  the  action  of  hydrochloric  acid  gas  on  the  camphenes,  a  com- 
bination of  the  two  is  effected,  which  may  be  liquid  or  solid;  if  the 
latter,  it  is  crystalline,  and  from  its  resemblance  to  camphor  has 
been  called  artificial  camphor.     The  behavior  of  a  number  of  the 
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camphenes  towards  polarized  light  has  been  observed;  most  of  them 
deviate  its  plane  to  the  left;  the  carbo-hydrogen  of  oil  of  lemon  is 
an  exception,  turning  the  polarized  light  towards  the  right. 

All  pure  volatile  oils  are  believed  to  be  colorless,  though  a  few 
have  not  as  yet  been  obtained  entirely  destitute  of  color,  while  a 
few  are  so  readily  influenced  by  air  and  light,  as,  after  rectification, 
to  assume  coloration  in  a  short  time  (oil  of  cinnamon  and  cassia). 
There  are  very  few  colored  oils  which  caimot  be  freed  from  color 
by  rectification  or  fractional  distillation;  oleum  matricarise  and 
anthemidis  have  a  blue  color;  oleum  millefolii  an  indigo  blue; 
oleum  absinthii  a  deep-brown  color;  oleum  sem.  nigellse,  which  is 
of  a  brownish  color,  has  the  property  of  fluorescencing  with  a  blue 
color,  which  may  also  be  observed  in  its  alcoholic  and  ethereal 
solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere, 
araume  a  deeper  color,  which  passes  through  yellow,  reddish,  or 
gT^eenish,  to  brown ;  those  to  which  a  color  naturally  belongs  also 
undergo  this  change,  generally  passing  through  green  to  brown. 
This  change,  as  a  general  rule,  takes  place  very  slowly  with  the 
natural  carbo-hydrogens;  oxygenated  oils  change  more  quickly, 
usuallv  in  proportion  to  the  oxygen  they  contain.  With  the  deepen- 
ing of  the  color,  the  fluidity  of  the  volatile  oils  is  lessened  owing 
to  a  resinification  taking  place,  some  gradually  assuming  the  con- 
sistence of  resins;  at  the  same  time  the  odor  is  altered  and  rendered 
more  or  less  unpleasant. 

The  less  stearopten  oils  contain,  the  less  are  they  influenced  by 
change  of  temperature,  while  from  all  a  few  crystals  may  be  ob- 
tain<^  in  the  cold,  u!iless  they  have  been  entirely  deprived  of  the 
water  dissolved  by  them  in  minute  quantities  during  their  prepa- 
ration. As  the  carbo-hydrogens  are  not  solidified  by  a  low  tempe- 
rature, a  change  in  the  amount  of  the  stearopten  must  necessarily 
alter  the  freezing  and  melting  points  of  the  volatile  oils,  the  latter 
of  which  is  always  several  degrees  above  the  former.  G.  H.  Zeller, 
from  his  own  observations  with  oils  prepared  by  himself,  gives  the 
following : — 
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The  boiling  point  is  variable  from  the  same  cause ;  volatile  oils 
commence  to  ooil  at  comparatively  low  temperatures,  when  elaeopten 
with  little  stearopten  distils  over ;  gradually  the  boiling  point 
rises  and  the  distillates  contain  more  of  the  stearopten ;  the  boiling 
point  of  any  pure  compound  of  the  volatile  oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids,  and 
neutral  principles  found  in  plants,  constituting  regular  scries  of 
chemicai  compounds,  though  not  as  yet  discovered  to  extend  to 
26 
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any  great  number  of  them,  are  among  the  most  cnrioos  and  in- 
teresting developments  of  modern  chemistry.  The  following  sylla- 
bus embraces  most  of  these : — 

Ben«yle,  Bz C,^,o^f 

Hydraret  of  Bx,  oil  of  bitter  almond    .  C,H,0 

Oxide  of  Bz,  anhydrous  benzoic  acid  C^HgOf 

"      orysUllized  •*....  C,H,0,+HO 

Cynnamyle,  Ci CgH,0 

Hydraret  of  Ci,  oil  of  cinnamon  ....  CgH^O 

Oxide  of  Ci,  cinnamio  acid CgH,0, 

Cumyle C,o^„0 

Hydraret  of  cumyle,  oil  of  cumin         .         .         .  C,oH^O 

Oxide  of  cumyle,  cuminio  acid      ....  ^lo^it^i 

Thymyle,  Th CioHj, 

Hydruret  of  Th,  thymene ^lo^u 

Oxide  of  Th,  thymol C,oH,^0 

"Carvol,"  oil  of  caraway C,qH,^0 

"  Carvacrol,"  creasote  of  camphor  ^lo^u^ 

Butyle,  Rut CjoHj^O 

Hydruret  of  Rut,  oil  of  rue ^ufltfi  * 

Salicyle,  Sal ^t^r^%^ 

■    Hydruret  of  Sal  (spirous  acid)f  ....  HCfU^O 

Helioin  +  aq C7HjO,+ C,H„Oe  (glaoote)^ 

Saligenin ^r^t^s 

Salicin+2aq CuHj-O, 

Salicylic  acid ^7^c^b 

Salicilate  of  oxide  of  methyle,  oil  of  gaultheria    .  CnJC^afi^ 

Adultbrations  and  Tests. 

Essential  oils  are  liable  to  be  adulterated  with  fixed  oils,  with 
alcohol,  and  with  other  and  cheaper  essential  oils.  The  mode  of 
detecting  these  adulterations  is  as  follows : — 

With  Fixed  OUs.^O'ila  thus  adulterated  leave  upon  bibulous 
paper  a  greasy  spot,  which  remains  even  after  long-continued  heat- 
ing over  the  flame  of  a  lamp.  Sometimes,  owing  to  the  essential 
oil  being  partially  resinificd,  it  leaves  a  mark  \^ich  is  devoid  of 
transparency  and  possesses  a  peculiar  gloss,  while  the  stain  from  a 
fixed  oil  is  transparent,  and,  when  completely  absorbed  by  the 
paper,  devoid  of  a  distinct  gloss — besides,  when  soaked  in  alcohol 
and  heated,  the  resinous  stain  can  be  wiped  off",  while  the  fatty 
stain  cannot  be  removed.  When  a  mixture  of  volatile  and  fixed 
oils  is  distilled  with  water,  the  volatile  oil  passes  over  while  the 
fixed  oil  remains,  and  may  be  saponified  with  alkali.  On  dissolv- 
ing the  volatile  oil  in  strong  alcohol,  in  the  proportion  indicated 
in  the  syllabus,  the  greater  part  of  the  fixed  oil  remains  undis- 
solved. Small  proportions  of  fixed  oils  may  escape  detection  if 
soluble  to  any  extent  in  alcohol,  and  this  difficulty  is  increased  by 
the  increased  solubility  of  the  fixed  oils  from  admixture  with 
essential  oils. 

With  Alcohol. — When  the  proportion  of  alcohol  is  considerable, 
the  greater  part  of  it  may  be  extracted  by  water,  the  liquid  be- 
coming turbid,  and  the  oil  finally  separating.  When  the  quantity 
of  the  adulteration  is  small,  it  is  better  to  shake  it  with  olive  oil. 


*  The  aldehyde  of  eaprinio  acid.  t  Oil  of  ipinea  (tee  Aoldi). 
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wliich  dissolves  the  essential  oil,  and  separates  the  alcohol  in  a 
layer  floating  on  the  surface.  The  quantity  of  alcohol  is  shown 
approximately  by  shaking  the  adulterated  oil  with  an  equal  bulk 
of  water  in  a  minim  measure  or  test-tube  graduated  for  the  pur- 
I>ose,  and  observing  the  diminution  of  its  volume.  Into  a  gradu- 
ate<l  tube,  two-thirds  filled  with  the  oil,  some  pieces  of  chloride  of 
calcium  may  be  introduced,  and  a  gentle  lieat  applied  for  a  few 
minutes  with  aj^itation.  If  no  alcohol  is  present,  the  lumps  of 
chloride  of  calcium  appear  unaltered  on  cooling ;  if  it  contains 
alcohol,  they  will  show  a  disposition  to  coalesce,  and  if  it  is  in 
considerable  proportion,  a  fluid  layer  will  sei)arate  at  the  bottom, 
on  which  the  oil  will  float.  This  is  especially  applicable  to  oil  of 
lemon,  of  which  480  grains,  mixed  with  15  of  alcohol,  liquefies  3 
grains  of  chloride  of  calcium.  The  suspected  oil  being  agitated 
with  dry  acetate  of  potassium,  if  dissolved,  on  mixture  with  sul- 
j>huric  acid,  and  heating,  the  odor  of  acetic  ether  is  evolved,  re- 
ro^nizable  by  its  odor.  Nitric  acid,  added  to  oil  of  bitter  almonds, 
will  only  give  ott'  nitrous  fumes  in  case  of  its  adulteration  with 
alcohol. 

^VUh  other  Essential  Oils. — One  means  of  detecting  these  com- 
mon adulterations  is  by  rubbing  a  small  quantity  uiK)n  the  hand 
and  noticing  the  odor  before  and  after  it  is  dried,  or  in  setting  fire 
to  a  small  portion  and  blowing  it  out  again,  when  the  foreign  odor 
may  generally  be  perceived.  If,  on  agitating  the  suspected  oil 
with  its  own  bulk  of  strong  alcohol,  it  is  not  completely  dissolved, 
probably  oil  of  turpentine,  or  some  other  sparingly  soluble  oil,  is 
present.  Most  carbo-hydrogens  require  over  10  imrts  of  alcohol,  of 
.85  sp.  gr.,  to  dissolve  them.  Oil  of  savine  is  soluble  in  2  parts  of 
alcohol  of  this  strenc^th,  which  attbrds  a  means  of  detecting  its 
adulteration  by  the  oil  of  turjKjntine. 

Oils  of  copaiba,  cuhebs,  and  the  empyreumatic  oils,  are  recog- 
nized by  the  absence  of  a  violent  fulminating  reaction  with  iodine. 
The  natural  carbo-hydrogens  prevent  the  reaction  of  the  oxy- 
genateil  oils  with  a  proportionate  amount  of  nitroprusside  of  cop- 
per, which  must,  therefore,  be  used  in  veir  small  quantity  only. 

This  reagent  is  prepared,  according  to  Wittstein,  by  the  follow- 
ing process:  10  ounces  nitric  acid,  sp.  gr.  1.20,  are  stirred  into  4 
onnces  powdered  ferrocyanuret  of  potassium,  afterwards  digested 
on  a  water-bath  until  the  filtered  solution  is  precipitated  with  a 
slate-color  by  a  protosalt  of  iron;  the  liquid  is  then  diluted  with 
twice  its  measure  of  water,  neutralized  with  carbonate  of  sodium, 
heated  to  the  boiling  point,  filtered,  and  precipitated  with  sulphate 
of  copper;  the  precipitate  is  well  washed  and  dried  at  a  moderate 
heat. 

The  color  imparted  to  oxygenated  oils,  so  far  as  examined,  is 
characteristic  and  striking:  For  ol.  cajepnti  viride,  olive-green; 
ol.  caryoph.,  pink,  violet,  cherry-red,  reddish-brown,  opaque;  ol. 
cassiee,  hyacinthine,  deep  brown,  red;  ol.  chenopodii,  instantly 
brown,  red ;  ol.  millefolii,  pale  blue,  dark  green ;  ol.  monardse,  color- 
less, green,  brown,  black;  ol.  my rciae,  greenish,  greenish-brown  to 
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brown-black.     The  others  are  yellow  or  brown,  combined  with 
yqllow  and  red.     (See  Proceed.  Am,  Pharm.  AssCy  1858,  p.  344.) 

Nitric  acid  reacts  energetically  with  but  few  volatile  oils,  unless 
heat  be  applied,  but  oxidizes  them  slowly.  The  binary  essential 
oils  are  converted  into  a  hard  or  brittle  resin,  with  the  exception 
of  oleum  sabiiise,  which  yields  merely  a  liquid  of  about  the  consis- 
tence of  olive  oil.  The  oxygenated  oils,  on  the  other  hand,  are 
usually  converted  into  a  thick  liquid  or  soft  resinous  mass;  ol. 
absinthii,  aurantii  corticis,  calami,  cari,  caryophylli,  cassise,  matri- 
carise,  menthse  crispse,  origani  vulgaris,  petroselini,  and  Valerianae 
yield  with  this  reagent,  without  the  application  of  heat,  hard  and 
even  brittle  resin,  in  some  instances  with  the  evolution  of  vapors 
of  HNO,. 

Sulphuric  acid  produces  with  but  few  volatile  oils  any  character- 
istic reaction;  it  usually  renders  them  more  consistent;  but  converts 
them  very  rarely  into  a  dark  resin ;  the  color  of  the  acid,  after  the 
reaction  has  ceased,  is  generally  of  various  shades  of  brown  or 
reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet 
bv  HgSO^,  ol.  absinthii,  caryophylli,  and  Valerianae;  to  olive-green, 
01.  cinnamomi  Chinens. ;  to  blood-red,  ol.  anisi  stellati,  origani  vulg., 
and  petroselini;  to  carmine  red  or  purple,  ol.  cinnamomi  Ceylon, 
cumini,  foeniculi,  majoranse,  salvise,  serpylli,  and  thymi. 

The  sulphuric  acid  turns  to  a  pure  red,  blood-red,  or  purple  color, 
with  ol.  anisi,  anisi  stellati,  calami,  cassise,  foeniculi,  macidis,  and 
serpylli. 

Iodine  applied  in  fine  powder  reacts  very  differently  with  the 
various  essential  oils,  but  this  reaction  is  greatly  modified  by  their 
age,  being  generally  less  energetic  in  proportion  to  their  resinifica- 
tion  and  with  the  diminution  of  temperature,  so  that  different 
results  are  obtained  at  our  medium  summer  heat,  and  in  winter  at 
the  moderate  temperature  at  which  our  rooms  are  usually  main- 
tained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine, 
except  ol.  copaibpe,  cubebse,  and  elemi,  which  are  but  moderately 
acted  upon.  Of  the  oxygenated  oils,  those  of  the  Aurantiaceae  ful- 
minate with  iodine;  also  ol.  lavandulse,  macidis,  origani  vulg., 
petroselini,  and  spicse. 

Ethereal  solution  of  iodine  exerts,  as  a  general  rule,  a  less  power- 
ful action  upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fulminates  with  many  oils  most  violently;  the  reaction 
is  frequently  so  forcible  as  to  throw  out  of  the  vessel  most  of  its 
contents.  An  ethereal  solution  of  bromine  is  better  adapted  for 
this  purpose,  because  the  reaction  with  the  oils  is  sufficiently  slow 
to  notice  any  changes  in  their  color  and  consistency.  (See  Proceed, 
Am,  Pharm,  Asso,^  1858,  p.  344,  and  1859,  p.  338,  where  this  sub- 
ject is  fully  treated  of  by  Prof.  J.  M.  Maisch.J 

In  examining  volatile  oils  for  their  purity,  it  is  advisable  to  take 
into  consideration  all  their  physical  properties  and  their  behavior 
with  various  reagents;  the  greater  or  smaller  amount  of  either 
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6tearopten  or  elaeopten  will  modify,  to  a  certain  extent,  their  phy- 
Bical  and  chemical  properties.  The  preservation  of  the  volatile  oils 
free  from  alteration  oy  time  seems  to  be  facilitated  by  keeping 
them  well  secured  in  small  bottles  secluded  from  the  light,  and  by 
the  addition  of  alcohol  even  in  small  proportion.  Carl  Friih  recom- 
mends the  following  method  for  oils  of  lemon  and  orange:  to  every* 
pound  of  the  oil  one  ounce  of  alcohol  is  added  and  well  mixed, 
then  an  ounce  of  water  is  added,  which  withdraws  the  alcohol  from 
the  oil  and  collects  at  the  bottom  as  diluted  alcohol,  separating  a 
resinous  film. 

To  restore  old  and  resinified  volatile  oils  Curieux  recommends  a 
strone  solution  of  borax,  which  is  mixed  with  animal  charcoal, 
and  then  agitated  with  the  oil;  the  latter  separates  free  from  resin, 
and  with  the  original  odor.  For  large  quantities  the  simplest  pro- 
cess is,  probably,  redistillation  with  water,  and  sometimes  with  a 
little  alkali. 

A  process  successfully  applied  by  Charles  Bullock,  of  Philadel- 
phia, to  oil  of  lemon  consisted  of  mixing  the  oil  with  a  solution  of 
permanganate  of  potassium,  in  the  proix)rtion  of  an  ounce  of  the 
salt  to  eight  ounces  of  water;  this  quantity  is  sufficient  for  four 
pounds  of  the  oil.  The  mixed  oil  and  solution  being  agitated 
together  for  a  long  time,  the  oil  was  decanted,  mixed  with  fresh 
water,  and  warmed  gently  till  it  floated  perfectly  clear  on  the  sur- 
face. 

Class  1st. — Carbo-Hydrogen  Essential  Oils. 

The  most  simple  essential  oils  are  those  which  consist  of  carbon 
and  hydrogen  alone.  Some  of  these  arc  frequently  associated  with 
the  oxygenated  essential  oils.  The  coniferfle,  leguminos«e,  and 
piperaceee  yield  nearly  all  that  are  known.  Although  these  are  so 
similar  in  composition,  they  are  as  dissimilar  in  many  of  their  pro- 
perties as  they  are  unlike  the  members  of  the  oxygenated  grouj). 
As  already  stated,  when  absolutely  pure  and  exposed  to  no  oxidiz- 
ing influences,  they  are  quite  inodorous,  and  it  is  impossible  in 
this  state  to  distinguish  oil  of  lemon  from  oil  of  turpentine,  or  oil 
of  juniper  from  oil  of  neroli.  As  soon  as  they  are  exposed  to  ordi- 
nary external  influences,  however,  they  develof>  their  characteristic 
odors  and  become  less  limpid  and  free  from  color.  Left  in  contact 
with  about  an  equal  volume  of  alcohol  and  one  part  of  nitric  acid, 
they  gradually  absorb  water  and  separate  an  indifterent  crystalliz- 
able  hydrate,  which  has  been  called  iervin.  By  nitric  acid  they 
are  converted  into  hard  resins,  and  sulphuric  acid  colors  them, 
mostly  of  various  shades  of  red;  nearly  all  fulminate  with  iodine, 
or  like  the  oils  of  cubebs  and  elemi  evolve  at  least  vapors.  With 
hydrochloric  acid  gas  they  yield  either  solid  or  liquid  compounds. 
As  a  class,  they  are  the  least  soluble  in  alcohol  and  in  water,  and 
have  the  lowest  specific  gravity.  Several  of  them  are  among  the 
most  useful  of  vegetable  stimulants.  The  composition  of  the  carbo- 
hydrogen  essential  oils  is  C,^,n,fl,  or  some  multiple  of  C^H,;  they 
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are  therefore  called  terebenes  or  camphenes,  and  may  be  regarded 
as  the  radical  of  camphor,  as  the  following  table  shows: — 

Camphene                  .         .  C,oHig  Camphor  from  Camphora  offi- 

Borneo  camphor        .        .  Cj^Hj^HgO  cinarum     ....     Cj^H^O 

Terpin  (Juniper  camphor)  CiQU^^2tifi  Camphoric  acid              .         .     Cj^H^gO^ 

Lemon  camphor        .        .  CioHj^dH^O 

Syllabus  of  Empyrbumatic  Volatile  Oils. 

1.  Composition  C,oH,,. 

Caontchine,  from  Boils  at  840° ;  odor  resembling  lemon ;  taste  burning,  aro- 

caoutchouc.  matic;  sp.  gr.  .842. 

Colophene,  rosin  oil,  from    Colorless  in  transmitted,  indigo-blae  bj  reflected  light ;  sp. 
rosin.  gr.  .940;  boils  at  600°;  odor  pecaliar,  empyreumatac ; 

used  in  painting. 
01.  asphalti,  from  asphal-    Contains  two  isomeric  compounds ;    cold   HNO3  colors  it 

turn.  brown. 

01.  betulse,  from  bark  of    Odor  agreeably  terebinthinate ;  sp.  gr.  .847. 

Betula  alba. 
01.  succini,  from  amber.      Yellow,  sp.  gr.  .80  to  .88  ;  odor  empyrenmatic ;  used  as  anti- 

spasmodic  internally  and  externally;  contains  seTcral  iso- 
meric oils;  with  6  parts  faming  HNO,  yields  artificial 
musk ;  formerly  often  employed  as  a  substitute  for  musk. 


2.  Composition  C«H,. 

Oleum  petrse,  petroleum.      From  springs  in  coal  regions ;  colorless  and  thin ;  yellow, 

brown,  and  almost  black,  and  thick  oily;  the  American 
coal  oil,  kerosene,  belongs  to  this  class,  as  well  as  B&rba- 
does  tar ;  consists  of  numerous  isomeric  oils. 

Paraffinum,  paraffin.  Crystalline,  inodorous,  and  tasteless ;  possesses  little  affinity 

for  chemical  reagents ;  fusing  point  yaries  from  91°  to  149°; 
stoppers  rubbed  with  it  do  not  adhere  to  neck  of  bottles 
containing  alkalies. 


8.  Composition  various. 

Oleum  oadinam,  from  the     U^ed  in  Greece  for  chronic  eruptions  on  the  skin,  in  the  form 
wood  of  Juniper  oxyce-        of  plasma,  etc. 
drus. 
Eupion.  Colorless,  aromatic,  indifferent,  boils  at  110° ;  isomeric  bodies 

of  composition  Cnlln  +  s;  accompanies  creasote. 
Chysene  CgTI^  Golden-yellow,  crystalline,  in  coal  tar. 

Vyrt'ue  C.^ili,  Colorless  microscopic  needles,  in  coal  tar. 

I'hotagene.  From  the  tar  of  turf,  bituminous  coal,  etc. ;  colorless,  thin, 

of  great  illuminating   power;    with   HNO,  nitro-benzole 
and  other  nitrogenated  compounds. 
Kapbthaliu  C^J\^  In  coal  tar,  soot,  etc. ;  colorless  rhombic  laxninn,  slightly 

aromatic,  fusible  at  175°. 

80  far  US  examined,  these  earbo-hydrogens  are  not  altered  in  ap- 

fH>Amna>  on  being  boiled  with  nitro-prusside  of  copper,  a  reagent 
H>fon>  ttdvortoii  to  as  of  much  interest  in  connection  with  th6  oxy- 
ijtMmttHl  i^wontial  oils ;  they  even  have  the  power  to  prevent  a  certain 
qvmntity  of  this  Uxly  from  acting  on  the  oxygenated  oils. 

Notwithstanding  their  isomerism,  their  odor,  boiling  point,  and 
optical  In^havior  vary  considerably.  It  is  frequently  only  by  the 
Wt  two  nuHins  that  wo  aix?  enabled  to  conclude  on  the  purity  of 
th^vH^  volutilo  oiK  lk>rthelot  has  shown  that  by  the  fractional  dis- 
tlilntlon  of  onlinary  oil  of  turpentine  different  portions  may  be 
ol^tAlmnU  Inking  alvko  in  odor  and  composition,  but  having  a  some- 
wl\Ht  dvrtVn>!\t  lH>iling  jK>int,  deviating  polarized  light  with  a  dif- 


CARBO-UTDROGEN    ESSENTIAL    OILS. 


407 


ferent  degree,  and  entering  with  hydrochloric  acid  into  combina- 
tions of  a  slightly  different  character. 

The  following  syllabus  contains  those  binary  oils  which  are 
obtained  as  such  directly  from  the  plants,  or  merely  by  a  simple 
rectification  of  the  crude  product. 

Syllabus  op  Plants  yielding  Carbo-Hydrogen  Essential  Oils. 

Dipteraeea. 
Dryobalanops    camphorA,     Borneo    Oleum  campborsB,  sp.  gr.  .02  to  .045 ;  the  natural 
eamphor   tree.     In   the  cavities        oil  contains  camphors ;  solid  with  U CI. 
of  the  trunk. 


Terehinthaeeat, 

Amjris    elemifera,   Elemi    tree  — 
oleoresin. 

Balsamodendron  myrrha,  mjrrb — 
gum  ream. 

Boswellia  ^ermta.  East  India  Oli- 
baoum  tree — gum  resin. 

Hedwigia    balaamifera,    Mountain 
balsam — oleoretiiu. 

Legummo»€B. 

Copaifera  (various  species) — oleo- 
reain. 


Piptracea. 
Piper  cubeba,  cubeb— fruit 


Piper  nigra,  black  pepper — fruit. 

Coniferx. 

Abies  canadensis,  hemlock  spruce 

fir— boughs. 
Janiperus     communis,     juniper  — 

fruit,  tops,  and  wood. 


Juoiperua  sabina,  savin — leaves. 


Joniperis  Virginians,  Red  cedar — 
leaves. 

Pinus   pumilio,    Mountain   pine  — 

oleoresin. 
Pinus  palustris  and  other  species 

of  pine — oleoresin. 


Pinus  sabiniana. 


01.  elemi;  yield  18  per  cent.;  colorless;  sp.  gr. 
.852  ;  odor  agreeable,  terebinthinate ;  with  HCl  a 
liquid  and  solid  compound. 

01.  myrrhse ;  yield  2  to  2}  per  cent ;  colorless  or 
yellowish ;  taste  aromatic  camphoraceous ;  used 
in  toothache. 

01.  Olibani ;  yield  4  to  5  per  cent. ;  colorless ;  sp. 
gr.  .866 ;  odor  terebinthinate ;  contains  very 
little  0;  explodes  when  heated  with  HNO,. 

01.  Hedwigice;  yield  11  per  cent. ;  yellowish;  odor 
terebinthinate  ;  by  HNOg,  flesh-colored  and  oar- 
mine. 

01.  Copaibce;  yield  40  to  80  percent.;  colorless; 
sp.  gr.  .87  to  .01  ;  with  20  to  80  p.  alcohol  a  tur- 
bid solution  ;  CigHj^-f'  2 HCl  solid  ;  yields  terpiu 
slowly  ;  fulminates  slightly  with  I. 

01.  cubebse;  yield  5  to  15.5  per  cent. ;  colorless; 
sp.  gr.  .02  to  .08 ;  with  27  alcohol  opalescent ; 
with  I  yellow  and  gray  vapors ;  by  H^SO^,  brown- 
red. 

01.  Piperis  nigrsd  ;  yield  1  to  8  per  cent. ;  sp.  gr. 
.86  to  .80  ;  no  solid  compound  with  UCl. 

Oil  of  hemlock  or  spruce ;  yield  1  oz.  per  8  lb.  See 
Am.  Joum.  Ph.,  1860,  20. 

01.  Juniperi ;  yield  of  fruit  }  to  2}  per  cent. ;  color- 
less ;  sp.  gr.  .85  to  .01  ;  SCi^Hj^-f  2HC1  is  liquid ; 
yields  terpin  very  slowly;  with  12  p.  alcohol 
turbid ;  very  fulminating  with  I. 

01.  sabinse;  yield  1  to  5  per  cent.;  colorless;  sp. 
gr.  .80  to  .04 ;  soluble  in  2  p.  alcohol,  with  more 
opalescent;  compound  with  HCl  not  solid;  yields 
terpin  after  several  months ;  with  UNO,  thin  bal- 
sam ;  with  I  very  fulminating. 

01.  Juniperi  Virginianse;  colorless;  soluble  in  1  p. 
alcohol,  turbid  with  2^  p.  alcohol  and  more ; 
dissolves  I  without  reaction. 

01.  templinum ;  colorless  or  pale  yellow ;  sp.  gr. 
.85;  turbid  with  10  p   nicohol. 

01.  terebinthinm  ;  colorless;  sp.  gr.  .86  to  .00; 
clear  solution  with  10  to  12  parts  alcohol ;  ful- 
minates violently  with  I ;  with  HCl  a  solid  and 
liquid  compound. 

Abietine ;  sp.  gr.  .504  at  61.70  F. ;  boils  at2140  p. 
For  removing  paint,  greaae,  etc. ;  neouliar  in 
being  lighter  than  alcohol  or  ether. 

The  leaves  of  various  species  of  Pinus  yield  a 
volatile  oil  containing  C^gH^g  and  oxygenated 
compounds. 
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Class  2d. — Oxygbnated  Oils. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  elseopten  and  stearopten  or  only  in  the  latter.  ' 
The  elseopten  is  usually  a  ciirbo-hydrogen,  and  then  mostly  of  the 
composition  C,oH,a ;  it  is  but  rare  tliat  the  stearopten,  or  camphor 
as  it  has  been  called,  as  in  the  case  of  oil  of  rose,  is  a  carbo-hydrogen. 
Many  important  members  of  this  class  are  obtained  from  the  natural 
families  U mbellifene,  Labiatse,  Lauraceae,  and  Compositse,  but  they 
are  very  widely  diffused  in  other  divisions  of  tlie  vegetable  kingdom. 
In  some  instances  oils  belonging  to  different  groups  are  obtained 
from  different  parts  of  the  same  plant ;  thus  the  oils  obtained  by 
distilling  the  oleoresinous  exudations  of  the  Coniferse  are  carbo- 
hydrogens,  while  the  leaves  and  young  branches  by  distillation 
with  water  frequently  yield  different  volatile  oils  containing  oxygen ; 
the  oils  from  the  leaves,  bark,  and  fruit  of  several  species  of  Rosacese 
contain  hydrocyanic  acid,  and  possess  decidedly  sedative  and  even 
poisonous  properties,  while  the  flowers  of  the  same  plants  and  all 
parts  of  the  herbaceous  Rosacese  are  destitute  of  any  volatile  nitro- 
genized  principle. 

Of  the  complex  series  derived  chiefly  from  the  Cruciferse,  and 
containing  sulphur,  one  only,  that  of  garlic,  numbers  oxygen  among 
its  elements.  Only  three  of  the  oxygenated  oils,  those  of  cinnamon, 
gaultheria,  and  bitter  almond,  have  as  yet  been  produced  by  chemi- 
cal processes  from  other  vegetable  principles.  This  extraordinary 
attainment  of  modern  chemistry  leads  to  the  inference  that  many 
others  of  this  class  are  capable  of  artificial  production. 

Being  composed  of  two  or  more  different  liquids,  their  formulas 
should  give  the  composition  of  these  compounds ;  many,  however, 
are  little  known.  The  empirical  formulse  will  never  convey  a  cor- 
rect idea  of  the  composition  of  these  oils,  inasmuch  as  each  indi- 
vidual oil  varies  much  when  obtained  from  fresh  or  dried  plants, 
from  plants  grown  in  a  rich  or  poor  soil,  and  even  collected  in 
different  seasons;  the  stearopten,  the  oxygenated  part,  varies  so 
nmch  in  quantity  or  proportion  as  to  sensibly  affect  the  specific 
gravity,  the  boiling  ix)int,  as  well  as  the  freezing  and  melting  point; 
all  these  characters,  when  given  of  an  oil,  belong  to  a  particular 
one,  and  may  be  modified  in  another  oil  of  like  purity. 

With  the  action  of  reagents,  for  the  same  reasons,  there  are  cer- 
tain final  results,  nearly  alike  for  the  same  pure  oil,  differing  though 
it  may  in  the  proportion  of  its  components,  or  in  the  degree  of  its 
oxidation ;  the  intermediate  changes  by  a  reagent  from  the  pure 
rectified  oil  to  the  final  result,  which  are  sometimes  interesting  and 
characteristic,  may  be  lost  or  greatly  modified  on  account  of  the 
rosinification. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbo- 
hydrogens,  are,  with  a  few  exceptions,  lighter  than  water ;  their 
HiKHufic  gmvity  ranges  from  .82  to  1.09.     {See  Chemical  History,  etc.^ 

The  oxygenated  oils,  like  the  carbo-hydrogens,  are  mostly  local 
and  general  stimulants :  some  of  them  are  of  the  kind  called  car- 
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minatives,  used  to  expel  wind  in  colic;  others  are  stomachics,  pro- 
moters of  digestion ;  a  few,  from  their  influence  upon  the  nervous 
^centres,  rank  as  antispasmodics.  Not  a  few  are  chiefly  valued  as 
perfumes,  whether  for  the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain 
oxygenated  oils,  which,  in  connection  with  peculiar  camphoraceous 
or  resinous  ingredients,  give  them  their  value  as  condiments  or 
eeasoners. 

The  herbs  used  in  soups  and  8tufllngs,and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of 
them  of  this  series.  It  will  be  observed  that  none  of  the  essential 
oils  rank  as  narcotics,  except  in  overdoses,  though  those  of  camphor, 
valerian,  serpentaria,  etc.,  as  before  stated,  are  used  as  cerebro-spinal 
stimulants  and  antispasmodics ;  the  peculiar  oil  of  tea  (Thea  Bohea) 
is  probably  concerned  in  producing  its  agreeable  exhilarant  eflects. 

As  a  class  of  essential  oils,  the  oxygenized  are  the  most  soluble 
in  alcohol  and  water,  and  enter  into  the  Aquce  {Medicatce)  and 
Spiritus  introduced  among  the  Galenical  preparations. 

In  the  following  syllabus,  all  the  oxygenated  oils  will  be  found 
under  the  heads  of  their  respective  plants,  arranged  in  systematic 
order,  together  with  their  most  striking  characteristics  and  uses. 

Syllabus  of  Plants  Yielding  Oxygenated  Oils,  etc 

(Mostly  dicotyledons,  but  few  monocotyledons.) 


DlC0TTLK]>01(S. 

Ranuneulacea, 
Nigella  Mtiva — small  fennel  flower 

Magnoliacea. 

Drinys  Winteri— Winter's  bark 
lUiciam  anlsatom — Star  anise 


Anonacea. 
Unona  odoratissima — Ihlang-ihlang 

Reitdacea, 
R«6«da  odorata — Mignonette 

ViolaeuB, 
Viola  odorata — Sweet  yiolet 

TUiaeut, 
Tilia  Earop«a — European  linden 


seed 


bark 
seed 


flowers 


<t 


It 


16  ox.  yield  4  scr. ;  pure  oil  is  opalescent ; 
dissolves  in  80  p.  alo.  ;  HNO,  with  heat 
and  H^O^  color  violet 

16  o«.  yield  10  to  20  grs. 

CjqUiq  and  C^oHj^O, ;  the  latter  solid  below 

50O,  melts  at  620,  boils  at  430O.     (See 

UmbelliferaD.)     Sold   for    oil   of   anise; 

yield  1.5  to  8.5  per  cent. ;  sp.  gr.  .97  to 

.98 ;  soluble  in  5  alcohol. 

Ihlang-ihlang.  Distilled  in  Manilla  and 
Singapore ;  used  in  perfumery ;  very 
costly ;  odor  resembling  jessamine  and 
lilac,  but  sui  generis.     Rissemel. 

Very  minute;  extracted  by  a  fat  oil  for 
use  in  perfumery. 

Blue ;  delightful  fragrance ;  yield  very 
small ;  for  use  in  perfumery  extracted 
by  a  fixed  oil. 

Yield  exceedingly  small;  oil  thin,  color- 
less, very  fragrant. 
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AuraniiacesB. 

Citras  aurantium — Sweet  orange 
**     limetta — Bergamot  lemon 
<*      limoDum — Lemuu 
**      lumia 
•*      medica — Citron 
"      vulgaris — Seville  orange 


CameUiacea. 
Thea  Bohea— Tea 


Oeraniacece, 
Pelargonium  radula,  Roseum 


Pelargonium  odoratissimum 
(Willd.) 


Rutacece. 


Diosma  crenata — Buchu 

*<  crenullftta,  serratifolia 
GalHpea  cusparia — Angustura 
Ruta  graveolens — Rue 


leaves, 
flowers, 

aud 
peel  of 

fruit 


leaves 


flowering 
herb 


Leffuminosce. 

Genista  Canariensis — Canary  rose- 
wood 

RosacecB. 

Cydonia  vulgaris — Quince 

Rose   centifolia  —  Hundred-leaved 

rose 
Rosa   sempervirens  —  Evergreen 

rose,  and  otlier  species 


Sanguisorba  officinalis — Common 

burnet 
Spinea   ulmaria    lobata,   fllipen- 

dula,  etc. — Meadow  sweet 


leaves 

leaves 

bark 

herb 


wood 


peel 
petals 

« 


root 
herb 


The  oil  obtained  flrom  orange  leaves  is 
called  essence  de  petit  ffraxn  ;  that  from  * 
the  flowers  of  Citrus  vulgaris  is  the  real 
oil  of  neroli,  though  probably  the  flowers 
of  other  species  are  mixed  with  them 
before  distillation;  oil  from  the  peel  is 
mostly  C^o^ie*  '^^  contain  Ci^E^fi^ 
Their  sp.  gr.  is  between  .82  and  .90, 
and  they  all  fulminate  with  iodine. 

01.  aurantii  flor.  yield  from  fresh  flowers  2 
to  4  per  cent. ;  soluble  in  1  to  8  alcohol, 
with  more  opalescent. 

01,  aurantii  eortici*  yield  2.8  per  cent,  from 
fresh  peel;  with  7  to  10  parts  alcohol 
a  slightly  turbid  solution. 

01.  bergamottce  yield  2  to  8  per  cent. ;  solu- 
ble in  half  alcohol,  with  more  opalesoent. 

01.  limonis  yield  1.7  to  2.1  per  cent. ;  with 
10  alcohol  turbid.  (See  Am,  Joum,  Pkar. 
1858,  186,  and  1860,  643.) 

Small  proportion  ;  lemon  -  yellow,  light, 
congeals  readily  ;  exhilarant ;  combined 
with  theinia  said  to  be  diuretic  and  dia- 
phoretic. 

Yields  Turkish  oil  of  geranium ;  distilled 
at  Cannes  and  in  Algeria;  resembles 
rose  in  odor ;  most  species  of  Pelargo- 
nium are  sweet  scented. 

By  fractional  distillation  its  oil  yields 
geranid  C^Hj^Ogi ;  colorless ;  boils  at 
232''  C. ;  yields  with  fused  CaCl  a  crys- 
talline compound,  and  with  hydrate  of 
potassium  valerianic  acid. 

16  oz.  yield  51  to  68  grains;  yellowish- 
brown,  diuretic. 

16  oz.  yield  7  to  23  grs. 

Is  principally  Cj^U^jO ;  stlm.  antispasmod. 
emmenagogue ;  yield  from  dry  plant  .34 
per  cent. ;  sp.  gr.  .85  to  .91 ;  soluble  in 
1  alcohol,  with  more  flooculent ;  has  been 
made  synthetically. 

80  lbs.  yield  from  9  to  16  drachms  of  oil. 
Oil  of  rhodium. 


16  oz.  yielded  by  expression  4  grs. 

100  lb.  rose  leaves  yield  less  than  8  dr. ; 
sp.  gr.  .83  to  .87;  below  86°  it  as- 
sumes the  consistence  of  butter ;  the 
odor  not  altered  by  H^SO^;  with  100 
alcohol  turbid ;  the  inodorous  stearop- 
ten  is  C4HJ.. 

Color  blue ;  cordiaL 


^ 


CjgHjg  and  hydruret  of  salioyle  C,HgO,; 
boiling  point  880°  ;  sp.  grav.  1.173. 
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Myrtaetat, 
Carjophyllas  aromatiooa — Cloyes 


Eugenia  pimento — Allspice 
MeUleuem  oO^P^^'^^J^P^^ 


M  jrtaa  commanis — Common  myr- 
tle 
Mjrcia  acris — Sweet  baj 


CamtUaeta. 

Canella  alba — Canella,  White,  cin- 
namon 

CroMnUaerce. 

Bhodiola  rosea — ^rose  root 

Umbelli/frce. 
Anethom  graveolens — Dill 


Angelica  Archangelica — Angelica 
Apiam  graveolens — Celery 
Apiom  petroeelinum — Parslej 


flower- 
buds 


fruit 
leayee 


leaves  & 
flowers 
leaves 


bark 


root 


iVnit 


Atbamantnm  anreoselinam — 

Mountain  parslej 
Carum  carui — Caraway 


Cicuto  Yirosa — Water  hemlock 
Coriandrnm  sativum — Coriander 

Caminum  cyminnm — Cumin 


Daacna  carota — Carrot 
FcHiiealum  vulgare — Fennel 


Galbannm  officinale — Galbanum 


Imperatoria  ostruthium — Mnster- 
wort, 

Levisticum  officinale — Lnvage 
Osmorhiza  longitylis — Sweet  cicely 

PheUnndrium  aquaticum — Water 
dropwort 


root 
fruit 
herb 


herb 
fruit 


It 


it 
It 


resio 

root 

II 
i< 

fruit 


C^pH,-    and    caryophyllic    acid    CggHj^Og; 

boils   at   470°  F. ;   yield  11.1  to  14.1'8 

per  ceot. ;  sp.  gr.  1.03  to  l.OC  ;  soluble 

in  1  p.  alcohol.     (See  Am.  Jour.  Phar. 

18C2,  26.) 
Yield  as  much  as  6  per  cent. ;   compos. 

like  oil  cloves  C,qH„  and  C,qH,»0,. 
^10^^16+ ^s^»   P*een;  sp.  gr.  .91  to  .97; 

stimul.   antispasm.  ;    soluble    in    1  pnrt 

alcohol.     {Am.  Jour.  Phar.,  18C1,  646.) 
Very  fragrant;  100  lb.  fresh  leaves  yield 

2 1  to  4^  oz. 
Sp.  gr.  near  .97;  little  soluble  in  alcohol; 

contained  hi  bay  rum.    (See  Amer.  Jour, 

Phar.    1861,  296.) 


'lo^ie*  ^^^'  ^^  cajepnt,  and  oxygenated 
portions,  perhaps  caryophyllic  acid ; 
yield  .67  per  cent. 

1  lb.  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 


Carminative ;  soluble  in  1440  parts  of 
water,  and  all  proportions  of  alcohol ; 
sp.  gr.  .88  to  .96;  yield  1.6  to  6  per 
cent. 

16  oz.  yield  }  to  1  drachm,  contains  C^HjO. 

Colorless  or  yellowish,  agreeably  aromatic. 

CiqH,^  and  C^HgO.  Herb  yields  },  the 
fruit  8  per  cent.;  sp.  gr.  1.02  to  1.14; 
soluble  in  2}  to  8  p.  alcohol;  fulmin- 
ates with  I.  Occasionally  used  as  din- 
re  tic. 

C,^H,^  and  little  0 ;  odor  reminding  of 
jumper;  sp.  gr.  .848. 

Cjoll,,  and  carvol  0,^11,^0 ;  yield  2.7  to  9 
per  cent. ;  sp.  gr.  90  to  .97 ;  soluble  in 
1  p.  alcohol.    Carminative. 

Identical  with  oil  of  cumin  seed. 

16  oz.  yield  J  to  1  dr.,  sp.  gr.  .86;  C.-H,- 
andC,oH,,0. 

Cymol  C,oH,4  and  onminol  CipH,^0 ;  yield 
1.2  to  3.9 ;  sp.  gr.  .90  to  .97  ;  soluble  in 
8  p.  alcohol ;  acrid. 

16  oz.  yield  80  grs. ;  diuretic,  stimulant. 

Composition  like  oil  of  anise  ;  but  C,oH,,0 
still  liquid  at  H^,  boils  at  440°  ;  yield  2 
to  6  per  cent ;  sp.  gr.  .89  to  1. — ;  solu- 
ble in  2  to  4  p.  alcohol. 

Taste  and  smell  like  rerin,  oamphorons; 
sp.  gr.  .912  ;  used  internally  and  exter- 
nally in  ointments,  etc. 

CipHjj  and  hydrur.  angelyle  C,HgO;  boil- 
ing commences  at  886° ;  taste  aromatic, 
burning. 

Yield  about  .25  per  cent. 

Has  the  odor  and  taste  of  anise  ;  probably 
identical  with  oil  of  anise. 

16  oz.  yield  from  2  scr.  to  2  dr. ;  golden 
yellow  ;  toste  sweetish,  afterwards  bom- 
ing. 
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Pimpinella  anisam — Anise 


i< 


It 


sazifraga 
nigra 


CaprifoliaeecR. 
Sambucus  nigra — Common  elder 

Valeriana, 
Valeriana  officinalis — Valerian 


Composiice. 
Achillea  millefolium — Yarrow 


Achillea  mosehata — Iva  or  forest 
lady's  herb,  Switzerland 


Anthemis  nobilis — English  chamo- 
mile 

Arnica  montana — Arnica 


Artemisia  absinthium — Wormwood 


Artemisia  dracunculus — Tarragon 

Artemisia  contra  Judaica  and  san- 

tunica  (Semen  contra,  S.  ojuae) 

Dahlia  pinnata — Dahlia 


Erechtbites   hieracifolia — Fire- 
weed 


Erigeron  Canadense  —  Canadian 
fleabane 

Erigeron  Philadelphicum— Phila- 
delphia fleabane 

Innla  helenium — Elecampane 

Matricaria  chamomilla — German 
chamomile 


Matricaria  partheniom — Feyerfew 


Osmitopsis  asteriooides — (Cape  of 
Good  Hope) 


fmit 


root 


(< 


flowers 


root 


herb  and 
flowers 

herb 


flowers 


flowers 
root 


herb  and 
flowerd 

herb 

flower 
buds 

tubers 


herb 


(( 


« 


root 
flowers 


Like  oil  of  star  anise  («ee  Magnoliaces); 

yield  1.4-8   per  cent. ;    sp.  gr.  .97-1 ; 

soluble  in  5  idcohol. 
Golden  yellow,   thin;    odor  like  parsley, 

not  agpreeable ;  taste  bitter  acrid. 
Light  blue,  changing  to  green ;  otherwise 

like  former. 


Yield  small ;  thick,  mild  sdmnlant. 


Bomeen  CjqHjq  and  Talerol  C^Hj^O;  the 
latter  oxidizes  in  the  air  to  a  resin  and 
valerianic  acid ;  antispasmodic ;  yield 
.85  to  1.8;  sp.  gr.  .87  to  .97;  soluble  in 
1  alcohol.  (See  Am.  Jour.  Phar.  1859, 
p.  414  ;  1862,  p.  829.) 

16  oz.  yield  5  to  18  grs. ;  sp.  gr.  .9;  color 
blue  or  deep  green;  tonic  and  anti- 
spasmodic. 

The  oil  begins  to  boil  at  UQP  C  The 
heavier  portion  has  the  odor  of  worm- 
wood ;  the  lighter  portion  agreeable 
odor,  reminding  of  peppermint.  Oomp. 
Cj^H^Oj,  called  Ivaol. 

16  oz.  yield  22  to  55  grs. ;  spec.  gr.  .908 ; 
hydrur.  angelyle  C^H^-O^  angelicio  acid 
C^HgO,  and  Cu^Hj,.     Color  blue  or  green. 

1  lb.  yellow  yields  about  8  grs. ;  sp.gr.  .90 ; 
butyraceous;  yields  4  scruples;  yellow- 
ish ;  odor  reminding  of  cloves ;  sp.  gr. 
.987,  by  HNO,  grass-green. 

Comp.  CiqHjqO,  crude  oil  brownish-green; 
yield  4  to  1 . 1  per  cent. ;  soluble  in  1  p. 
alcohol;  sp.  gr.  .88  to  .97. 

Composition  like  oil  anise,  C^H,,0,  liquid  ; 
boils  at  400^*. 

Spec.  grav.  .91  to  .97 ;  dissolvea  in  an 
equal  part  of  alcohol,  not  anthelmintic ; 
bitter;  C^HjjO. 

Strong  odor;  sweetish,  burning  taste; 
when  kept  with  water,  it  becomes  heavier 
than  it. 

Soluble  in  9  p.  alcohol ;  occurs  sometimes 
in  American  oil  of  peppermint.  {See 
Stearns's  paper  in  Proe.  Am.  Ph.  Am., 
1858  ;  also  Am.  Jour,  Ph..  1860,  p.  105.) 

Spec.  grav.  .845;  anti-hemorrhagic. 


Yield  very  small ; 


« 


flowering 
herb 

herb 


16  oz.  yield  fW>m  }^  to  1  dr. 

Resembles  oil  of  anthemis ;    color   bine ; 

yields  4  to  9  per  cent. ;  5C,oH,-4.  8H,0; 

sp.  gr.  .92  to  .94  ;  soluble  in  8  to  10  p. 

alcohol. 
8  per  cent,  from  f^sh  herb;  CigHj,  and 

C.jHjjO ;  greenish  or  straw  yellow ;  light, 

oQor  strong  camphoraoeous. 
Greenish-yellow ;  odor  reminding  of  cam- 
phor and  cajeput ;  taste  burning,  acrid ; 

sp.  gr.  .981 ;  C,oH,e  and  CjoHigO. 
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Tanac«tiim  Tulgare— Tansj 


JSrieaeeiB. 

Qaaltheria  proomnbeDS — Winter- 

gntn 
Ledum  palustra — Labrador  tea 

Jatmmeoi. 

Jasminum  grandifloram  and  fra- 
grana—  JeMamine 

VerbenaeetB. 

Alojsia  eitriodora — Lemon-soented 
▼erbeoa 

Labiatee, 
Hedtoma  palegioides — PenDjroyal 

Hjseopos  officinalis— Hyssop 


LaTandala  spioa — Spike  lavender 


Lavandula  vera-^True  lavender 


Marrubium  vulgare — Horehound 
Melissa  officinalis — Lemon  balm 


Mentha  aqnatica — Watermint 


Mentha  erispa — Curled -leaved  mint 


Mentha  piperita — Peppermint 


herb 


•I 


leaves 


flowers 


herb 


II 


<i 


herb  and 
flowers 


herb  and 
fluwers 


herb 


herb 


4t 


ti 


Yellow  or  greenish;  taste  warm,  bitter; 
the  oil  from  the  flowers  has  an  acid 
reaction ;  yield  .6  to  .8  per  cent. ;  sp. 
gr.  .91  to  .96 ;  soluble  in  1  p.  alcohol. 

Comp.    OioHj.     and     methylsalycic    acid 

CgHgO, ;  boiling  point  4120. 
1}  per  cent.;  C|oH,f  and  oxygenoted  oil ; 

pale  yellow ;  odor  and  taste  aromatic,  hot. 

Yield  very  small;  extracted  by  a  fixed 
oil,  from  which  alcohol  takes  «t  up ;  very 
fragrant ;  used  in  perfumery. 

Small  proportion  ;  very  fragrant ;  in  com- 
merce  usually  substituted  by  lemon- 
grass  oil. 

Carminative,  emmenag.,  spec.  grav.  .948. 

Odor  persist,  arom. ;  taste  hot,  camphor's ; 
yield  1  to  1  j  per  cent. ;  sp.  grav.  .89  to 
.98 ;  soluble  in  1  to  4  p.  iJcohol,  with 
more  opalescent. 

Oleum  spicae,  similar  to  and  sold  for  cheap 
oil  of  lavender;  that  usually  kept  is 
fictitious,  princ.  turpentine;  the  fresh 
plant  yields  .8  to  1.75  per  cent. ;  sp.  gr. 
.81  to  .98 ;  soluble  in  1  p.  alcohol ;  ful- 
minates with  iodine. 

CjoHi^Ojand  C^^U„0^;  the  lightest  oil  from 
selected  flowers  is  most  fragrant ;  yield 
8  to  4.7  per  cent.  ;  sp.  gr.  .87  to  .06 ; 
soluble  in  1  p.  alcohol ;  fulminates  with 
iodine. 

Very  small  quantity. 

Used  for  flavoring  medicines ;  also  in  per- 
fumery ;  yield  .04  to  .8  per  cent. ;  sp. 
gr.  .85  to  .97 ;  soluble  in  5  to  6  p.  al- 
cohol. 

This  and  other  species  of  mentha  are  often 
mixed  with  peppermint  in  distilling  the 
oil ;  yields  nearly  1  scr.  to  the  pound. 

Not  so  cooling  as  peppermint ;  freezing  in 
the  cold ;  yield  1  to  2.8  per  cent.  ;  sp. 
gr.  .87  to  .97 ;  soluble  in  1  p.  alcohol. 

C,oK,qO  and  men  then  C,qH,g;  boiling  point 
8060 ;  best  distilled  by  steam  ;  yield  .8 
to  1.8  per  cent;  sp.  gr.  .84  to  .97; 
soluble  in  1  to  8  p.  alcohol ;  more,  opal- 
escent. {See  Stearns's  paper  in  Froc. 
Am,  Ph,  AMi,t  1858,  and.lm.  Joum.  Ph,, 
18G0, 106.)  Oil  of  peppermint  has  been 
used  for  local  aneesthesia.  Prof.  Fluki- 
ger  has  called  attention  to  the  magnifi- 
cent  fluorescence  of  peppermint  oil ;  1 
drop  nitric  acid,  sp.  gr.  1.2,  added  to  50 
to  70  drops  of  the  oil,  causes  this  to  ap> 
pear  after  an  hour  or  two ;  heat  haptens 
the  appearance,  and  2  or  8  times  the 
quantity  of  acid  develops  it  almost  in- 
stantly. 
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Mentha  pulegium — Europ.  penny- 
royal 

Mentha  viridis — Spearmint 


Monarda  punctata — Horsemint 

Nepeta  cataria — catnep 

**      citriodorata — Lemon   cat- 
mint 
Ooymum  basilicam — Sweet  basil 


Origanum  cretioum — Spanish  hop 


herb 


Orignnum  majorana — Sweet  mar- 
joram 


Origanum  Tulgare — Origanum 


Pogostemon — Patchonlj 


Rosmarinus  officinalis — Rosemary 


Salvia  ofHcinalis — Sage 


Saturpja   hortensis — Summer   sa- 
vory 
Thymus  serpyllum — Lemon  thyme 


Thymus  vulgaris — Garden  thyme 


Borraginacea. 

Heliotropium   peruvianum   and 
grandiflorum — Heliotrope 

Convolvulacea. 

Convolvulus    scoparius   and   flori- 
bundus.     Rosewood 


(< 


« 


«« 


li 


herb  and 
seeds 

flowering 
top  3 


CioH„  and 


CioHi.O ; 


herb 


ti 


herb 


ti 


(< 


(( 


*( 


flowers 


8ubterra- 
Dean 
stem 


100  lbs  fresh  herb 
yield  rather'  less  than  1  lb. ;  sp.  gr. 
.927;  boils  at  8960. 

Spec.  grav.  .91  ;  Gyfl^  (Kane) ;  boiling 
point  820O;  100  lbs.  fresh  herb  yield  3 
OS. ;  soluble  in  less  than  1  p.  alcohol. 

CggH^O  and  thymol  C^H^^O,  solid  at  40O 
f . ;  rubefacient. 

16  oz.  fresh  herb  yield  9  grs. ;  carminaUve. 

16  OS.  yield  1\  grs. ;  odor  pleasant ;  ful- 
minates with  iodine. 

Yield  from  herb  1.6  per  cent.,  fh>m  seed 

.12  per  cent. ;  C^o^j^  ^^^  ^id^b^s*  ^* 
stearopten  red  by  H,S04. 

Yield  1.6  per  cent.;  straw-yellow,  red; 
brown  when  old ;  sp.  gr.  .946 ;  odor  and 
taste  aromatic,  hot;  the  commercial  oil 
is  generally  adulterated  with  oil  of  tur- 
pentine ;  used  for  bathing  and  in  tooth- 
ache. 

Pale  yellow;  tonic,  stimulant;  its  cam- 
phor is  Cj^HjqOj;  yield  .4  to  2.2  per 
cent.  ;  sp.  gr.  .89  to  .90 ;  soluble  in  1 
p.  alcohol;  slightly  opalescent  with 
more. 

CjoHgoO,  boils  at  8540;  rubefac. ;  oil  of 
commerce  often  adulterated;  yield  1.6 
to  2.84;  sp.  gr.  .87  to  .90;  with  12  to 
16  p.  alcohol  a  turbid  solution ;  fulmi- 
nates with  I. 

Distils  at  2820  to  2940  C. ;  contains  a 
carbo-hydrogen  CjqH,^  and  a  stearopten 
homologous  with  Borneo  camphor 
CjoH^gO  ;  crystalline  form  is  hexagonal, 
melting  at  640  to  650  C.,  boiling  at 
29GO  C. 

C^jH^gO,  ?  boiling  point  8650;  mostly 
adulterated  with  oil  of  turpentine  or  oil 
of  spike  ;  yield  .8  to  2.5  per  cent. ;  sp. 
gr.  .88  to  .93  ;  soluble  in  1  p.  alcohol. 

CijHjpO  and  C^HjjO;  tonic  and  diuretic; 
yield  .4  to  1.84  per  cent. ;  sp.  gr.  .86  to 
.92  ;  soluble  in  1  p.  alcohol. 

.25  per  cent. ;  yellowish ;  fragrant  ;  in 
perfumery. 

The  fresh  plant  yields  oil  of  acid  reaction ; 
reddish-yellow ;  used  in  perfumery,  and 
in  liniments  and  ointments ;  yield  .07 
to  .4 ;  sp.  gr.  .89  to  .96 ;  soluble  in  1  p. 
alcohol. 

Comp.  thymen  Cj^Hj^  and  thymol  CiqHj^O  ; 
colorless,  turns  yellow  and  brown -red ; 
yield  .4  to  2.6  per  cent. ;  sp.  gr.  .87  to 
.90 ;  soluble  in  1  p.  alcohol. 

Small  quantity;  extracted  by  oils;  odor 
vanilla-like;  in  perfumery. 


Nearly  colorless  ;  thin ;  odor  rose-like  ; 
frequently  adulterated  with  fat  oil ;  used 
for  adulterating  otto  of  rose ;  in  per- 
fumery, oil  of  rhodium. 
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OUaettB, 
SjriDga  Tulgaiii — LiUo 

Ckmopodea, 

Ch«iiopodiiim  ambroeloidei — Mexi- 
can tea 

CbeDopodinm  anthelmintionm  — 
Wormseed 

Laurinfa. 


CinnamoiBiiiii  aromatieum  —  Chi- 

oeae  einoamon 
CiDDamomnm  Zeylanicam — Ceylon 

cinnamon 


CiDnamomam  Loareirii  —  Cassia 

bods 
Cinnamomam  CnlilaTan  —  CuHla- 

wan 

Lanms  nobilis — Baj  tree 
Laonu  Bonnanni  ? — Masaaj  bark 
Oootea  Picbary  minor — Piobnry 
Oeotea? 


Pervea  caryopbjllata— CloYe  cin- 
namon 

Sassafras  oiBoinale— Sassafras 


MyrutieecB. 
Mjrristiea  moscbata — Nntroeg 


flowers 

berb 
seed 


bark 


t« 


•« 


«t 


Santalam  myrtifolium  ^  Wbite 
sannders 

AriHoloehiaeea. 

Aiamm  Canadense — Canada  snake- 
root 
Aianim  £arop«am — Asarabaooa 


Serpentaria  Virginiana  —  Virginia 
ioakeroot 

Euphorbiact^. 
Croton  eleuteria — Casoarilla 


flower 
buds 
bark 


berries 
bark 
fruit 

? 

bark 


wood  and 
bark 


kernel 
arillus 


wood 


root 


tt 


t< 


bark 


Small  proportion  ;  usnallj  extracted  by  fat 
oils ;  used  in  perfumery. 

16  oz.   yield  26  pre. ;    burning  aromatic 

taste  and  smell. 
CjqHj,  and  C,qHj,0,  ;    antbelmintio ;  yield 

1  per  cent. ;  sp.  gr.  .908. 


'Comp.  CjqHj,,  bydmret  cinnamyless 
C,HgOy  cinnamio  ncid  ss  C^H^Oj,  and 
resin  ;  Chinese  cinnamon  yields  .2  to 
2.0  per  cent;  sp.  gr.  1.08  to  1.09; 
soluble  in  1  p.  alcohol ;  Ceylon  cin- 
namon yields  .8  to  2.5  per  cent.  ;  sp. 
gr.  1.006  to  1.09  ;  soluble  in  1  p.  alco- 
hol. 
Agreeably  aromatic,  hot. 

Colorless ;  odor  of  cajeput  and  cIotc  ; 
heayier  than  water ;  by  HNOj  carmine- 
red. 

16  oz.  yield  j^  to  1  dr.;  sp.  gray.  .914; 
comp.  CyH„0,  contains  two  isomeric  oils. 

Consists  of  a  light  and  heavy  oil ;  odor  of 
sassafras  ;  turned  red  by  11  NO,. 

Yield  .7  per  cent;  greenish;  contains  4 
oils,  diflTering  in  boiling  point  and  odor. 

Origin  unknown,  though  called  Guiana 
laurel  oil ;  C,oHjg  and  some  0 ;  sp.  gr. 
.864  ;  odor  terebinthinate,  agreeable. 

Thick  ;  dark  red-brown ;  odor  and  taste 
of  cloves  and  cinnamon;  used  in  per- 
fumery. 

C,JH,g  and  CioHi^O,;  boils  at  420O;  yield 
2.5  to  4.5;  sp.  gr.  1.07  to  1.09;  soluble 
in  4-5  p.  alcohol. 

01.  nuc.  moschat ;  yield  6  per  cent. ;  sp. 
gr.  .92  to  .95;  compos,  like  next. 

Oleum  macidis  is  oftener  met  with  in  com- 
merce ;  Cj^H^O^and  C.H,, ;  yield  1.6  to 
9.4  per  cent. ;  sp.  gr.  .92  to  .95 ;  soluble 
in  6  p.  alcohol. 

16  OS.  yield  }  to  2  dr. ;  used  in  perfumery. 


Light  colored,  fragrant 

Yield  12  grs.  fr.  16  oz. :  spec.  grav.  1  018, 
comp.  C.H^O ;  camphor  C^H^O ;  yellow- 
ish, thick;  odor  reminding  of  Talerian. 

Yield  about  j  per  cent ;  color  green. 


16  oz.  yield  27  to  68  grs. ;  spec.  graT.  .92 ; 
used  for  fumigation;  Cj4H|q0  and  an- 
other oil. 
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Uriiceoi, 
Humalus  lapulus — Hop 

JHyrieaeetR. 

Myrica  gale — Sweet  gale — Dutch 
myrtle 

CoftifercB. 
Thuja  occidentalis — Arbor  yitSB 

Monocotyledons. 

Zinffiberace<B. 

Alpiuta  galanga — GalliDgle 
Curcuma  zedoaria — Zedoarj 
Elettaria  cardamomum  —  Carda- 
mom 

Zingiber  officinale — Ginger 


Amaryllidaccce. 
Poljanthes  tuberosa — Tuberose 

Iridece, 
Crocus  satiTus — Saffron 

Iris  florentina — Orris 

LilicecE. 

Conyallaria  majalis— Lilly  of  the 
valley 

Aroid€ce. 

Acorus  calamus — Calamus 

Oramineoi. 

Andropogon  ivarancusse — East  In- 
dia lemon  grass 


Andropogon  Sohoenanthus 


strobiles 


leaves 


younjf 
orauches 


root 


seed 


rhisoma 


flowers 

pistils 
rhizoma 

flowers 


rhizoma 


herb 


«c 


Spec.  gr.  .91 ;  C^ffl^^  and  CipH,,0 ;  taste 
burning  and  bitterish ;  yield  .8  per  eent. 

100  lb.  yield  2  drs. ;  dark  yellow  or  brown ; 
thickish ;  agreeable  odor  ;  burning  taste; 
sp.  gr.  .876;  with  I  green. 

Colorless  or  yellow,  heavier  than  water; 
contains  C^U^O  and  CgHj^O. 


16  oz.  yield  1  to  8  scr. ;  taste  sim.  eardam. 

16  oz.  yield  I  dr. ;  thick,  yellowish-white. 

Odor  penetrating,  aromatic ;  taste  hot. 
campfaorous ;  yields  4  to  4.7  per  cent.  ; 
sp.  gr.  .93  to  .96 ;  soluble  in  1  p.  alcohol. 

16  oz.  yield  ^  to  2  dr. ;  compos.  CjoH,g-4~ 
variable  prop.  H.O ;  6p.  gr.  .89 ;  odor 
a^eeable,  ginger-like ;  taste  mild ;  after- 
wards burning  and  bitter. 


Small  proportion ;  extracted  by  fixed  oils  ; 
used  in  perfumery. 

16  oz.  yield  H  dr.,  yellow,  heavier  than 
water,  acrid  ;  by  keeping  it  turns  white 
and  lighter ;  probably  the  active  princ. 

Crystallizable ;  contains  21  per  cent.  O; 
odor  of  violets.     (Irin.) 

Quantity  very  minute  ;  the  odor  extracted 
by  fat  oils ;  used  in  perfumery. 


100  lb.  fr.  rt.  yield  16  oz.  ;  1  lb.  dry  25  to 
145  grs. ;  sp.  gr.  .89  to  .90 ;  soluble  in  I 
p.  alcohol ;  Cj^H^O  and  other  oils. 

CjoHjg  and  oxygenated  oil ;  yellow ;  lighter 
than  water ;  odor  resembling  rose ;  taste 
reminding  of  lemon ;  used  to  adulterate 
the  German  otto  of  rose,  and  sometimes 
sold  as  oil  of  verbena. 

Resembles  the  former ;  but  odor  of  melissa ; 
substituted  for  oil  of  melissa,  and  sold 
under  the  name  of  £.  I.  oil  of  melissa 
and  oil  of  citronella. 


Class  3d. — Nitrogenatbd  Oils. 

The  few  known  contain  prussic  acid,  from  which  they  may  be 
freed  by  agitating  with  protochloride  of  iron  and  lime  and  rectify- 
ing, without  materially  altering  their  odor.  They  do  not  pre-exist 
in  the  plants  from  which  they  are  derived,  but  are  the  results  of  a 
reaction  in  the  presence  of  water,  between  amygdalin  with  emulsin 
or  similar  compounds. 
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The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  containing  hydrocyanic  acid ;  it  will  be  observed 
that  they  are  all  members  of  tne  natural  order  of  JRosacecBj  mostly 
of  the  sub-order  Amygdalce  and  a  few  of  Pomece: — 


Amjgdalns  eommiiiiis,  tut.  amara 

— Bitter  almond 
CeraauB  (Tarioos  species) — Cherry 
Persica  Tiilgaris — Peach 
Pmnas  domestica  and  others — 

Plam 
PjniB  commanis  and  mains— Pear 

and  apple 


kernels 

bark 

leayes  & 

kernels 

leaves  & 
kernels 


These  oils  are  very  similar  in  their  sensible 
properties ;  the  oil  of  almond  is  hydruret 
of  benzyle  C^Ufi  in  which  hydrocyanic 
acid  HCy  is  dissoWed.  All  are  poison- 
ous. 

25  lbs.  of  bitter  almond  cake  after  the  ex- 
pression of  the  fixed  oil  yield  about  2 
OS.  oil  of  bitter  almond. 


Nitrogenated  Oils. 


Oleum  amygdaL  am. 

*<      eerasi  sem. 

**      lauro-cerosi  fol. 


(Yield  from  1  lb.) 

16  to  80  grs. 

25     grs. 
40.5    ** 


Sp.  gr.  1.04-1.07.  Boiling  point,  320O  to 
890O  F. ;  react  acid  on  litmus  paper. 
Iodine  is  quietly  dissoWed  in  small 
quantity.  Nitric  acid  no  reaction  in 
cold  ;  on  boiling  very  little  nitrous  acid 
is  cTolved.  Sulphuric  acid  dissoWes  an 
equal  quantity  of  oil,  separated  by 
water,  little  thickened.  Alcohol  of  85 
per  cent,  miscible  in  all  proportions. 
Nitroprusside  copper,  no  reaction.  Pro- 
duct of  boiling  with  alcoholic  caustic 
potassa  in  excess  dissoWes  in  water. 


Class  4th. — Sulphuretted  Oils. 

Of  the  oils  belonging  to  this  group,  only  oil  of  mustard  has  been 
used  medicinally,  particularly  in  alcoholic  solution,  under  the  name 
of  spiritus  sinapis,  as  a  powerful  rubefacient.  But  the  activitj^  of 
all  the  plants  yielding  these  oils  is  due  to  them,  at  least  principally 

80. 

Some  of  these  plants  are  valued  for  culinary  purposes,  owine  to- 
the  presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that, 
with  the  exception  of  assafcetida,  8agapenum,and  garlic,  all  belong 
to  the  family  of  Orucifene,  many  plants  of  which  likewise  yield  aa 
abundance  of  fixed  oils,  obtained  by  expression,  free  from  the  essen- 
tial oils ;  they  are  extensively  cultivated  for  these. 

The  sulphuretted  oils  are  compounds  of  allyle^  and  of  its  homolo- 
gous carba-hydrogen/<?rM^yie,  as  the  following  table  will  show : — 

Allyle  (CsHj),    Sulphide  of  allyle  (oil  of  garlic)  (C,H.),4-S 

Oxide  of  allyle  (C,lls).0    Sulphocyanide  of  allyle  (oil  of  mnstard)      (C,U(CfNS) 
Pemlyle  CgHj,    Protosulphide  of  ferulyle    1        oil  of       i  C„H«S 


Bisulphide  of  ferulyle 


assafoetida 


{ 


^ii"«'N 
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Syllabus  of  Plants  yielding  Sulphuretted  Oils,  etc. 


D100TTLIDON8. 

Crucifera. 

Alliaria  offioinalis  —  Jack  by  the 
hedge 

Capsella  bursa  pastoris — Shep- 
herd's purse 

Cheirarthus  annuus — Wall-flower 

Cochlearia  armoracia — Horse-rad- 
ish 

Cochlearia  officinalis  —  Common 
scuryy  grass 

Iberis  amara — Bitter  candytuft 

Lepidium  sativum,  campestre,  etc. 

— Cress 
Raphanus      raphanistrum  —  Wild 

mustard 
Raphanus  sativus — Radish 

Sinapis  nigra — Black  mustard 
Sisymbrium   nasturtium  —  Water- 
radish 
Thlapsi  arrense — Treacle  mustard 

UmbellifercB. 
Ferula  assafoetida — Assafoetida 


•( 


persica  (?) — Sagapenum 


Monocotyledons. 
Liliacrce, 
Allium  sativum — Garlic 


leaves 

and   root 

seed 

seed 
root 

herb 

herb  and 

seed 

seed 

seed 

root  and 
seed 
seed 
seed 

herb  and 
seed 


gum- 
resin 
«t 


bulb 


C^HjqS,  if  distilled  from  fresh  spring  root 

it  i:$  CjHigNS, 
CjH^oS  and  CgHioNS,. 

Same  compos. 

CgHjoNS, ;  100  lb.  fresh  root  yield  nearly 

7  01. 
Same  comp.   contained   in    spiritns  coch- 

learise. 
Same  comp. 

CfHjgS  ;  is  decomposed  on  rectifioation. 

CgHi^S  and  CgH^,  NS,. 

Same  composition. 

CgH^NS, ;  yield  6  per  cent 
Same  and  C^Hj^S. 

C^HjoS  and  C.HiqS. 


CijHjjS    and    C„HgjS^;    yellow;    sp.     gr. 

.942  ;  on  standing  liberates  11 ,3. 
Contains  CgHj^S  or  C^H^S  (?) 


CgHjoS  and  C^U^fi.     100  lb.  yield  8  to  4 
oz.  ;  heavier  than  watir 


Oils  that  may  be  obtained  artificially. 

1 .  Oxygenated. 

Oil  of  cinnamon  from  styrone  C^Hj^O  by  platina  black  ssC^HgO  hydmret  of  cinnamyle. 
Oil  of  gaultheria  from  2  parts  crystal,  salicylic  acid  CgH^O,,  2  anhydrous  methylio 
alcohol  CH^O,  and  1  HjSO^  =  C,IIgOg. 

2.  Nitrogenated. 

Oil  of  bitter  almonds,  from  styracine  CjgHj^O,  by  HNO,,  besides  benzoic  and  nitro-^n- 
loio  acids  alsoasC^HgO,  and  HCN. 

8.  Sulphuretted. 

Oil  of  mustard,  from  iodide  of  propylene,  C.H.,I  bj  sulpho-cyanuret  of  potassium 
CNSK^CjHjCNS. 

Class  5th. — Empyreumatic  Volatile  Oils. 

# 

If  organic  substances  are  subjected  to  dry  distillation,  the  distil- 
late contains,  besides  water,  some  acids  and  also  some  oily  liquids, 
which,  so  far  as  they  are  used  in  medicine  or  accompany  medicinal 
products,  are  here  treated  of.  Their  composition  varies  very  much, 
as  would  be  expected,  and  thej^  have  but  few  properties  in  common 
except  their  physical  appearance,  their  empyreumatic  odor,  and 
their  indifterence  towards  certain  chemical  reagents.     After  rectifi- 
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cation  they  are  usually  colorless,  and  are  mostly  not  affected  by 
iodine  and  but  little  attacked  by  cold  nitric  acid. 

DippeVs  animal  oil^  formerly  much  used  in  medicine,  has  an  alka- 
line reaction,  consists  of  various  ternary  alkaloids,  and  turns  dark 
under  the  influence  of  liglit  and  air.  poisonous;  used  as  antispas- 
modic   Dose,  5  to  25  dro{»s. 

Camphors. 

Tliis  class  of  solid  crystalline  substances  has  already  been  shown 
to  have  a  close  relation  to  the  essential  oils.  Common  camphor, 
CjpHj^O,  is  obtained  from  an  evergreen-tree  growing  in  China  and 
Japan,  the  roots  and  twigs  of  which  are  cut  into  chips  and  placed 
with  water  in  lar^e  iron  vessels,  surmounted  by  earthen  capitals 
furnished  with  a  hning  of  rice  straw.  A  moderate  heat  being  ap- 
l»lied,  and  the  camphor  volatilized  by  the  steam,  it  collects  upon 
the  straw  in  a  crude  and  impure  condition,  and  is  collected  and 
fiacked  for  exportation  as  crude  camphor.  It  is  refined  by  resubli- 
mation,  and  then  constitutes  the  valuable  and  characteristic  drug 
so  familiar  to  almost  everv  one.  As  already  stated,  camphor  is  an 
oxide  of  the  radical  C^Jl^^^  and  one  of  the  so-called  camphene 
series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by 
solution  in  water  and  long  exposure.  The  carbo-hydrogen  con- 
stituents of  these  combine  with  the  elements  of  water  to  form  hy- 
drates, which  appear  to  be  the  true  camphors.  These  are  solid, 
colorless,  crj-stalline,  fusible  bodies,  less  volatile  than  the  essential 
oils,  soluble  in  alcohol  and  ether,  and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  crystalline 
principles  are  classified  by  the  German  chemists  as  camphors ;  of 
this  number  cantharidin,  the  active  principle  of  Spanish  flies,  and 
nicotianin,  one  of  the  constituents  of  tobacco,  may  be  instanced. 
There  is  much  obscurity  now  connected  with  the  precise  habitudes 
and  relations  of  these  and  other  crystalline  principles  associated 
with  oils  and  otherwise  distributed  in  plants. 

Three  difterent  kinds  of  camphor  have  been  distinguished  by 
their  behavior  in  the  polariscope,  one  turning  the  ray  of  {)oIarizea 
light  to  the  left,  one  to  the  right,  and  one  being  inactive.  The 
camphor  deviating  to  the  right  is  stated  to  be  that  from  Laurus 
camphora. 

Camphor  deviating  to  the  right. — The  vapor  conducted  over  red-hot 
iron  gives  an  oily  liquid  containing  napnthalin  and  a  hydrocarbon 
of  the  composition  of  benzole.  Under  the  influence  of  heat  and 
nitric  acid,  3  eq.  of  oxygen  combine  with  camphor  to  form  cam- 

Shoric  acid,  CioH,^0^,  which  deviates  light  to  the  right.     Anhy- 
rous  phosphoric  acid  and  fused  chloride  of  zinc  produce  water 
and  cymol,  C,oTI,^. 

Camphor  devinti-ng  to  the  left, — From  the  oil  of  Matricaria  parthe- 
nium,  that  portion  distilling  between  200°  and  220°  C.  With 
nitric  acid  this  furnishes  camphoric  acid  which  deviates  light  to 
the  left. 
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Inactive  camphor^  from  the  volatile  oils  of  many  of  the  Labiatis, 
lavender,  marjoram,  sage,  etc.  These  are  without  effect  upon  po- 
larized light. 

The  camphors  from  oil  of  tansy  and  valerian,  and  that  from  sage 
by  nitric  acid,  have  not  been  tested  by  the  polariscope. 

Borneo  camphor,  obtained  from  Dryobalanops  camphora,  and 
held  in  the  East  Indies  at  a  very  high  price,  is  a  hydrate  of  bor- 
neen,  and  has  the  composition  C,oH,gOj.  It  is  said  to  be  deposited 
by  moist  oil  of  valerian.  Its  alcoholic  solution  deviates  polarized 
light  towards  the  right.  By  the  action  of  nitric  acid  it  loses  two 
equivalents  of  hydrogen,  and  is  converted  into  common  camphor. 

Ldwig  describes  numerous  camphors,  of  which  the  following  are 
illustrations:  Lemon  camphor,  a  compound  of  oil  of  lemon  and 
water,  has  the  composition  CiqUJO^;  out,  by  being  heated,  loses 
two  atoms  of  water.  Junij>er-berry  water,  treated  with  caustic 
potassa,  yields  a  camphor =C,oH,gO.  The  crude  oil  distilled  from 
parsley  seed,  dissolved  in  water,  after  a  few  days,  deposits  a  cam- 
phor=aC,oHyOj. 

Caryophyllin,  Cj^HjaO,  the  camphor  of  cloves,  occurs  in  white 
needles;  inodorous  and  tasteless  when  pure;  soluble  in  ether  and 
boiling  alcohol;  colored  blood-red  by  H^O.. 

Mint  camphor,  C^^H^fij  from  American  oil  of  peppermint ;  color- 
less prisms ;  odor  and  taste  of  peppermint:  very  soluble  in  alcohol 
and  ether. 

Anise  camphor,  Cj^Hj^O,  the  crystallizable  portion  of  oil  of  anise ; 
fusing  point,  66°. 

Monarda  camphor,  C,j,H,^0,  from  oil  of  monarda ;  white  tables ; 
fuses  at  118 ;  congeals  at  100°. 

Myristicin,  C^qELjO,  from  oil  of  mace ;  white  needles ;  odor  of 
the  oil ;  red  by  H^SOg. 

Sassafras  camphor,  Cj^^Hj^O^,  from  oil  of  sassafras;  hexagonal 
prisms;  odor  and  taste  of  the  oil ;  sp.  gr.  1.245 ;  red  solution  with 
HNO3. 

Irin^  the  crystallizable  oil  of  Iris  Florentina. 

Helcnin^  O^^il^fi^^  from  the  water  distilled  over  elecampane;  white 
quadrangular  crystals;  faint  odor  and  taste;  lighter  than  water ; 
with  HjSO^  wine-red  solution. 

Asarin^  G^^fi^^  from  the  water  distilled  over  Asarum  Europreum ; 
white  crystals;  gaseous  CI  and  HaSO^  color  blood-red  or  brown- 
red. 

Anemonin^  C^^IIj^Oq,  from  the  water  distilled  over  Ranunculus 
acris  and  various  species  of  Anemone ;  needles,  producing  heat  and 
numbness  upon  the  tongue;  yield  anemonic  acid  when  boiled  with 
BaO. 

Nicotianin^  from  the  water  distilled  from  tobacco;  odor  of  tobacco 
smoke;  taste  aromatic  and  bitter;  soluble  in  alcohol,  ether,  and 
potassa. 
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Caoutchouc  and  Caoutchoucoids. 

These  principles  occur  in  the  milky  juice  of  various  plants,  prin- 
cipally belonging  to  the  natural  orders  Euphorbiacece,  Urticacese, 
and  Apocynacefe,  and  are  suspended  therein  in  the  form  of  true 
emulsions*  In  their  pure  state  they  are  colorless,  solid,  and  either 
at  ordinary  or  at  an  elevated  temperature,  very  elastic.  They  are 
amorphous,  inodorous,  and  tasteless,  lighter  than  water,  insoluble 
in  water  and  alcohol,  and  soluble  in  pure  ether,  chloroform,  and 
Bome  empyreumatic  oils.  They  consist  of  carbon  and  hydrogen 
(the  allied  viscin  contains  also  0),  and  are  of  very  indiflferent  che- 
mical behavior. 

Caoutchouc^  gum-elastic,  or  India  rubber,  is  the  product  of  many 
plants,  particularly  of  Siphonia  elastica  and  various  species  of 
Ilevea,  Urceola,  Artocarpus,  Ficus,  etc.  Sp.  gr.  .925 ;  composition 
C.H,^  (perhaps  like  the  following  C„Hj^);  fusible  at  445°,  and  re- 
maining sticky  for  a  long  time ;  2  parts  with  1  p.  sulphur  and  1  p. 
majBTuesia  vield  a  mixture  of  such  hardness  that  it  can  be  polished. 

The  vulcanization  of  caoutchouc  was  discovered  by  Hancock, 
and  consists  in  incorporating  sulphur  with  the  anhydrous  substance, 
•whereby  it  loses  its  solubility  in  the  ordinary  solvents. 

The  extensive  uses  of  caoutchouc,  and  particularly  of  the  vulcan- 
ized, in  the  arts,  are  too  well  known  to  require  to  be  particularized. 

Gutta-percha  is  obtained  from  Isonandra  gutta,  Sapotaceoe,  and 
contains  about  14  [)er  cent,  white,  and  4  to  6  per  cent,  of  yellow 
resin,  which  are  the  oxides  of  the  carbo-hydrogen,  C.^IIj^,  consti- 
tuting the  chief  portion  of  it.  It  is  hard  and  scarcely  elastic  at 
ordinary  temi^rature;  but  becomes  very  elastic  at  a  slightly 
elevated  heat ;  its  best  solvents  are  chloroform  and  oil  of  turpen- 
tine. 

Pure  white  gutta-percha  may  be  procured  by  dissolving  in  chlo- 
roform, filtering  and  precipitating  with  alcohol ;  after  washing  with 
alcohol,  and  drying,  it  should  be  boiled  in  water,  and  while  still 
hot,  rolled  into  cylmders. 

{See  Liquor  Gutta-Perchie,  page  877.) 

Viscin^  or  Bird-lime,  is  obtained  by  expressing  the  fruit  of  the 
mistletoe,  Viscum  album,  and  diluting  with  water;  it  is  transpa- 
rent, very  sticky  (German,  leim  ■■  glue)  at  the  common  temperature, 
contains  about  15  per  cent,  (the  pure?)  of  oxygen,  and  dissolves  in 
ether,  volatile  oils,  and  warm  lyes.  It  is  used  in  Germany  for  kill- 
ing flies  and  catching  small  birds. 

Resins. 

The  resins  are  very  extensively  diffused  in  the  vegetable  kingdom, 
and  there  is,  perhaps,  no  plant  which  does  not  contain  one  or  more 
principles  which  might  be  classified  with  the  resins.  The  defini- 
tion of  a  resin  is  rather  vague,  but  we  may,  in  a  general  way,  de- 
scribe among  this  class  substances  which  are  solid  at  ordinary  tem- 
peratures, more  or  Icvss  transparent,  inflammable,  readily  fusible,  do 
not  volatilize  unchanged,  become  negatively  electric  by  rubbing. 
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are  insoluble  in  water,  soluble  in  alcohol,  and  sometimes,  also,  in 
ether  and  oil  of  turpentine.  They  are  mostly  inodorous,  and  are 
readily  incorporated  with  fatty  bodies  by  fusion.  They  are  not,  as 
a  class,  disposed  to  crystalline  forms,  being  mostly  amorphous;  their 
ultimate  composition  is  carbon,  hydrogen,  and  oxygen. 

The  origin  of  resins  must  be  looked  for  in  the  action  of  the  air 
on  essential  oils,  which  lose  part  of  their  hydrogen  and  absorb 
oxygen;  this  may  occur,  as  in  the  case  of  turpentine  and  copaiva, 
in  the  plants  producing  them,  or  after  the  extraction  of  the  essential 
oils.  To  this  fact  may  be  traced  their  mixed  character.  The  vola- 
tile oils  being  usually  mixtures  of  two  or  more  oils,  the  resins  are 
apt  to  be  constituted  of  several  similar  though  not  identical  resins. 
By  treatment  with  alcohol,  ether,  oil  of  turpentine,  etc.,  the  different 
constituents  can  generally  be  separated.  Many  of  the  resins — those 
containing  most  oxygen — play  the  part  of  acids,  and  are,  in  fact, 
designated  as  such;  these  form,  with  alkalies  and  metallic  oxides, 
compounds,  some  of  which  are  soluble  and  others  insoluble  in  alco- 
hol, while  some  resins  are  quite  indifferent  to  the  action  of  alkalies. 
Some,  so-called,  soft  resins  possess  strong  odors;  these  are  usually 
imperfectly  oxidized,  and  contain  portions  of  essential  oil. 

Resins  generally  resemble  the  corresponding  essential  oils  in  their 
stimulating  effects,  though  some  of  them,  which  may  be  termed 
acrid  resins,  including  the  cathartics,  appear  to  bear  no  therapeutical 
relation  to  the  essential  oils.  A  few  of  the  gum  resins  are  adapted, 
by  their  control  over  the  nervous  system,  to  use  as  antispasmodics. 

Syllabus  of  Resins. 
I.  Resins  Proper. 


Name,  origin,  etc. 


Cistineoi. 

LadaDum,  labdanum.  From 
Cistus  Creticus  and  Cypri- 
cus.  Sp.  gr.  1.186;  dark 
brown,  soft. 

Zygophylleat, 

Guaiaci  resina  U.S.P,  From 
Guaiacum  officinale.  Sp.  gr. 
1.205  to  1.228. 

TerebinthacecB. 

Mastich.  From  Pistacia  len- 
tiscus.  Sp.gr.  1.074;  yel- 
lowish grains,  softens  be- 
tween the  teeth. 

Leffuminosa. 
Copaiva  resin.  From  Copaiba. 


Oomposltlon  and  properties. 


Uses. 


Volatile  oil. 

86  per  cent,  resin,  C^HiqO. 

7  per  cent.  wax. 


80  per  cent  resin. 
Guaiacic  acid. 
Gum  extractiye. 


Acid  resin  sol.  in  cold  alcohol,  C^H^.O,. 
Masticin ;  resin  soluble  in  hot  alconol. 

Trace  of  Tolatile  oil. 


Soft  indifferent  resin. 
Copaivio  acid  CjoHg^Ot;    erystalliiable 
from  solution  in  petroleum. 


Obsolete. 


Alteratire 
stimulant. 


Adjunct  in  pills 
and  basis  of  a 
Tarnish. 


Stimulant,  less 
actiTC  than  the 
oil. 
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Name,  origin,  etc. 


Anime.   From  H jmenoBa  oonr- 
bariL 


CopaL  From  EyteensBa  Ter- 
moosa  and  other  trees  ? 
8p.  gr.  1.046  to  1.189  ;  T^ry 
bard ;  fraotnre  concboidal ; 
nearlj  inodorous  and  taste 
less. 


Oompoiltlon  and  properties. 


Rssin    of    PeniTian    balsam. 
From    Balsamum    Peruvia- 


Oonvohulaeea- 

Resina  jalapsa.    From  ipomoea 
jalapa. 


CttnnMnaeea. 

Extractnm  eannabis. 
Cannabis  Indioa. 


From 


Lae  (shellac  and  seedlac). 
From  Croton  lacciferum  by 
the  puncture  of  Coccus  lac- 
ea,  and  from  Ficus  religiosa 
and  Indica — (Urticea), 

Enphorbium.  From  Tarious 
species  of  Euphorbia ;  in- 
odorous ;  taste  acrid,  burn- 
ing. 

Coni/erm. 

Cowrie,  AustralUn  Dammar. 
From  Dammara  Australis ; 
sp.  gr.  1.04  to  1.062. 

East  Indian  Dammar.  From 
Finns  dammara ;  sp.  gr. 
1.056  to  1.097;  softatl670. 


Acid  resin  soluble  in  cold  alcohol. 
Indifferent  resin  C^gH^O,  cryst.  from  hot 

alcohol,  sol. 
2  per  cent.  Tolatile  oil. 

1.  Resin,  soft,  fusible  in  water-bath, 
sol.  in  72  per  cent,  alcohol,  and  oil  of 
turpentine,  C^H^^O^. 

2.  Resin,  soft,  fusible  below  21 20  F., 
sol.  in  alcohol,  ether,  and  oil  of  tur- 
pentine, isomeric  with  No.  1. 

3.  Resin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  ether,  C^gH^O,. 

4.  Resin,  white,  still  less  fusible,  sol.  in 
alcohol,  solution  of  potassa,  insol.  in 
alcohol  and  ether. 

5.  Resin,  insol.  in  all  menstrna,  C^H^O. 
Acid,  C^qU^qOi,  crystallizes  in  rhombic 

prisms. 


ConvolTulin,  rhodeoretin,  C|iH^O,q. 


Uses. 


Used     in 
nishes. 


Tar- 


Neutral  resin  soluble  in  alkalies,  asso- 
ciated with  chlorophylle. 

By  the  oxidizing  influence  of  HNO|,  sp. 
gr.  1.82,  yields  a  crystallizable  acid 
and  oxycannabin  CjqH^O,,  in  large 
flat,  colorless  prisms,  insoluble  in 
water  and  ether,  soluble  in  bisulphide 
of  carbon;  melts  at  1750  C. ;  sub- 
limes in  needles.  The  most  reliable 
tests  for  ext.  cannabis  are  its  odor 
when  moderately  heated ;  its  indiffer- 
ence to  alkalies;  its  insolubility  in 
alcohol,  ether,  chloroform,  benzole, 
and  turpentine ;  and  its  reaction  with 
nitric  acid.* 


Different  resins,  wax,   gluten,  coloring 
matter. 


One  resin  (C^qH^iO.)  dissoWing  easily, 
and  another  with  difficulty  in  cold 
alcohol — a  third  insoluble  in  cold  al- 
cohol, but  crystallizes  from  hot  alco- 
holic solution  (C^^H^OJ. 

Dammarane  ss  C2qH,,0|  ;  soluble  only  in 
absolute  alcohol  and  oil  of  turpentine. 

57  per  cent,  dammario  acid,  CioH^qO,, 
soluble  in  alcohol. 

Resin  soluble  in  cold  alcohol. 

Dammarine  insoluble  in  cold  alcohol. 


See  part  V. 
Neutral  prin- 
cip. 

Narcotic. 
See  Extracta. 


In  Tarnishes,  oe- 
ments,  etc. 


Acrid,  cathar- 
tic, Tesicant, 
etc.  Obsolete. 


In  Tarnishes. 


*  See  paper  by  Prof.  Procter,  in  the  Proo.  Amer.  Pbar.  Ass.,  xii.  245. 
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Name,  origin,  etc. 


Sandarac.  From  Juniperas 
communis  in  warmer  cli- 
mates, and  from  Thuja  arti- 
culata;  sp.  gr.  1.05  to  1.09 ; 
small  grains,  pale  yellow, 
transparent ;  faint  odor. 

Resina.    From  Terebinthina. 


Fossil  Resins. 

Suocinum.     Amber;    sp.   gr 
1.066  to  1.070  ;  colorless  to 
deep  yellow;  tasteless;  aro- 
matic odor  when  heated. 

Asphaltnm. 


Oompositlon  and  properties. 


Uses. 


76  per  cent  C^qH^^O,,  easily  soluble  in  In  Tamislies. 

alcohol. 
C^^H^Oj,  not  easily  soluble  in  alcohol. 
C^B^gO,,  soluble  in  boiling  alcohol. 


Colopholio  acid,  taken  up  by  oold  70  per 

cent  alcohol. 
Pinio,  amorphous  syMo  acid,  taken  up 

by  cold  alcohol  of  70  per  cent. 
Sylvio  acid,  C^qUjoO,,  crystallizes  from 

hot  alcohol. 


Two  resins,  Tolatile  oil,  succinic  acid, 
and  bitumen,  by  action  of  HNO,  arti- 
ficial musk. 


Most  probably  the  product  of  oxidation 
of  oleum  petrsB.  Many  bituminous 
resins  are  mixtures  of  asphaltum  and 
petroleum. 


In  plasters, 
soaps,  ce- 
ments,  etc. 


For  ol.  succini, 
famishes,  etc. 


In       Tarnishes, 
roofing,  etc. 


II.  Natural  Oleoresins. 


Name,  origin,  eto. 


TerebinthacecB. 

Elemi.  From  Amyris  elemi- 
fera  and  Zeylanica ;  sp.  gr. 
1.055  ;  yellowish  white  ; 
fused  at  2450. 

Cyprian  turpentine.  From 
Pistaoia  terebinthus.  The 
turpentine  of  the  ancients. 
Opaque,  very  thick,  green- 
ish-yellow ;  odor  of  fennel. 

Leguminosa, 

Copaiba.  Sp.  gr.  .916  to  .997. 
From  Tarious  species  of  Co- 
paifera. 

Conifera, 

Terebinthina.  From  Pinus 
palustris,  and  other  species 
of  Pinus;  gray,  bitter,  not 
transparent. 

Terebinthina  Gallica.  French 
or  Bordeaux  turpentine. 
Thin,  yellowish,  pellucid. 

Terebinthina  Veneta.  From 
Larix  Europeea.  Venice  tur- 
pentine :  nearly  colorless, 
transparent. 

Terebinthina    Canadensis. 
From  Abies  balsamea.  Bal- 
sam of  fir. 


Composition  and  properties. 


60  per  cent,  acid  resin  sol.  in  alcohol, 
20  per  cent,  indifferent  resin  crystal- 
lizing from  sol.  in  hot  alcohol. 

10  to  18  per  cent  Tolatile  oil. 

Volatile  oil. 

Resin  soluble  in  cold  alcohol. 

Soft  resin  insoluble  in  oold  alcohol. 


31  to  80  per  cent.  Tolatile  oil. 
1 .6  per  cent,  soft  brown  resin. 
Copaiyio  acid,  sse  Resins  Proper. 


About  1 7  per  cent.  Tolatile  oil. 
Resina  U.  8.  P, 


Like  the  foregoing. 

The  resin  contains  pimaric  acid  C^qEjoO,. 

which,  when   heated   in   alcohol,  be 

comes  syWio  acid. 
About  20  per  cent.  Tolatile  oil. 
Resins  and  succinic  acid. 


40  per  cent,  resin  sol.  in  alcohol. 
88.4  sub  resin  sol.  in  alcohol  with  diffi- 
culty. 
118.6  per  cent.  Tolatile  oil. 


Uses. 


Stim.    in     oint- 
ments. 


Stimulating. 


Diuretic,  stimn- 
lant. 


Stim.    emmena- 
gogue. 

do. 


In  stimulating 
external  rem- 
edies. 

Cement  in  mi- 
croscopy. 
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Name,  origin,  ete. 

Oompoiition  and  properties. 

Uiei. 

Strasbarg    tnrpentlDe,    Tere- 

35  per  cent.  Tolatile  oil. 

Stimulant. 

binthiDa  Argentoratensis. 

Abietinic  aoid,  abietin,  indifferent  resin, 

From  Abies  pectiData ;  pale 

snocinic  aoid. 

yellow,  transpareiit,  agree- 

able odor. 

Gammon  olibaaiim.     From  Pi- 

Volatile oil. 

nna  Abies. 

Resin  fusible  at  21 20. 

Stimulating ;  for 

"        "       at  2980. 

fumigations. 

m.  Gum  Resins. 


Name,  origin,  etc. 


GtUtifertB, 

Qambogia.  From  Stalagmitis 
cambog^oides  and  several 
species  of  Qarcinia.  Brown 
or  reddish-jellow. 

TtrebinthaceiB, 

M jrrlia.  From  Balsamoden- 
dron  myrrha;  red-brown; 
semi-transparent. 

Bdellium.  From  Balsamoden- 
dron  Africanum ;  reddish- 
graj;  semi-transparent. 

Olibanum.  From  Boswellia  ser- 
rata  and  an  Amyris  (?)  ;  yel- 
lowish ;  semi-transparent. 

VmheUifera. 

Galbannm.  From  Bubon  gal- 
banum.  Ferula  ferulago  and 
Oalbanum;  in  grains  or 
cakes ;  nearly  opaque. 

Assafaetida.     From  Ferula  as 
•afoetida. 


Compoiition  and  properties. 


19.5  per  cent.  gum. 

30  n****  AAnf     flNktnh/ti 


per  cent,  gambogio  aoid. 


40.81  per  cent  Arabin. 
44.76  per  cent,  resin. 
2.18  per  cent.  Tolatile  oil. 
69  resin, 
sorin  and  Tolatile  oil. 


Uses. 


C^HjjOj,  9.2  gum,  80.6  bas- 


4  per  cent.  (Stenhouse)  volatile  oil,  gum. 
at    least  2   resins,  one   of    which  s 


66.86  per  cent,  resin,  C^Hj^O^ 
19.28  to  27.8  per  cent.  gum. 
1.8  per  cent,  mucilage. 
6.84  per  cent.  Tolatile  oil. 
26  per  cent,  gum,  4.6  per 


Sagapenum.     From  Ferula 
Persica. 

Ammoniacnm.  From  Dorema 
ammoniacom;  sp.  gr.  1.207; 
yellow ;  white  internally. 

OfHDpanaz.  From  Pastinaoa 
opopanax;  reddish;  inter- 
nally yellow  and  red  mar- 
bled. 

AscUpiadea. 

Seammonium,  Smyrna.  From 
Periploca  seoamone  ? 

ConvolvulaeeiB. 

Scammoninm,  Aleppo.  From 
ConTolTolns  soammonia. 


50 


84  per  cent.  Tolatile  oil. 
\  per  cent,  gum,  4.6  per  cent,  sulphu- 
retted Tolatile  oil,  47.2  to  66  per  cent, 
resin,  11.6  per  cent,  bassorin,  malates, 
acetates,  sulphates,  and  phosphates. 
)  per  cent,  resin,  82  per  cent,  gum,  8.7 
per  cent,  sulphuretted  Tolatile  oil,  8.48 
mucilage. 

22  per  cent.  gum. 

72  per  cent  resin,  0^^^ 

42  per  cent,  resin. 
83  per  cent.  gum. 

4  per  cent  starch,  4  eztraotiTe,  6  per 
cent  aulphuretted  toI.  oil. 

An    adulterated   redn  of    ConTolTulus 
scammonia  T 


CooTolTulin,  resin,  wax,  extraotiTe  gum, 
sugar,  starch.  Commercial  article 
from  5  to  80  per  cent,  resin. 


Powerful  ca- 
thartic. 

Yellow,  water- 
color. 


Astringent    and 
emmenagogue. 

Obsolete. 


For  fumigation. 


Stim.,  antispas- 
modic. 


Antispasmodic. 


Stim.  like  assa- 
foet 

Stim.     expecto- 
rant 

Antispasmodic. 
Obsolete. 


Cathartio? 


Cathartic. 
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IV.  Balsams.    {Containing  Bz  or  Cin.) 


Name,  origin,  etc. 

Composition  and  properties. 

Uaes. 

StyracecR. 

Benzoinum.  From  Btyrax  ben- 

Benzoic acid,  HC^H^O,,  aTerage  15  per 

As  an   expecto- 

zoin; sp.  gr.  1.0G8. 

cent. ;  sometimes  mixed  with  more  or 

rant  ajid  Btim- 

less  cinnamic  acid. 

alant     exter. 

a.  Resin,  CmH^qO.,  soluble  in  ether,  not 

nallj. 

in  KjCOj. 

6.  Resin,  CggH^^O^,  soluble  in  K,CO,,  not 

in  ether. 

e.  Resin,  C^gH^^Og,  soluble  in  alcohol,  not 

in  ether. 

Styraz  Calamita.     From  Sty- 

Benzoic  acid,  Tolatile  oil,  resins. 

For         fumiga- 

rax officinalis;     grains    or 

tions  ;    rarely 

masses;  blackish-gray. 

used  here. 

Leguminosa. 

Balsamum   Peruvianum.     Sp. 

Cinnamic  acid,  CgHgO,,  6.94  per  cent. 

Stimulating  ex- 

gr. 1.14  to  I.IC;  from  Myro- 

Oil  or  cinnameine,  69  per  cent. 

pectorant. 

spermum  Peruiferum. 

Styracine  (metacinnameine)  crystallizes 

in  prisms. 
28.1  per  cent,  resin,  CjqHjjO,. 

"White  Pemyian  Balsam.  From 

Not  fully  analyzed,  myroxocarpin,  Cj^Hjj 

Similar   to  for- 

the fruit  and  seeds  of  the 

O3 ;    crystallizable,    Tery    indififerent 

mer. 

former  by  expression. 

resin. 

Balsamum  tolutanum.     From 

Resin,  88  per  cent. 

Stimulating  ex- 

Myrospermum toluiferum. 

Cinnamic  acid,  12  per  cent. 
Volatile  oil,  0.2  per  cent 

pectorant. 

BaUaminea, 

Sty  rax.      Semifluid  juice   of 

Cinnamic  acid  ;  styrol  (cinnamen)  CgH,. 

do. 

Liquidambar  orientale.* 

Styracine  CjHj0,C,,H,^0.. 
Cinnameine,  C^H^OjCgftg. 

2  resins. 

Qum  wax.    Semifluid  juice  of 

Cinnamic  acid.     (?) 

Little    need    as 

Liquidambar  styraciflna. 

Styracine.     (?) 

yet.  (Se«?  Syr- 

Resin.    (?) 

ups) 

REMARKS  ON  THE  RESINS,  OLEORESINS,  AND  BALSAMS. 

As  shown  in  the  syllabus,  most  of  the  resins  proper  are  used  ex- 
clusively in  varnishes,  and  in  the  various  modifications  of  stimu- 
lating and  rubefacient  applications. 

Amber  is  employed  in  medicine  exclusively  for  the  products  of 
its  decomposition.  Oil  of  amber  produced  from  it  by  distillation 
is  a  powerful  rubefacient,  with  antispasmodic  effects. 

Guaiacum  may  be  classed  as  a  resin,  though,  owing  to  the  presence 
of  a  peculiar  acid  somewhat  resembling  benzoic  and  cinnamic,  it 
may  be  entitled  to  a  place  among  balsams,  should  that  group  be 
extended  to  embrace  a  wider  ran^e  of  resinous  substances.  Recent 
investigations  of  Kosmann  show  it  to  be  a  glucoside,  splitting  with 
acids  into  glucose  and  guaiaretin. 

Burgundy  pitch  and  the  so-called  hemlock  gum  (Pix  Canadensis) 
are  well-known  ingredients  of  strengthening  and  rubefacient  plasters, 

*  According  to  Hanbury,  Loudon  Pharm.  Journ.,  1857. 
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which  will  be  considered  under  the  appropriate  head.  Elemi  is  a 
popular  substitute  for  common  resin  m  an  unofficinal  ointment 
much  prescribed  by  surgeons. 

Of  the  oleoresinSy  the  various  turpentines  differ  in  their  propor- 
tion of  resin  to  oil  and  their  consequent  consistence.  White  tur- 
pentine of  commerce,  though  exuding  from  the  tree  in  a  liquid 
form,  is  always  found  nearly  or  quite  solid,  while  balsam  of  fir  and 
Venice  turpentine  continue  more  or  less  fluid  at  ordinary  tempera- 
ture. The  former  of  these  is  much  used  for  mounting  objects  for 
the  microscope,  and  for  cementing  ambrotypes  upon  glass,  its  per- 
fect transparency  and  great  adheaiveness  adapting  it  to  these  uses. 
The  latter  is  perhaps  rarely  met  with  in  our  commerce,  being  super- 
seded by  a  factitious  article,  said  to  be  composed  of  about  24  lbs. 
of  resin  to  the  gallon  of  oil  of  turpentine.  The  genuine  is  esteemed 
as  a  useful  ingredient  in  the  finest  qualities  of  sealing-wax. 

Copaiva^  which  is  very  conjmonly  called  balsam  copaiva,  is 
highly  esteemed  for  its  stimulating  etiects  on  the  mucous  surfaces; 
it  is  variously  combined  with  mucilage  or  with  alkali  in  prescrip- 
tions mentioned  under  the  appropriate  head,  and  is  prescribed  in 
the  Phannacopoeia  in  the  form  of  pill  mass  to  be  made  with  mag- 
nesia.    {See  Pilulae.) 

Most  of  the  gum  resins  are  possessed  of  decided  medicinal 
effects ;  ammoniac,  benzoin,  and  tolu  are  chiefly  used  as  stimulating 
expectorants.  Assafoetida,  galbanum,  and  sagai)enum  (the  latter 
almost  obsolete),  are  distinguished  by  powerful  ettects  on  the  ner- 
vous system.  Myrrh  is  peculiarly  adapted  to  the  relaxed  con- 
ditions of  the  system,  consequent  on  pulmonary  and  uterine  affec- 
tions ;  it  is  well  suited  to  combinations  with  iron,  and  is  directed 
in  several  emmenagogue  pills,  and  in  the  oflicinal  Mistura  ferri 
composita. 

Among  the  gum  resins  we  have  two  drastic  cathartics,  gamboge 
and  scammony ;  and  amons^  the  resins  proper,  j)odophyllin,  resin  of 
jalap,  and  euphorbium.  Olibanum  is  almost  exclusively  used  for 
fumigation,  beinor  employed  alone  and  combined  with  cascarilla, 
and  benzoin,  as  incense,  in  the  ceremonies  of  the  Roman  Catholic 
church. 

7%<?  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard, 
and  brittle;  Peruvian  balsam  (formerly  called  Myroxylon^is  fluid; 
Tolu  is  intermediate,  being  a  very  soft  and  readily  fusiole  solid. 
The  best  storax  is  liquid.  The  true  solid  storax  is  little  used, 
though  directed  in  some  of  the  old  recipes.  A  fictitious  article  is 
met  with  in  commerce,  which  is  sold  for  Styrax  calamita,  and  is 
prepared  at  Trieste,  by  coarsely  grinding  the  bark  of  the  storax 
tree  and  mixing  it  with  liquid  storax.  Our  native  "gum  wax,"  as 
it  has  been  called,  has  a  very  strong  resemblance  to  storax,  its  con- 
sistence being  semifluid,  and  its  color  and  odor  almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by 
the  analysis  of  balsams.  Styracin^  the  resin  of  styrax,  is  obtained 
by  treating  the  balsam  with  caustic  soda  in  solution,  dissolving  the 
residue  in  alcohol  and  ether,  and  crystallizing;  when  acted  on  with 
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nitric  acid  this  yields  the  same  products  of  decomposition  as  cin- 
namic  acid.  By  distillation  of  the  soda  solution  left  in  its  prepa- 
ration, styrole  is  obtained,  while  cinnamic  acid  is  left  in  the  residue. 
Styrol  has  the  composition  CjHg,  and  styracin  is  a  compound  of 
cinnamic  acid  with  oxide  of  cinnamyle,  which  bears  the  same  re- 
lation to  hydrated  cinnamic  acid  as  common  ether  does  to  acetic 
acid ;  its  aldehyde,  Cj^H^OH,  is  the  oil  of  Chinese  and  Ceylon  cin- 
namon. An  analogous  compound  is  cinnameine,  or  cinnamate  of 
oxide  of  tolyle,  the  alcohol  of  which  is  tolylic  or  benzalcohol, 
C7H7OH,  which  by  oxidation  is  first  converted  into  its  aldehyde  oil  of 
bitter  almonds,  CyHgO,  and  subsequently  into  benzoic  acid,HCyH,0,. 
Styracine  and  cinnameine  are  therefore  compound  ethers,  the 
former  cinnarao-cinnamic,  the  latter  cinnamo-tolylic  ether.  (See 
Gregory's  Chemistry,) 

Tests  of  Purity, 

Guaiacum, — Entirely  soluble  in  85  per  cent,  alcohol  and  less  so 
in  ether ;  gives  a  blue  color  to  mucilage  of  gum  Arabic,  and  milk, 
and  turns  green  or  blue  with  oxidizing  agents. 

Mastich, — Softens  by  chewing,  not  entirely  soluble  in  alcohol, 
wholly  taken  up  by  ether,  chloroform,  and  oil  of  turpentine,  not 
by  fixed  oils. 

Copal. — Readily  fusible,  soluble  in  rectified  oil  of  turpentine. 
See  syllabus  for  behavior  to  alcohol  and  ether. 

Jalav  Resin  and  Scammonium, — By  the  action  of  alkalies  under 
the  influence  of  heat,  they  are  converted  into  convolvulic  and  rho- 
deoretinic  acid,  which  is  soluble  in  water.  The  solution  of  the 
resins  in  alkalies  may  be  rendered  slightly  opalescent  by  sulphuric 
acid,  but  is  not  precipitated. 

Copaiva. — If  adulterated  with  fixed  oil,  this  may  be  detected  by 
the  stain  produced  on  paper;  pure  copaiba,  after  the  evaporation 
of  the  volatile  oil  by  the  application  of  a  little  heat,  leaves  a 
resinous  stain,  which  has  a  greasy  margin  if  the  copaiva  was  adul- 
terated with  fixed  oil. 

Or  the  balsam  is  boiled  for  several  hours  in  an  open  vessel  with 
water  to  drive  oflT  the  volatile  oil ;  pure  copaiba  leaves  a  brittle 
resin,  while  a  soft  or  semifluid  resin  remains  if  the  copaiba  had 
been  adulterated  with  fixed  oil. 

Fixed  oils,  except  castor  oil,  may  be  detected  by  their  insolubility 
in  90  per  cent,  alcohol ;  pure  balsam  furnishes  a  clear  solution. 

An  adulteration  with  turpentine  (oleoresin)  is  easily  detected  by 
the  odor  produced  by  the  evaporation  of  the  oils,  on  dropping  the 
suspected  balsam  upon  a  hot  brick. 

Balsamxim  Peruvianum. — The  surest  way  to  find  an  adulteration 
with  castor  oil  is,  to  distil  about  20  grammes  until  about  10 
grammes  have  passed  over  and  the  residue  begins  to  become 
cliarred.  The  distillate,  which  separates  into  an  aqueous  and  oily 
stratum,  is  agitated  with  caustic  baryta,  the  oil  removed,  and  agi- 
tated with  a  concentrated  solution  of  bisulphite  of  sodium.     Gen- 
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nine  balsam  Peru  on  dry  distillation  furnishes  products,  which 
with  bisulphite  of  sodium  do  not  form  a  crystalline  combination. 
The  crystals  obtained  by  this  process  from  its  admixture  with 
castor  oil,  on  being  recrystallized  from  alcohol,  have  the  odor  of 
oenanthol,  and  the  composition  C,^HO,SOj  +  NaO,SO^  Larger  quan- 
tities of  castor  oil  decrease  the  specific  gravity  of  the  balsam ;  other 
oils  are  detected  by  their  insolubility  in  alcohol.  Peruvian  balsam 
is  much  sophisticated.  The  genuine  article  produces  an  impression 
of  a  liquid  diliused  in  the  mouth,  while  the  sophisticated  is  gener- 
ally a  solution  of  resin  which  deposits  the  resin  on  the  tongue  when 
tasted. 


CHAPTER  VII 

ON  ORGANIC  ACIDS. 


Organic  Acids  are  distinguished  as  a  class  by  characteristic  pro- 
perties. They  combine  with  inorganic  and  organic  alkalies,  some 
of  them  in  several  different  proportions,  according  to  the  number 
of  equivalents  of  basic  water  combined  with  them.  Thus,  citric 
is  a  tribasic  acid,  containing  three  equivalents  of  basic  water;  tar- 
taric bibasic,  containing  only  two ;  and  benzoic  monobasic,  con- 
taining but  one  equivalent  besides  the  water  of  crystallization. 
These  acids  are  found  in  nature  both  free  and  in  combination. 
Some  are  very  commonly  diffused  throughout  the  vegetable  king- 
dom, as  tannic ;  others  exist  exclusively  m  one  family  of  plants,  as 
meconic  acid  in  the  Papaverace».  Some,  although  existing  natu- 
rally, are  capable  of  artificial  production  from  other  organic  ma- 
terial, as  oxalic  and  valerianic.  This  whole  class,  and  that  of 
organic  alkalies,  have  a  much  closer  relation  to  inorganic  compounds 
than  the  neutral  crystalline  and  uncrystallizable  principles.  They 
all  contain  oxygen,  and  are  destitute  of  nitrogen  in  their  compo- 
sition ;  an  exception,  however,  is  hydrocyanic  acid,  which  in  all  its 
chemical  relations  bears  a  close  resemblance  to  the  inorganic 
hydro-acids. 

The  organic  acids  are  capable  of  numerous  changes  during  the 
processes  of  life  in  the  organisms  by  which  they  are  produced,  or 
after  their  introduction  into  the  circulation  of  other  living  animals 
or  vegetables.  These  changes  are  the  result  of  obscure  processes 
of  nature,  and  of  conditions  and  functions  of  the  organs,  which  we 
are  unable  to  imitate  by  art.  Chemistry,  however,  has  in  some 
instances  arrived,  by  artificial  means,  at  close  imitations  of  nature, 
and  has  produced  changes  which  furnish  connecting  links  between 
compounds  having  apparently  no  relation  to  each  other. 

Of  the  organic  acias,  those  occurring  iq  plants  are  by  far  the 
most  important  as  medicines,  and  of  the  very  few  animal  acids  em- 
ployed, most,  though  formerly  regarded  as  exclusively  belonging 
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to  the  animal  kingdom,  have  subsequently  been  discovered  to  be 
direct  products  of  decomposition  of  vegetable  principles,  and  are 
even  generated  by  certain  plants  in  their  normal  processes  of  growth 
and  assimilation. 

In  the  present  chapter  the  numerous  acids  are  thrown  together 
in  groups,  either  from  their  diftusion  in  certain  classes  of  vegeta- 
bles, from  the  harmonjr  of  some  of  their  physical  or  chemical  rela- 
tions, from  their  associations  with  other  organic  principles,  or  from 
the  value  attached  to  them  as  medicinal  agents. 

The  organic  acids,  in  this  work,  are  classified  as  follows: — 

Ist  Group — Fruit  acids. 

2d  *'         Derivatives  of  the  fruit  acids. 

3d  "         Acids  representing  the  Medicinal  Virtues  of  plants. 

4th  "         Acids  combined  witli  Vegetable  Alkalies. 

6th  ''         Acids  derived  from  Essential  Oils. 

Gth  "         Astringent  and  alUed  acids. 

7th  "         Acids  of  animal  origin. 

8th  "         Acids  pertaining  to  coloring  matters. 

First  Group. — Fruit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families 
AurantiacejB,  Rosacete,  Grossularieae,  in  grapes,  tamarinds — in 
short,  in  all  succulent  acidulous  fruits,  and  at  certain  periods  of  their 
maturity,  in  a  free  state,  with  the  exception  of  oxalic  acid,  which 
is  comparatively  seldom  met  with  in  an  uncombined  state,  though 
widely  diffused,  wholly  or  partly  neutralized  by  certain  vegetable 
alkalies,  or  inorganic  bases.  They  are  all  agreeable  refrigerants, 
and,  as  such,  have  a  very  extensive  use;  combined  with  alkalies  or 
magnesia,  they  act  in  large  doses  as  laxatives;  oxalic  acid  and  its 
compounds  are  poisonous,  unless  in  minute  doses. 

Acetic  acid,  HCjHjO,.     Occasionally  in  plants,  product  of  fermentation. 

Oxalic     **     U2C|0^,2H,0-|- ^Aq.      In  rhubarb,  sorrel,  many  officinal  roots,  herbs,  and 

barks. 
Tartaric  acid,  HjC^H^Oq.     In  grapes,  tamarinds,  etc.,  obtained  from  wine  deposits. 
Uvic  **    2HO,CgH^O,o-4-2Aq.    In  the  deposit  of  some  grape  juices. 

Malic         **    H3C4H3OJ.     In  apples,  sumach  berries,  the  berries  of  mountain-ash,  etc. 
Citric        **    flsCgH^OytHgO-f-^Aq.     In  lemons,  oranges,  currants,  gooseberries,  toma- 

toes,  etc. 

Acetic  acid  has  been  already  referred  to  as  produced  in  the  destruc- 
tive distillation  of  wood,  and  also  as  a  product  of  the  spontaneous 
change  which  takes  place  in  articles  of  the  saccharine  and  amyla- 
ceous group  by  the  catalytic  action  of  ferments. 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing 
ready  formed  in  plants,  and  also  capable  of  artificial  production. 
Most  of  the  oxalic  acid  of  commerce  is  obtained  by  the  action  of 
nitric  acid  on  sugar  or  starch,  the  organic  principle  being  oxidized 
at  the  expense  of  the  acid.  Nitrous  acid  fumes  and  carbonic  acid 
gas  are  evolved,  and  oxalic  acid  is  formed,  which  is  collected  and 
crystallized,  and  most  extensively  used  as  a  bleaching  agent.  If 
nitric  acid  has  been  employed  in  suflBcient  quantity,  no  saccharic 
acid  is  formed;  the  nitrous  acid  evolved  is  employed  in  the  manu- 
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facture  of  sulphuric  acid  or  for  other  purposes  where  oxidation  is 
renuired.     It  is  not  officinal. 

The  alkaline  oxalates  are  soluble,  but  the  other  salts  are  mostly 
insoluble  in  water.  Oxalic  acid  and  its  salts  are  decomposed  by  a 
red  heat,  into  carbonic  acid  and  carbonic  oxide,  without  leaving 
any  charcoal.  If  heated  with  sulphuric  acid  the  same  decomposi- 
tion takes  place.  Carbonic  oxide  CO  is  inflammable.  If  mixed 
with  Siind  and  heated,  dry  oxalic  acid  yields  formic  acid,  and  but 
little  carbonic  acid  is  given  oft*  if  the  temperature  is  well  regulated. 
The  precipitates  formed  by  it  with  baryta  and  lime  are  soluble  in 
nitric  and  muriatic  acids.  The  silver  precipitate  dissolves  in  nitric 
acid  and  ammonia.  Insoluble  oxalates,  boiled  in  concentrated  solu- 
tion of  carbonate  of  sodium,  are  decomposed,  oxalate  of  sodium 
being  held  in  solution. 

Acidum  Tariaricum.     T^H^C Jlfi^. 

Tartaric  acid  is  prepared  from  bitartrate  of  potassium  or  cream 
of  tartar,  by  the  addition  of  carbonate  of  calcium,  whereby  insolu- 
ble tartrate  of  calcium  is  formed  with  the  excess  of  acid  of  the 
bitartrate,  and  neutral  tartrate  of  potassium  left  in  solution.  The 
solution  is  decomposed  with  chloride  of  calcium,  which  forms  an 
additional  quantity  of  tartrate  of  calcium.  Lastly,  the  insoluble 
tartrate  of  calcium  is  purified  by  wasliing,  and  decomposed  by  sul- 
phuric acid,  which  liberates  the  tartaric  acid.  This,  on  evapora- 
tion, crystallizes  in  colorless  crystals,  with  a  tendency  to  the  form 
of  oblique  rhombic  prisms  (citric  acid  occurs  in  right  rhombic 
prisms).  It  has  a  sour  taste,  resembling,  though  not  identical 
with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of  water, 
from  which  solution  alcohol  throws  down  no  precipitate.  This  is 
rather  a  stronger  acid  than  citric,  and  100  grains  saturate  133.5 
gniins  of  bicarbonate  of  potassium.  It  is  most  usually  sold  in 
f>owder.  Its  principal  use  is  in  preparing  effervescing  and  refrige- 
rant drinks,  and  as  a  substitute  for  citric  acid. 

Liebig  has  obtained  tartaric  acid  artificially  by  the  oxidation  of 
sagar  of  milk  and  gum  by  nitric  acid  ;  besides  mucic,  oxalic,  and 
saccharic  (11,0^11,0,)  acids  are  foi-mcd,  the  latter  of  which  appears 
to  be  converted  into  tartaric  acid ;  both  these  acids  have  identical 
reactions  with  potassa  and  lime  salts. 

Tlie  salts  used  medicinally  are  the  tartrates  of  potassium,  sodium, 
ammonium,  and  iron,  the  bitartrates  of  potassium,  sodium,  and 
ammonium,  and  the  double  salts  of  potassium  and  sodium,  po- 
tassium and  ammonium,  potassium  and  boracic  acid,  potassium  and 
borate  of  sodium,  potassium  and  iron,  and  ammonium  and  iron; 
treated 'of  under  the  several  heads  of  their  bases. 

Tartaric  acid  may  be  recognized  by  the  copious  white  crystalline 
precipitate  it  furnishes  on  adding  it  in  excess  to  any  neutnil  salt  of 
potassium.  The  precipitate  formed  by  both  this  and  citric  acid 
with  acetate  of  lead  should  be  soluble  in   nitric  acid. 

Neutral  tartrates  are  precipitated  on  the  addition  of  acetate  of 
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potassium  and  free  acetic  acid ;  the  precipitate  by  chloride  of  cal* 
cium  is  soluble  in  cold  caustic  potassa,  separates  ou  boiling,  and 
redissolves  on  cooling ;  the  precipitate  by  lime-water  dissolves  in 
free  tartaric  acid,  and  in  chloride  of  ammonium  and  tartrate  of 
calcium  crystallizes  out  after  some  time. 

If  not  carefully  prepared,  the  following  impurities  may  be  present: 
heavy  metals,  detected  by  sulphuretted  hydrogen,  sulphuric  acid 
by  chloride  of  barium,  muriatic  acid  by  nitrate  of.  silver,  oxalic  acid 
by  a  solution  of  sulphate  of  calcium. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen 
like  citric  acid ;  by  oxide  of  manganese  it  is  converted  into  formic 
and  carbonic  acids. 

The  following  well-marked  varieties  of  tartaric  acid  have  been 
distinguished : — 

1.  Deztrotartaric  acid^  the  ordinary  tartaric  acid,  which  in  the 
free  state  and  combined  with  certain  inactive  bases  turns  polarized 
light  to  the  right.  If  its  salt  with  cinchonia  is  heated  to  338°  F., 
in  five  or  six  hours  it  has  been  changed  for  the  greatest  part  into — 

2.  Paratartaric^  uvic^  or  racemic  acid^  which  a&o  occurs  naturally 
in  cream  of  tartar  from  certain  localities.  It  and  its  salts  have  a 
neutral  behavior  towards  polarized  light.  Its  double  salt  with 
ammonium  and  sodium  is  obtained  in  crystals,  one-half  of  which 
show  a  hemiedric  form  to  the  right,  the  other  half  the  same  form 
to  the  left;  the  former  contain  dcxtrotartaric,  the  latter  the  laevo- 
tartaric  acid.  From  a  solution  of  paratartrate  of  cinchonicia  crys- 
tals of  the  Isevotartrate,  and  from  a  solution  of  paratartrate  of 
quinicia,  the  dextrotartrate  is  deposited  first,  leaving  the  greatest 
part  of  the  salts  with  the  opposite  acid  in  solution. 

3.  Lcevotariaric  acid  may  be  obtained  as  just  stated ;  it  deflects 
polarized  light  to  the  left. 

4.  Inactive  tartaric  acid  is  obtained  by  heating  pamtartrate  of 
cinchonicia  to  338°  F.  It  has  no  action  on  polarized  light,  and 
cannot  be  resolved  into  the  right  and  left  tartrate. 

5.  Metatartaric  acid.  By  melting  dry  powdered  dcxtrotartaric 
acid  in  an  oil-bath  ;  the  change  takes  place  in  a  few  seconds  at  340° 
to  356°  F.     The  acid  is  hygroscopic ;  its  calcium  salt  is  soluble. 

6.  Isotartaric  or  tartralic  acid.  If  the  heat  in  the  last  process  has 
been  applied  too  long,  the  product  contains  this  acid  also.  The 
calcium  salt  is  syrupy,  uncrystallizable,  and  by  boiling  is  resolved 
into  metatartaric  acid  and  metatartrate  of  calcium. 

All  of  these  acids  are  of  the  same  composition,  H^C^lI^Og,  and,  ex- 
cepting the  last,  are  bibasic. 

Pyrotartaric  Acid^  IS^fi^lfi^. — Tartaric  acid  yields  by  dry  distil- 
lation at  between  350°  F.  and  370°  F.  water,  carbonic  and  pyro- 
tartaric acids,  scarcely  any  secondary  products.  This  acid  is  very 
soluble,  fusible,  and  not  precipitated  by  neutral  lead  salts. 

Malic  Acid^  Mai  =»  HjC^HgO^,  is  prepared  from  the  juice  of  the 
fruit  of  Sorbus  aucuparia,  or  of  Rhus  glabrum  and  typhinum,  by 

Erecipitating  with  sugar  of  lead,  recrystallizing,  and  decomposing 
y  hydrosuTphuric  acid.     The  juice  of  the  rhubarb  plant,  after 
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being  clarified  by  isinglass,  and  evaporated  to  the  consistence  of 
syrup,  yields  about  8J  per  cent,  of  crystallized  bimalate  of  potassium. 
The  acid  crystallizes  in  four-  and  six-sided  needles  and  prisms,  is 
deliquescent,  and  dissolves  in  water  and  alcohol. 

Though  malic  acid  is  present  in  many  pharmaceutical  prepara- 
tions, none  of  its  salts  have  been  used  in  medicine  with  the  excep- 
tion of  an  impure  malate  of  iron,  which,  in  Europe,  is  still  largely 
employed  as  a  mild  chalybeate,  under  the  name  of  Extractum  ferri 
pomatum ;  malate  of  manganese  has  likewise  been  somewhat  used. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water ;  chlo- 
ride of  calcium  occasions  a  precipitate  soluble  in  acids ;  the  precipi- 
tate by  acetate  of  lead  melts  in  boiling  water,  assuming  the 
appearance  of  resin  fused  in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the 
preparation  of  succinic  acid. 

menispermic  or  coccalinic,  sdanic^  and  probably  also  nicotic^  igasuric 
(in  nux  vomica  and  Ignatia  beans), /wn^^/c  (in  boletus,  helvella,  etc.), 
and  others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  malic  acid  by  various  influ- 
ences are  as  follows : — 

1.  If  heated  with  an  excess  of  potassa  to  800°  F.,  it  is  converted 
into  oxalic  and  acetic  acids.  2.  By  quick  dry  distillation  it  is  con- 
verted into  equisetic  or  pyromalic  acid.  3.  If  heated  in  an  oil-bath 
to  800°  F.,  until  vapors  cease  to  be  emitted,  it  has  been  converted 
into  fumaric  or  paramalic  acid.  4.  Neutral  malate  of  calcium 
CJE^0a,01,  if  kept  under  water,  particularly  by  the  action,  as  fer- 
ment, of  beer  yeast  or  old  cheese,  is  converted  into  succinic,  acetic, 
and  carbonic  acids.  5.  If  by  this  fermentation  hydrogen  is  evolved 
with  the  carbonic  acid  gas,  another  change  takes  place,  butyric  acid 
beine  formed.  6.  By  long  contact,  no  outyric,  acetic,  or  succinic 
acid  18  obtained,  but  another  product  of  decomposition ;  lactic  and 
carbonic  acids. 

Acidum  Citricum.    Ci^TlfjJlJd^^fi. 

This  is  produced  from  lime  or  lemon-juice  by  neutralizing  the 
acid  with  chalk,  and  from  the  citrate  of  calcium  thus  formed 
liberating  the  citric  acid  by  means  of  sulphuric  acid. 

It  is  in  large  transparent  crystals  without  color,  with  a  strong, 
but  agreeable  acid  taste,  very  soluble  in  water  and  in  weak  alcohol, 
deli(^uescing  in  moist  weather.  Specific  gravity  1.6.  As  usually 
obtained  in  crystals,  it  consists  of  one  equivalent  of  the  tribasic  acid 
+  one  (sometimes  two)  equivalent  of  water  of  crystallization.  It 
is  not  sold  in  the  form  of  powder.  According  to  the  U.  S,  Pharma- 
mxBta^  100  grains  of  crystallized  citric  acid  will  saturate  150  grains 
or  bicarbonate  of  potassium,  which  is  on  the  supposition  of  one 
equivalent  of  water  of  crystallization  being  present.  Its  principal 
consumption  is  in  the  preparation  of  so-callea  lemon  syrup,  and  so- 
lution of  citrate  of  magnesium.  To  make  artificial  lemon-juice,  add 
citric  acid  Sixss  to  water  Oj  ;  fresh  oil  of  lemon  "ij  ;  and  sugar  5j« 
28 
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This  solution  is  much  employed  in  making  effervescing  draughts. 
{See  Potassii  Citi'as.) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but 
most  of  them  very  extensively;  they  are  the  citrates  of  potassium, 
magnesium,  iron,  quinia,  caffeina,  and  morphia,  and  the  double 
salts  of  ammonium  and  iron,  of  potassium  and  iron,  and  strychnia 
and  iron. 

Citric  acid  and  its  salts  are  precipitated  on  being  boiled  with  an 
excess  of  lime-water;  the  greater  part  of  the  precipitate  redissolves 
on  cooling;  neutral  citrates  are  precipitated  by  chloride  of  calcium. 

Citric  acid  is  scarcely  ever  adulterated  or  impure;  if  tartaric 
acid  should  be  present,  it  may  be  detected  by  a  concentrated  solu- 
tion of  citrate  of  potassium,  which  yields  a  white  crystalline  pre- 
cipitate of  bitartrate  of  potassium  if  tartaric  acid  is  present;  if 
potassa  is  employed  instead  of  the  citrate,  care  must  be  taken  to 
leave  the  liquid  strongly  acid;  oxalic  acid  by  a  solution  of  sulphate 
of  calcium,  and  sulphuric  by  a  diluted  solution  of  chloride  of  ba- 
rium ;  in  both  the  last  cases  the  appearance  of  a  precipitate  is  pro- 
moted by  nearly  neutralizing  the  acid  with  an  alkali. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the 
influence  of  oxygen,  with  the  formation  of  mould,  and  a  slimy 
precipitate  of  apparently  organic  structure.  On  fusing  the  acid 
with  hydrate  of  potassa,  it  is  converted  into  oxalic  and  acetic  acids. 

Second  Group. — Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from 
the  fruit  acids ;  they  are  also  found  in  a  number  of  vegetables  and 
vegetable  products,  and  two  of  them  are  productions  of  animal  or- 
ganisms. Of  their  number,  three  have  been  more  or  less  used  in 
medicine,  the  others,  as  yet,  are  not  employed  either  in  medicine  or 
in  the  arts. 

Formic  acid  (IICHOj).  In  ants,  nettles,  ergot,  the  leaTes  of  some  pines,  old  tur- 

pentine, etc.  Volatile  liquid ;  odor  penetrating,  sting- 
ing; produces  seTere  inflammation.  ltd  suits  all  solu- 
ble in  water,  decomposed  by  H^SO^  into  200  and  HO ; 
reduces  the  oxides  of  Ag,Hg,Au,  etc. 

Succinic  '*   Ufijlfl^.  In  amber,  wormwood,   Melampyrum  nemorosum,  Laotaoa 

satiya.  Colorless,  inodorous,  crystals,  soluble  in  5  p. 
boiling  water  and  1^  p.  boiling  absolute  alcohol: 
scarcely  soluble  in  ether;  not  decomposed  by  eold 
nNO,,Cl,  or  Cr^O,;  the  insoluble  salts  dissoWe  in  aoeute 
of  potassium. 

Aconitic   **   HjCgHjOf.  In  various    species  of    Aconitum,   Delphinium,   yarrow, 

Kquisetum,  limonum,  etc.  Colorless  granules  ;  readily 
soluble  in  water,  alcohol,  and  ether;  the  crystallixed 
Ca  salt  little  soluble;  the  lead  and  silver  salts  are 
white  flocoulent  precipitates ;  colors  salts  of  Fe^O,  red ; 
identical  with  equisetic  acid. 

:  Fomaric    *<     ^4^404.  In  fumaria  (fumatory),  Corydalis  bulbosa,  Glauoium  1u- 

teum,  and  Iceland  moss.  Colorless  scales ;  soluble  in  200 
p.  water,  more  in  alcohol  and  ether ;  crystallixing  from 
hot  HNO3 ;  not  precipitated  by  alkaline  earths ;  precipi- 
tates Ag  salts  completely;  the  lead  salt  soluble  in 
boiling  water  without  fusion. 
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Lactie  acid,  H,G,H^Og.  From  milk,  manj  fermented  Tegetable  jnices,  etc.    Color- 

less uncrystalliiable  syrap, ;  sp.  gr.  1.215 ;  little  solnble 
in  ether,  in  all  proportions  of  alcohol  and  water ;  the 
salts  are  insoluble  in  ether,  sparingly  soluble  in  oold 
water  and  alcohol. 

Formic  Acid. — Chloroform  and  iodoform  are  compounds  of  the 
same  radical,  formyle,  CH,  of  which  formic  acid  is  the  hydrated 
oxide ;  it  may  be  prepared  artificially  by  heating  equal  weights  of 
oxalic  acid  and  glycerin  together  in  a  retort  for  fifteen  hours  to  a 
temperature  of  212°  to  220°.  The  glycerin  is  not  changed,  but 
exerts  an  influence  by  which  the  oxalic  acid  is  decomposed  at  a 
lower  temperature  than  would  otherwise  be  required.  On  distilling 
the  mixture,  formic  acid  and  water  pass  over.  To  obtain  the  con- 
centrated acid,  it  is  necessary  to  saturate  it  with  carbonate  of  lead, 
iilter,  evaporate  to  a  small  Dulk,  collect  the  formate  of  lead,  dry 
it,  decompose  by  a  current  of  sulphuretted  hydrogen,  and  sepa- 
rate the  syrupy  acid ;  or  distil  the  formate  of  lead  with  sulphuric 
acid. 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  em- 
ployed abroad  as  a  rubefacient  under  the  name  oi  spiritusfonnicarum^ 
prepared  by  distilling  4  pounds  of  alcohol  from  2  pounds  of  ants. 

Succinic  Acid. — Spermaceti,  tallow,  or  margaric  acid,  if  for  several 
days  digested,  without  boiling,  with  nitric  acid  of  medium  strength, 
yields,  on  evaporation,  succinic  acid.  It  is  also  prepared  by  fer- 
mentation of  impure  malate  of  calcium  as  follows:  Suspend  old 
cheese,  1  part,  in  water,  and  digest  with  the  calcium  salt,  12  parts, 
and  40  parts  of  water,  at  a  temperature  below  112°  F.,  for  four  to 
six  days,  until  gas  ceases  to  be  emitted ;  the  precipitate  is  now 
washed,  dilute  sulphuric  acid  added  to  neutralize  the  carbonate  of 
calcium,  the  same  quantity  of  acid  added  and  boiled  until  the  pre- 
cipitate has  lost  its  sandy  nature;  the  liquid  is  filtered  oft' and  eva- 
porated until  a  pellicle  is  formed,  when  the  lime  is  precipitated  with 
sulphuric  acid,  and  the  filtrate  further  evaporated;  the  crystals 
may  be  recrystallized  and  purified  with  animal  charcoal.  It  may 
also  be  obtained  from  amber  by  distillation. 

A  solution  of  succinate  of  ammonium  is  the  only  preparation 
medicinally  employed,  and  it  is  questionable  whether  its  invigorat- 
ing action  in  low  states  of  the  nervous  system  is  not  mostly  (lue  to 
the  oils  with  which  it  is  associated.  The  Prussian  Pharmacopoeia 
gives  the  following  directions  for  preparing  it: — 

Liquor  Ammonice  Succinatis. — Rub  to  1  ounce  succinic  acid,  1 
scruple  rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water, 
and  add  1  ounce  (containing  15  grains  of  Bippel's  animal  oil),  or  a 
suflScient  quantity,  of  pyro-oleous  carbonate  of  ammonia. 

Acanitic  Acid. — It  is  obtained  by  heating  citric  acid  for  several 
hours  with  muriatic  acid,  evaporating,  and  extracting  by  ether. 

By  distillation,  the  following  three  new  acids  may  be  obtained, 
all  of  which  have  the  composition  GJlfi^^  itaconic,  citraconic,  and 
mesaconic  or  citracantic  acids. 

Fumaric  or  Paramaleic  Acid. — By  precipitating  the  clarified  juice 
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of  Fumaria  officinalis  with  acetate  of  lead,  decomposing  the  washed 
precipitate  by  sulphuretted  hydrogen,  and'recrystallizing  the  acid 
from  hot  water ;  or  by  heating  malic  acid  to  300°. 

Maleic  or  mafuric  acid  =»  C^H^O^,  isomeric  with  fumaric  acid,  is 
obtained  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400°. 
It  differs  from  the  latter  by  being  readily  soluble  m  water,  distilling 
at  850°,  and  by  the  insolubility  of  its  lead  salt,  which,  being  curdy 
at  first,  becomes  crystalline  on  standing. 

By  fermentation,  fumaric  and  maleic  acids  are  converted  into 
succinic  acid. 

Acidum  Laciicum.    (Lactic  Acid.    "Rfi^fiy) 

This  acid  is  contained  in  many  old  extracts  as  a  product  of  fer- 
mentation of  their  saccharine  constituents,  or  of  malic  acid.  For 
medicinal  use  it  is  prepared  by  the  so-called  lactic  fermentation. 
The  following  process  of  Wackenroder  is  one  of  the  most  simple: 
25  parts  sugar  of  milk,  20  parts  finely  powdered  chalk,  100  parts 
skimmed  milk,  and  200  parts  water  are  digested  at  about  75°;  in 
six  weeks  the  chalk  will  be  dissolved,  the  whole  is  then  heated,  but 
not  to  boiling;  the  cheese  is  strained  off,  pressed,  the  decanted 
liquid  is  clarified  by  albumen  and  evaporated  to  let  the  lactate  of 
calcium  crystallize;  the  recry stall ized  salt  is  decomposed  either  by 
sulphuric  or  by  the  exact  quantity  of  oxalic  acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  much 
used  in  medicine.     It  is  a  syrupy  liquid  of  a  sour  taste,  sp.  gr.  1.212. 

The  diluted  acid  must  not  be  precipitated  by  chloride  of  barium 
— absence  of  sulphuric  acid;  by  sulphate  of  calcium — ^absence  of 
oxalic  acid;  by  sulphuretted  hydrogen — absence  of  metallic  oxides; 
or  after  neutralization  with  ammonia,  by  oxalate  of  ammonium — 
absence  of  lime:  90  grains  of  the  officinal  lactic  acid  are  saturated 
by  not  less  than  75  grains  of  bicarbonate  of  potassium. 

Third  Group. — Acids  representing  wholly  or  in  part  the 

Medicinal  Virtues  of  Plants. 

The  acids  arranged  in  this  group  have  very  few  chemical  pro- 
perties in  common ;  they  are  interesting  to  the  physician  because 
they  are  wholly  or  in  part  the  active  principles  of  the  plants  in 
which  they  have  been  generated.  If  those  grouped  in  division  a 
be  excepted,  the  acid  properties  of  most  of  these  acids  are  not  very 
decided;  some  of  them  are  unable  to  decompose  the  carbonates,  and 
quite  a  number  have  been  long  taken  for  neutral  principles.  Of 
the  whole  number,  phloridzic  and  santonic  acids  only  have  been 
employed  in  medicine  in  their  isolated  condition ;  chrysophanic  acid 
is  attracting  considerable  attention  as  the  active  principle  of  our 
most  popular  cathartics. 
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(a)  Connected  with  Volatile  Oils  and  Resins. 

Angeliele  acid,  HC^H^Oi. 


Qiuiaeie  acid,  HCeH^O,. 


In  the  root  of  angelica,  moAterwort,  etc.  Long  color- 
less prisms,  without  water  of  crystalliiation,  odor 
aromatic,  boiling  point  8740;  little  soluble  in  cold 
water,  easily  in  boiliDg  water,  alcohol,  ether,  oil  of 
tnrpentine,  and  fixed  oils. 

In  the  resin  and  wood  of  guAincnm ;  colorless  scales 
of  Tanilla  odor,  green  with  Fe^Cl,,  bat  not  blue  by 
CI. 


(b)  Mostly  Bitter  AcidSj  some  Poisonous. 


Hederie  acid,  CjjH^gO^. 

Picrotoxic  acid,  C^Hj^Oj. 
Phloridsic  add,  CuH^Cio+H,0. 


Cbrysophanie  acid,  C^flfig, 


Santonio  acid,  Cifi^fi^. 
(Santonine.) 


Caincio  acid,  C^qH^O,.. 


Polygalio  acid,  Cj,H„0i5 


Cetracio  acid,  CJi^fljl 


Anacardic  acid,  C44Hf40y. 


In  the  seed  of  common  ivy.  losoluble  in  water  and 
ether;  without  odor,  of  acrid  taste;  colored  purple 
by  concentrated  salphuric  acid.  The  salts  are 
mostly  gelatinous. 

In  Cocculus  Indicus.  Colorless  prisms;  extremely 
bitter;  very  poisonous. 

In  the  bark  of  many  fruit  trees,  especially  the  apple 
tree.  Yellowish  silky  needles,  easily  soluble  in 
alcohol  and  boiliDg  water ;  little  in  ether  and  less 
iu  cold  water;  inodorous,  taste  bitter,  and  some- 
what astriogeot ;  fuses  at  220O,  solid  again  at  2660, 
and  liquid  at  820O. 

In  rhubarb  root,  senna,  dock  root,  Parmelia  parie- 
tiua,  etc.  Golden  yellow  needles  of  metallic  lustre, 
inodorous,  nearly  tasteless,  nearly  insoluble  in  cold 
water,  soluble  in  alcohol  and  ether,  and  in  sulphuric 
acid  without  decomposition,  in  alkalies  with  a  dark 
red  color ;  its  salta  are  very  changeable. 

In  Levant  wormseed,  from  artemisia  santonica,  etc. 
Flat,  hexagonal,  or  feathery  prisms,  little  soluble 
in  cold,  soluble  in  250  p.  boiling  water,  in  75  p. 
ether,  in  43  p.  cold,  and  8  p.  boiling  alcohol ;  the 
ethereal  and  alcoholic  solutions  are  intensely  bitter; 
light  colors  it  yellow,  but  recrystallixation  yields  it 
white  again  ;  the  alcoholic  solution  colored  carmine- 
red  by  alkalies. 

In  cahinca  root.  Chiococca  angiafugss.  Fine  silky 
needles;  inodorous;  tasteless,  with  an  astringent 
oftertaste;  little  soluble  in  ether  and  water, 
readily  in  alcohol ;  yields  kinovin  (see  neutral 
prin.)  and  glucose  by  alkalies  and  dilute  acids ;  the 
salts  uncrystallizable. 

In  the  root  of  Poly  gala  amara  and  senega.  White 
amorphous  powder,  without  odor,  tasteless,  after- 
wards very  acrid,  astringent  in  the  throat,  sternu- 
tatory, little  soluble  in  cold  water,  the  solution 
foams  like  soap-water;  easily  soluble  in  alcohol, 
insoluble  in  ether;  with  concentrated  sulphuric 
acid  in  contact  with  air  it  changes  yellow,  red, 
dissolves,  then  blue,  grayish,  colorless;  poisonous, 
producing  difficulty  of  breathing,  Tomiting,  etc. 
The  salts  are  uncrystallizable. 

In  Iceland  moss.  Very  thin  needles,  intensely  and 
purely  bitter,  nearly  insoluble  in  water,  soluble  in 
boiling  alcohol,  little  in  ether;  destroyed  by  mineral 
acids,  and  by  boiling  its  solution  in  alcohol  or  its 
soluble  salts. 

In  cashew  nuts.  White,  crystalline,  fusible  at  TOO; 
inudorous ;  taste  aromatic ;  turns  rancid  and  liquid 
in  air. 
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Digitalic  acid.  (?)  In  the  herb  digitalifl.   Needles  of  a  peeoliar  odor;  not 

▼olatile,  soluble  in  water,  aloohol,  less  in  ether ;  iis 
salts  soluble  but  change  when  dissoWed. 

Digitaleic  acid.  (?)  Green  needles;   taste  bitter,  acrid,  odor  aromatie; 

little  soluble  in  water,  more  in  alcohol  and  ether, 
salts  yellow  or  green,  insoluble  except  the  alkaline 
solutions,  frothing  (from  saponin  ?) 

Comic  acid.  (?)  In  the  rootbark  of  Cornus  Florida.    Stellate  rilkj 

scales;  bitter;  soluble  in  water  and  alcohol,  preci- 
pitated by  2PbO,  Ac,  and  AgNO^. 

Angelicic  acid  may  be  obtained  by  the  action  of  potassa  on  oil  of 
chamomile,  iniperatorin  and  peucedanin;  it  is  more  advantageously 
prepared  by  exhausting  12  parts  of  angelica  root  with  1  part  hy- 
drate of  lime  and  sufficient  water,  evaporating,  distilling  with  the 
addition  of  sulphuric  acid,  and  redistilling  the  distillate  after  satu- 
ration with  potassa  and  decomposing  with  sulphuric  acid;  large 
crystals  appear  after  some  time,  valerianic  and  acetic  acids  remaiu 
in  solution.  Its  salts  are  cry  stall  izable,  and  its  compound  with 
ether  has  the  odor  of  rotten  apples.  It  is  decomposed  by  excess  of 
caustic  potassa  into  acetic  and  propionic  acids. 

Gruaiacic  Acid  is  obtained  by  dissolving  the  resin  in  1  part  alco- 
hol, filtering,  precipitating  with  concentrated  KO,  washing  and 
decomposing  by  HCl. 

The  resin  of  guaiacum  yields  by  dry  distillation  guaiacene^  a 
light  volatile  oil  which  is  an  oxide  of  a  camphene,  and  has  the 
composition  of  guaiacic  acid  minus  200^^0 ^fi. 

Hederic  Acid. — The  seeds  are  freed  of  fat  by  ether,  afterwards 
exhausted  by  boiling  alcohol;  on  cooling,  the  acid  separates  in 
colorless  needles  or  tablets. 

Picrotoxic  Acid^  Picrotozin. — After  the  fixed  oil  of  cocculus  indicus 
is  expressed,  the  acid  crystallizes  from  the  decoction  of  the  residue 
with  diluted  muriatic  acid. 

Phloridzic  Acid^  Phloridzin. — It  crystallizes  trom  the  tincture  of 
apple-tree  bark,  prepared  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and 
oxide  of  manganese;  by  diluted  acids  phloretin  and  sugar,  C^jH^O.^ 
+H,0-C„H,p,+  C,H„0.. 

It  has  been  used  with  asserted  success  as  a  substitute  for  quinia 
in  the  treatment  of  intermittent  fevers. 

Chrysophanic  Acid, — Synonyms  of  this  acid  in  various  states  of 
purity  are,  parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric 
acid,  rhaponticin,  rumicin,  lapathin.  It  is  prepared  by  extracting 
rhubarb  or  Parmelia  parietina  with  weak  alkaline  alcohol,  precipi- 
tating by  carbonic  acid,  dissolving  in  50  per  cent,  alcohol  contain- 
ing a  little  caustic  potassa,  precipitating  by  acetic  acid,  dissolving 
in  boiling  alcohol,  mixing  the  filtrate  with  water  and  recrystalliz- 
ing  from  alcohol. 

Investigations  performed  by  Professor  Schroff  tend  to  show  that 
the  cathartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is 
modified  in  its  action  by  the  other  constituents  of  the  root,  so  that 
while  powdered  rhubarb  acted  within  twelve  hours,  Geiger's  rAo- 


SANTONIN.  439 

bafinzrin  purged  in  nineteen,  Bmndes'  rhein  in  twenty,  and  pure 
chrysophanic  acid  in  twenty-four  liours;  on  the  other  hand  he  found 
the  duration  of  the  activity  of  rhubarb  to  be  about  twenty-four 
hours,  that  of  rhein  and  rhabarbarin  three,  and  of  chrysophanic 
acid  five  days;  during  this  time  eight  grains  of  the  latter  produced 
twelve  thin  yellow  evacuations,  without  the  least  griping.  The 
acid  prepared  from  Parmelia  parietina  shows  no  dilierence  from 
that  prepared  from  rhubarb.  The  quickness  of  action  of  rhubarb 
in  pharmaceutical  preparations  must  be  due  to  excipients  or  adju- 
vants which  render  the  chrysophanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  8upj>08ed  to  be  chryso- 
phanic acid,  has  been  determined  by  Dragendorft'  &  Kubly  to  be  a 
peculiar  acid,  named  by  them  "cathartic  acid."  Dr.  Martins  has 
not  succeeded  in  completely  isolating  chrysophanic  acid  from 
senna,  but  the  reactions  indicate  its  prenence  as  well  as  the  pre- 
sence of  two  or  three  other  bodies  first  discovered  in  rhubarb, 
namely,  aj)oretin,  phseoretin,  and  probably  erythroretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  Rhanmu3  cathar- 
ticus,  is  also  believed  to  be  identical  with  this  acid  in  an  impulse 
state. 

Chrysophanic  acid,  when  taken  internally,  passes  into  the  urine, 
wliere  it  may  l)e  easily  recognized  by  its  striking  a  characteristic 
red  color  with  alkalies.  The  same  reaction  takes  place  after  the 
administration  of  rhubarb  and  senna;  with  the  latter  given  in  the 
form  of  infusion  or  aqueous  extract,  this  reaction  would  often  take 
place  after  fifteen  minutes  and  last  until  twelve  hours  after  the 
evacuations  had  taken  place. 

The  root  of  Kumex  ootusifolius,  and  probably  other  species,  owe 
their  laxative  properties  to  chrysophanic  acid.  (See  Ain.  Joum, 
Pharm.j  xxxi.  153.) 

Sanioninuniy  U.  S.  P.     {Santonin^  Santonic  Acid.) 

This  is  directed  to  be  prepared  from  Levant  Wormseed  (San- 
ton  ica),  48  troyounces  (3  lbs.  5  oz.  com.);  lime  recently  slaked  and 
in  fine  powder,  18  troyounces  (1  lb.  3 J  oz.  com.);  animal  charcoal, 
diluted  alcohol,  alcohol  and  acetic  acid,  of  each  sufiicient.  The 
process  is  as  follows:  Digest  the  wormseed  and  lime  with  twelve 
pint«  of  diluted  alcohol  for  24  hours  and  express.  Repeat  the 
digestion  and  expression  twice  with  the  residue,  using  the  same 
quantity  of  diluted  alcohol.  Mix  the  tinctures,  and  reduce  the 
mixture  to  eight  pints  by  distilling  otf  the  alcohol.  Then,  having 
filtered,  and  evaporated  to  one-halt,  gradually  add  acetic  acid  untfl 
in  slight  excess,  stirring  during  tlie  addition,  and  set  the  whole 
aside  for  forty-eight  hours.  Place  the  resulting  crystalline  mass 
upon  a  funnel  loosely  stopped,  wash  it  with  water,  and  dry  it. 
^lext,  boil  the  dry  residue  with  ten  times  its  weight  of  alcohol, 
and,  having  digested  the  tincture  for  several  hours  with  animal 
charcoal,  filter  it  while  hot,  and  add  sufiicient  hot  alcohol,  through 
the  filter,  to  wash  the  charcoal  thoroughly;  then  set  it  aside  in  a 
dark  place  to  crystallize.     Lastly,  dry  the  crystals  on  bibulous 


440  ON    ORGANIC    ACIDS. 

paper  in  the  dark,  and  keep  them  in  a  well-stopped  bottle,  protected 
from  the  light. 

By  evaporating  the  mother-water,  more  crystals  may  be  obtained. 

This  is  a  new  officinal,  which  being  made  exclusively  from  a 
European  seed,  is  itself,  perhaps,  chiefly  imported. 

Santonic  acid  is  much  employed  as  a  very  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches. 
Dose  for  children,  J  to  1  grain  2  or  3  times  daily.  It  has  been 
used  in  2  to  5  grain  doses  in  retention  of  urine.  Its  chief  recom- 
mendation, as  a  vermifuge,  consists  in  the  smallness  of  its  dose, 
and  its  comparative  tastelessness.  It  is  thus  described  in  the  Phar- 
macopcela. 

A  colorless  substance,  crystallizing  in  shining,  flattened  prisms, 
without  smell,  and  nearly  tasteless  when  first  put  into  the  mouth, 
but  afterwards  bitter,  it  is  not  altered  by  the  air,  but  becomes 
yellow  on  exposure  to  light.  It  melts  when  heated,  and  forms,  on 
cooling,  a  crystalline  mass.  When  heated  somewhat  above  its 
melting  point,  it  rises  unchanged  in  dense,  white,  irritating  vapors. 
Nearly  insoluble  in  cold  water,  it  is  dissolved  by  250  parts  of  boil- 
ing water.  It  is  soluble  in  43  parts  of  cold  and  3  parts  of  boiling 
alcohol,  and  in  75  parts  of  ether — its  alcoholic  and  ethereal  solu- 
tions are  intensely  bitter. 

The  santonates  are  decomposed  by  being  boiled  with  water.  The 
potassa  salt  is  uncrystallizable.  The  soda  salt,  which  on  account 
of  its  solubility  has  been  proposed  as  a  substitute  for  the  acid,  is 
obtained  by  digesting  its  alcoholic  solution  with  carbonate  of 
sodium,  evaporating,  redissolving  in  strong  alcohol,  and  crystal- 
lizing. Large  crystals  are  obtained  by  evaporating  spontaneously 
its  concentrated  aqueous  solution.  It  contains  74  per  cent,  santonic 
acid. 

Caivcic  acicl^  on  which  the  strong  diuretic  virtues  df  cahinca  root 
depend,  is  obtained  by  treating  the  alcoholic  extract  with  water, 
filtering,  adding  milk  of  lime  gradually  until  all  bitterness  has  dis- 
appeared, and  treating  the  precipitated  cahincate  of  calcium  with 
alcoholic  oxalic  acid.  This  acid  was  among  the  rare  products  ex- 
hibited by  Merck  in  the  World's  Fair  of  1862. 

Polygalia  Acid,  Senegin,  Polygalln, — The  root  is  extracted  with 
alcohol,  evaporated  to  syrupy  consistence,  and  this  mixed  with  ether 
which  separates  fixed  oils, and  in  which  it  is  nearly  insoluble;  after 
some  time  a  precipitate  forms  which  is  collected  on  a  filter,  dissolved 
in  boiling  alcohol,  treated  with  animal  charcoal,  and  filtered.  {See 
the  paper  by  Prof.  Procter  in  Proc,  Am.  Ph.  Assoc.,  1859,  p.  297.) 

Cetraric  Acid, — Iceland  moss  is  extracted  by  boiling  alcohol  and 
carbonate  of  potassium,  the  liquid  acidulated  with  muriatic  acid 
and  mixed  with  four  or  fivd  volumes  of  water.  The  precipitate 
consists  principally  of  cetraric  and  lichenstearic  acids.  It  is  dis- 
solved in  eight  or  ten  times  its  quantity  of  boiling  weak  alcohol 
and  filtered,  on  cooling  the  lichenstearic  acid  crystallizes  in  quad- 
rangular plates,  afterwards  the  cetraric  acid  in  needles;  the  needles 
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are  separated  from  an  amorphous  body,  and  several '  times  recrys- 
tallized. 

Anacardic  acid  is  obtained  from  the  pericarp  of  cashew-nuts  bv 
treating  the  ethereal  extract  with  water,  to  separate  tannic  acid, 
dissolvmg  in  alcohol,  and  digesting  with  hydrated  oxide  of  lead; 
the  anacardate  of  lead  is  decomposed  by  sulphuretted  hydrogen. 
The  impure  acid  is  purified  by  washing,  recombining  with  lead, 
and  decomposing  by  diluted  sulphuric  acid. 

Digitalic  Acid. — The  alcoholic  extract  of  the  aqueous  extract  of 
dii^talis  is  treated  with  ether,  which  dissolves  the  acid  and  digi- 
talin;  caustic  baryta  precipitates  digitalate  of  barium,  which  by 
decomposition  with  sulphuric  acid  yields  the  acid. 

JJigitaleic  Acid. — The  precipitate  of  the  aqueous  extract  by  acetate 
of  lead  is  washed,  decomposed  by  carbonate  of  sodium,  the  filtrate 
precipitated  by  muriatic  acid,  recrystallized  from  hot  alcohol. 

Comic  acid  or  Comine  is  prepared  bv  Geiger  by  exhausting  the 
aqueous  extract  of  Cornus  Florida  witn  ethereal  alcohol,  agitating 
tlie  solution  with  some  HO,PbO  and  evaporating  the  filtrate  spon- 
taneously. (See  Maisch's  paper  in  Proc.  Am.  Ph.  Assoc.y  1859, 
p.  815.) 

Fourth  Group. — Acids  combined  with  Vegetablb  Alkalies. 

It  has  not  yet  been  ascertained  of  all  alkaloids  in  what  com- 
binations they  occur  naturally.  The  large  number  of  vegetable 
acids  in  existence,  and  the  difficulties  often  attending  their  complete 
isolation,  make  the  recognition  of  an  acid  in  its  natural  association 
a  matter  of  no  ordinary  difficulty,  and  have  led  to  the  proposal  of 
many  new  names  for  acids  long  before  known,  before  their  identity 
with  those  before  discovered  had  been  established  beyond  doubt. 
The  greater  the  difficulty  in  isolating  an  acid,  or  the  more  widely 
diffused  it  is  throughout  organic  nature,  the  greater  will  be  its 
liability  to  receive  constantly  new  names  from  plants  hitherto  not 
subjected  to  a  complete  analysis.  It  is  only  necessary  to  refer  for 
illustration  to  malic  acid,  which  has  been  named  at  various  times 
after  quite  a  number  of  plants ;  under  that  head,  attention  luis  been 
drawn  to  various  acids,  mostly  connected  with  alkaloids,  which,  by 
later  investigations,  have  been  proved  to  be  malic  acid.  Of  acids 
treated  of  in  the  second  group,  the  following  would  likewise  belong 
to  this  fourth  group;  fumaric  acid,  in  Glaucium  luteum  combined 
with  glaucina;  aconitic  acid  in  Aconitum  napellus  combined  with 
Bconitia.  Meconic  and  kinic  acids  are  important  on  account  of 
Bome  of  their  reactions. 

ChelicloDie  acid,    CfH^O^.     In  celnndine  with   lime,   Banguinarina  and   chererythrioa. 

Colorleiis  needles,  soluble  in  -water  and  alcohol ;  parple  by 
warm  H^SO^;  the  salts  colorless;  the  tribasio  salts  lemon- 
yellow. 

Meconio  acid,     HfijUOj.    In  opium  with  morphia.    Colorless  pearly  scales  or  prisms: 

tn8te  faintly  acid  and  astringent;  little  soluble  in  cold 
water  and  ether,  soluble  in  hot  water  and  alcohol.  Sesqui- 
salts  of  iron  are  colored  deep  red  by  a  trace  of  acid,  the 
coloration  is  not  affected  by  boiling,  dilute  acids,  or  chlo- 
ride of  gold  (difference  from  sulphocynnide) ;  this  test  U 
cbarncteristic  of  the  presence  of  opium. 
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Veratrio  aoid,  O^H^gO^.        In  oeTadilla  seed,  with  Teratria.    Four-sided  needles ;  sut- 

limable,  soluble  in  alcohol  and  boiling  water.  The  Tcra- 
trates  of  the  alkalies  are  very  orystallisable  and  soluble  in 
water  and  alcohol. 

Colombic  acid,  C^^Egfij.      In  Colombo   root,   with  berberine.      Straw-jellow  powder 

nearly  insoluble  in  water,  little  in  ether,  easily  in  alcohol; 

the  latter  solution  precipitated  by  Pb,Ac  but  not  by  Cu,  Ael 
Kinic  acid,  HC^IIjiOq.  In  Peruvian  bark  with  quinia,  cinohonia,  in  seeds  of  coffee 

with  cnffeina.  Oblique  rhombic  prisms,  soloble  slowly  in 
2 J  parts  cold  water,  little  in  aleohol,  scarcely  in  ether; 
most  salts  are  soloble.  Heated  over  its  melting  ^int, 
decomposed  into  benieic  and  phenylic  acids,  salieyloos 
acid,  hydrokinone  and  benzol :  with  MnO,  and  H^SO^  ooa- 
▼erted  into  kinone,  carbonic  and  formic  acids. 

Chelidonic  Acid. — Celandine  contains,  while  young,  chiefly  malic 
acid ;  when  in  flower,  malic  acid  has  disappeared,  and  the  juice  con- 
tains chelidonic  acid.  To  prepare  it,  the  juice  is  coagulated  by 
heat,  the  filtrate,  after  being  acidulated  with  nitric  acid,  is  precipi- 
tated by  nitrate  of  lead,  which  must  not  be  added  in  excess;  the 
precipitate  is  decomposed  by  hydrosulphuric  acid,  the  free  acid 
combined  with  lime,  the  salt  recrystallized,  decomposed  by  carbon- 
ate of  ammonium,  and  afterwards  by  muriatic  acid. 

MecoTific  Acid, — ^The  meconate  of  calcium  obtained  on  the  manu- 
facture of  morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated 
to  195°,  when,  on  cooling,  acid  meconate  of  calcium  crystallizes, 
which  is  treated  again  in  the  same  way;  meconic  acid  now  crystal- 
lizes, is  purified  by  repeated  crystallizations,  combined  with  ammo- 
nia or  potassa,  and  lastly  precipitated  by  muriatic  acid. 

Komenic  acidj  CgH^O,™  C^Rp^ — COj,  by  heating  meconic  acid  to 
390°,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic 
acid. 

Hard  warty  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight 
acid  taste;  bibasic. 

Parakomenic  acid^  C^H^O^,  in  small  quantity,  on  the  dry  distilla- 
tion of  the  former.     Feathery  needles,  very  acid  taste;  bibasic. 

Pyromeconic  acidj  C^II^OgSs  C^H^O, — CO,,  by  the  dry  distillation 
of  meconic  or  komenic  acid.  Crystallizes  in  colorless,  lustrous 
needles,  scales,  or  octohedrons ;  fuses  at  257° ;  sublimes  at  212® 
completely,  is  easily  soluble  in  alcohol  and  water,  monobasic,  a 
weak  acid. 

All  these  derivatives  of  meconic  acid  show  its  characteristic 
coloration  with  sesquisalts  of  iron. 

Veratric  Acid, — The  alcoholic  tincture  of  cevadilla  seed  is  acidu- 
lated with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is 
distilled  and  decomposed  by  an  acid. 

ColuwJbic  Acid, — The  alcoholic  extract  of  columbo  root  is  treated 
with  lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinic  Acid, — The  bark  is  exhausted  by  acidulated  water,  the 
alkalies  precipitated  by  a  little  lime,  more  lime  precipitates  the  cin- 
chotannic  acid  and  coloring  matter,  the  filtrate  is  evaporated,  the 
crystals  of  kinate  of  lime  decolorized  with  animal  charcoal,  and 
decomposed  by  oxalic  acid. 

This  acid,  which  has  been  prepared  from  huckleberry  leaves,  oc- 
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cure  probably  in  man^  plants,  since  the  extract  of  coffee  leaves  and 
aeed,  l^araguay  tea,  Li^ustrum  vulgare,  Hedera  helix,  various  oaks, 
elms,  and  ashes  yield  with  MnOjand  H,SO^,  the  following  compound. 

Kinone^  CaH^O.,  golden-yellow  prisms,  odor  of  iodine,  fusible, 
volatilizable,  little  soluble  in  cold  water,  soluble  in  alcohol  and 
ether;  with  sulphuretted  hydrogen  it  turns  immediately  red,  pre- 
cipitates floccules,  which,  after  drying,  are  olive-green. 

Mydrokincne,  C^H^O,,  by  dry  distillation  of  kinic  acid,  or  from 
kinone  by  the  action  of  sulphurous  or  hydriodic  acids.  Colorless 
prisms,  inodorous,  fusible,  volatile;  easily  soluble  in  water  and 
alcohoL    Oxidizing  agents  precipitate  needles  of 

Green  ht/drokinone,  C^H^Oj  +  C^jH^Oj,  of  a  beautiful  green  metallic 
lostre;  fusible,  but  decomposed  on  volatilizing,  litue  soluble  in 
water,  more  in  alcohol. 

Fifth  Group. — Acids  derived  from  or  Yielding  Essential  Oils. 

But  few  of  the  numerous  essential  oils  naturally  contain  acids, 
and  have,  in  consequence  thereof,  an  acid  reaction ;  most  oils,  how- 
ever, on  exposure  to  the  atmosphere,  become  oxidized,  and  while 
they  assume  a  thicker  consistence,  their  chemical  nature  is  partly 
changed,  and  they  now,  in  alcoholic  solution,  impart  a  red  color, 
more  or  less  decidedly,  to  blue  litmus  paper — they  have  become 
resinified.  A  similar  change  takes  place  by  subjecting  the  essential 
oils  to  the  influence  of  nitric  or  chromic  acid,  or  other  strong  oxi- 
dizing agents.  Thus  the  essential  oils  yield  a  large  number  of 
acids,  mostly  of  a  nature  which  may  be  termed  resinous.  The 
compounds  from  which  essential  oils  are  generated  in  the  plants  are 
not  known ;  but  several  principles  have  b^n  discovered  and  isolated, 
which  under  various  circumstances  are  split  into  two  or  more 
bodies,  one  of  which  has  all  the  characteristics  of  an  essential  oil. 
But  one  of  these  principles  is  of  an  acid  nature,  the  others  will  be 
found  under  the  head  of  neutral  principles.  Tlie  following  em- 
braces those  acids  only  that  are  important  in  a  medical  point  of 
view,  or  interesting  on  account  of  their  relation  to  other  proximate 
principles. 

(a)  Acids  occurring  in  the  freshly-distilled  Crude  Oils. 

Hjdroeyuiie  seid,  HNC.  In  the  Tolntile  oils  of  amygdaless  and  pomaoesB.     (See 

Nitrogenated  Oils.)  The  anhydrous  acid  is  colorless, 
limpid,  crystallixes  at  50  F. ;  sp.  gr.  .G9 ;  decomposed 
on  keeping;  extremely  poisonous. 

Salicylous  aoid,  C^Efi^  The  Tolatile  oil  of  herbaceous  plants   of  the   genus 

SpirsBa;  oily  liquid,  colorless  or  reddish,  of  an 
agreeable  aromatic  odor  and  burning  taste;  sp.  gr. 
1.17 ;  it  feezes  at  60  p.,  and  boils  at  3400  p. 

MethyUeaUcylio  acid,  The  oxygenated  part  of  oil  of  wintergreen ;  colorless  or 

C,U4(0Hg)0,C0H.  reddish-yellow  oil  of  a  well-known  odor ;  sp.  gr.  1.18; 

boiling  point  2520. 

Caryophyllic  acid,  Cj^H^O,.        The  oxygenated  part  of  oil  of  clones ;  colorless  oil,  of 

1.079  sp.  gr. ;  boiling  point  4840;  odor  and  taste  of 
cloTCS ;  resinifies  in  contact  with  the  air.  The  caryo- 
phyllates  of  alkalies  and  alkaline  earths  are  crystal- 
liiable;  metallic  salts  are  either  precipitated  or 
colored  blue,  Tiolet,  or  green. 
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(b)  Products  of  Oxidation  by  the  Atmosphere. 


Valerianio  acid,  CgHj^O,. 


Benzoic  acid,  C^HgO,. 


From  Talerol  in  oil  of  valerian  and  Talerian  root;  color- 
less oily  liquid,  of  a  disagreeable  odor  of  Talerian 
and  old  cheese,  and  a  similar  acid  taste ;  its  sp.  gr. 
is  .987  ;  its  boiling  point  3470  F. ;  it  is  inflammable, 
dissoWes  in  80  parts  cold  water,  and  in  all  propor- 
tions of  alcohol  and  ether ;  it  dissoWes  camphor  and 
some  resins. 

In  old  oil  of  bitter  almonds,  benioin  with  dnnamio 
acid;  inodorous  needles  or  scales;  when  sublimed 
Arom  benzoin  of  a  faint  balsamic  odor;  taste  alight, 
afterwards  acrid;  fusible  at  24£0;  boiling  at  4G20; 
soluble  in  200  p.  cold  and  25  boiling  water ;  more  in 
alcohol  and  ether. 

In  old  oil  of  cinunmon,  Etoraz,  Tolu,  Peru  balsam,  etc. 
Resembles  the  former  in  physical  properties.  Color, 
less  prismatic  and  scaly  crystals,  melting  at  2640  F., 
boiling  and  distilling  at  6o50  p. ;  little  soluble  in 
cold  water  (less  than  benzoic  acid),  easilj  solable  in 
alcohol. 


(c)  Acids  obtainable  by  artificial  oxidation  of  Volatile  Oils. 


Cinnamic  acid,  CgHgO, 


Anisic  acid,  CgllgOj. 


Pelargonio  acid,  CgHigO,. 


Rutinic  or  caprinic  acid, 
CiqHjjO,. 


Angelicio  acid,  CjHfO, 


From  oil  of  anise  and  fennel  by  oxidation  with  6  p. 
K2Cr04  and  H^SO^ ;  large  colorless  prisms,  nearly 
insoluble  in  cold  water,  easily  in  boiling  water,  in 
alcohol,  and  ether.  Melts  at  84 70  P.,  sublimes  at 
higher  temperature  in  white  needles;  distilled  over 
baryta,  is  decomposed  into  carbonic  acid  and  nnisol, 
CgH^O,  s=  CO,  +  C,,  Hg,0.    Its  salts  are  orystalliiable. 

From  oil  of  rue  by  diluted  NO5,  and  in  oil  of  rose  gera- 
nium ;  colorless  oil,  of  a  peculiar  odor;  crystallises 
in  CQld  weather  and  boils  at  500O ;  its  compound  with 
ether  is  interesting  for  its  agreeable  odor  of  quinces. 
(See  Pelargonic  Ether.) 

From  oil  of  rue  by  HNO.,  and  in  woe  butter  of  cows  and 
goats,  in  cod -liver  oil,  cocoanut  oil,  and  some  fusel 
oils ;  white  crystalline  masses,  of  a  peculiar  **  buck's  " 
odor,  easily  soluble  in  alcohol  and  ether. 

From  oil  of  chamomile  by  KO.     (See  Third  Group.) 


(d)  Acids  obtainea  from  Empyreumxitic  Oils 


Phenylio  acid,  CgH^HO. 


Cnrbazotic  ncid, 
HCHa(NO,),0. 


In  coal  tar;  from  salicylic  and  kinio  acids,  and  some 
resins;  in  castor,  and  the  urine  of  many  domestic 
animals.  Long  colorless  needles,  melting  at  950, 
boiling  at  8690  p. ;  not  very  soluble  in  water,  in  all 
proportions  in  alcohol  and  ether,  soluble  in  concen- 
trated acetic  acid.  By  nitric  acid  it  is  converted  into 
picric  acid. 

By  HNO,  from  salicin  and  its  derivatives,  from  couma- 
rin,  phloridzic,  and  phenylic  acids,  silk,  indigo,  and 
coal  tar  ;  yellow  scales  or  octahedrons,  soluble  in  86 
parts  of  water  of  60O,  easily  soluble  in  alcohol  and 
ether,  explosive  when  suddenly  heated ;  it  colors  the 
skin  yellow,  is  very  bitter,  and  is  a  dye  for  silk  and 
wool,  but  not  for  cotton.  Its  salts  are  yellow,  crys- 
tillizable,  very  bitter,  soluble,  and  explosive  by 
heating. 


HTDROCYANIO    ACID.  445 

Ferrocyanide  of  Potassium  and  Hydrocyanic  Acid. 

Hydrocyanic  or  prussic  acid,  as  formed  by  a  reaction  between 
amygdalin  and  emulsin,  and  as  an  ingredient  in  the  volatile  oils 
distilled  fix)m  many  plants  belonging  to  the  natural  family  of 
Rosacese,  has  already  been  referred  to  {see  Nitrogenated  Volatile 
Oils;  also  Amvgdalin),  but  for  pharmaceutical  use,  the  acid  is  pre- 
pared artificially,  and  the  U.  S.  Pharmacopoeia  gives  two  processes, 
the  starting-point  for  each  being  the  decomposition  of  ferrocyanide 
of  potassium  by  sulphuric  acid.  ' 

Potassii  ferrocyanidumy  U.  8.  P.,  yellow  pnissiate  of  potassium^  is 
only  made  on  a  large  scale  from  animal  matter  free  of  bones.  This 
is  either  first  subjected  to  dry  distillation  in  order  to  gain  part  of 
the  nitrogen  as  amuionia,and  the  remaining  charcoal,  which  is  highly 
charged  with  nitrogen,  is  fused  together  with  small  fragments  of 
iron  and  potash ;  or  the  first  part  of  the  process  being  omitted,  the 
animal  matter  is  at  once  subjected  to  a  red  heat  in  conjunction  with 
potash  and  iron.  After  long^jontinued  heating  and  stirring,  a 
combination  has  been  eftected,  the  fused  mass  now  containing 
cyanide  of  potassium,  which,  when  dissolved  in  water,  combines 
with  finely-divided  iron,  and  crystallizes  into  large  yellow  tabular 
prisms,  which  have  a  sweetish  bitter  taste,  are  soluble  in  four  parts 
of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  one  equivalent  of  cyanide  of  potassium  and 
one  of  cyanide  of  iron,  B>K^FeCyft.  The  water  of  crystallization  is 
given  off  in  a  dry,  warm  atmosphere,  and  the  crystals  become  white 
and  pulverulent.  This  salt  has  an  extensive  use  in  the  arts,  and  is 
employed  for  the  preparation  of  ferrocyanide  of  iron,  hydrocyanic 
acid,  and  all  its  compounds. 

This  salt  is  little  used  in  medicine;  it  is  not  poisonous,  but  in 
very  large  doses  is  apt  to  produce  vertigo,  coldness,  and  fainting; 
it  has  been  recommended  as  an  alterative,  antiphlogistic,  and  tonic 
astringent  in  the  dose  of  from  ten  to  twenty  grains  internally,  and 
externally,  in  an  eye-salve,  composed  of  from  five  to  twenty  grains 
to  one  drachm  of  cacao-butter. 

The  commercial  salt,  though  not  chemically  pure,  is  sufficiently 
pure,  if  it  is  well  crystallized,  and  dissolves  in  two  parts  of  boiling 
water. 

Argenti  Cyanidum^  U.  8. ;  Cyanide  of  Silver, — According  to  the 
Pharmacopoeia^  the  hydrocyanic  acid,  produced  from  two  troyounces 
of  ferrocyanide  of  potassium,  as  below,  is  conducted  into  a  solution 
of  two  ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a  white,  tasteless,  inodor- 
ous powder,  which  is  darkened  by  the  light,  is  insoluble  in  diluted  . 
nitric  acid,  but  decomposed  by  it  at  a  boiling  temf>erature.  It  is 
soluble  in  ammonia,  and  in  cyanide  of  potassium,  and  consists  of 
one  equiv.  of  cyanogen,  and  one  of  silver=  AgCy.  It  is  used  some- 
times externally  in  ointments  as  an  anti-syphilitic. 

Acidum  Hydrocyanicum  Dilutum^  U.  8.  !r. — From  the  above  two 
salts  the  Pharmacopoeia  gives  two  distinct  processes,  the  first  of 
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which  is  intended  for  making  hydrocyanic  acid  in  larger  quanti- 
ties, while  the  second  process,  is  given  for  its  extemporaneons  pre- 
paration, and  is  particularly  applicable  for  the  use  of  the  physician. 

First  Process, — Take  of  ferrocyanide  of  potassium  3ij,  Bulphnric 
acid  Siss,  distilled  water  q.  s.  Mix  the  acid  with  distilled  water 
f 3iv,  and  pour  the  mixture  when  cool  into  a  glass  retort.  To  this 
add  the  ferrocyanide  of  potassium,  previously  dissolved  in  distilled 
water,  f  Sx.  Irour  of  the  distilled  water  f  3  viij  into  a  cooled  receiver; 
and,  having  attached  this  to  the  retort,  distil  by  means  of  a  sand- 
bath,  with  a  moderate  heat,  fSvj.  Lastly,  add  to  the  product,  dis- 
tilled water  fSv,  or  q.  s.  to  render  the  diluted  hydrocyanic  acid  of 
such  strength  that  12.7  grains  of  nitrate  of  silver  dissolved  in  dis- 
tilled water  may  be  accurately  saturated  by  100  grains  of  the  acid, 
and  give  10  grains  of  the  cyanide  of  silver,  which,  correepondine 
with  20  per  cent,  of  its  own  weight  of  anhydrous  hydrocyanic  acid, 
indicates  2  grains,  or  2  per  cent,  of  it  in  100  grains  of  the  officinal 
acid. 

The  difficulties  in  this  process  at^e  twofold:  1st.  It  is  difficult  to 
conduct  the  distillation  in  an  ordinary  uncovered  retort  on  account 
of  the  excessive  bumping  occasioned  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate;  and,  2d.  It  is  trouble- 
some to  adjust  the  strength  of  the  distillate  to  the  officinal  standard. 
The  first  of  these  difficulties  may  be  overcome  by  placing  the  retort 
in  a  sand-bath,  or  setting  it  upon  fine  wire-cloth,  introducine^^at 
the  same  time  in  the  liquid  a  piece  of  thick  platinum  wire.  The 
precision  necessary  to  be  observed  in  regard  to  the  strength  of  so 
powerful  a  medicine  as  this,  and  the  impossibility  of  regumting  by 
the  proportions  employed  the  amount  of  the  acid  generated  and 
absorbed  by  the  water  in  the  receiver,  make  it  necessary  to  deter- 
mine its  strength  by  experiment  at  each  operation.  This  may  be 
accomplished  by  testing,  say  100  grains  of  the  acid  distillate  with 
nitrate  of  silver  before  diluting  it,  carefully  washing  the  resulting 
cyanide  of  silver,  drying  and  weighing  it,  then  calculating  the 
degree  of  dilution  required  by  the  weight  of  this  precipitate.  If 
of  proper  strength,  this  would  be  10  grains,  as  above,  but  in  this 
experiment  of  course  a  larger  yield  would  be  obtained.  The  equa- 
tion would  then  be  as  follows:  As  the  known  weight  of  the  pre- 
cipitate from  acid  of  standard  strength,  is  to  the  weight  of  cyanide 
obtained  from  the  distillate,  so  is  the  quantity  of  the  acid  weighed 
to  the  quantity  to  be  obtained  by  dilution.  Suppose  the  precipi- 
tate to  have  weighed  11.5  grains — ^then  10:11.5::  100:115;  or  to 
every  100  grains  of  the  distillate  15  grains  of  water  must  be  added, 
to  make  the  officinal  diluted  hydrocyanic  acid. 

For  ascertaining  the  strength  of  liquids  containing  hydrocyanic 
'  acid,  by  volumetric  analysis,  see  a  paper  by  Dr.  W.  H.  Pile,  in  Am. 
Joum.  Phar.j  1862,  p.  130,  where  also  a  neat  graduated  tube,  made 
for  this  purpose,  is  figured.  The  process  is  Liebig's,  and  is  based 
on  the  formation  of  a  soluble  double  cyanide  of  potassium  and 
silver,  before  chloride  of  silver  is  formed. 

The  plan  recommended  to  the  inexperienced  is,  to  saturate  the 
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acid  which  comes  over  by  the  officinal  process  without  special  re- 
ference to  the  quantity  of  water  in  the  receiver,  with  nitrate  of 
ailver,  as  stated  above,  to  form  the  officinal  cyanide  of  silver,  and 
further  proceed,  after  carefully  washing  and  drying  the  product,  by 
the  second  process  of  the  Fharmacopoeia^  as  follows: — 

Second  Process  for  Diluted  Hydrocyanic  Acid. 

Take  of  Cvanide  of  silver Fifly  grains  and  a  half. 

Muriatic  acid Forty-one  grains. 

Distilled  water One  lluidounce. 

Mix  the  muriatic  acid  with  the  distilled  water,  add  the  cyanide 
of  silver,  and  shake  the  whole  in  a  well-stoppered  vial;  when  the 
insoluble  matter  has  subsided,  pour  off  the  clear  liquid  and  keep  it 
for  use.  In  preparing  this  medicine,  a  slight  excess  of  muriatic 
acid  is  not  objectionable,  giving  it  greater  stability.  The  only  aj>- 
parent  objection  to  this  process  is  its  expensiveness;  this  is,  liow- 
ever,  less  than  would  at  first  appear.  The  reaction  between  muri- 
atic acid  and  the  cyanide  results  in  the  production  of  hydrocyanic 
acid  and  chloride  of  silver,  thus — AgCy  +  HCl  =  IlCy  -f  AgCl. 
Now,  the  chloride  of  silver  is  convertible  into  pure  metallic  silver 
by  the  introduction  into  it  while  in  the  condition  of  a  moist  pow- 
der, of  a  strip  of  zinc,  which  abstracts  the  chlorine,  the  chloride  of 
zinc  becoming  dissolved,  and  the  pure  silver  remaining  as  a  gray- 
colored  spongy  mass  or  powder,  which,  on  being  washed  and 
treated  with  nitric  acid,  yields  the  soluble  nitrate  ready  for  any 
further  use. 

The  practitioner,  who  wishes  to  be  prepared  for  every  demand 
of  his  practice,  may,  with  advantage,  supply  himself  with  a  suitable 
f 5j  vial,  containing  60J  grains  cyanide  of  silver,  to  which  the  mixed 
muriatic  acid  and  water  may  be  added  when  the  occasion  arises. 

The  diluted  acid  prepared  as  above  is  a  colorless  liquid  occasion- 
ally having,  from  the  presence  of  iron,  a  slight  blue  tint,  of  a  pecu- 
liar odor  and  taste;  it  is  entirely  volatilized  by  heat,  and  decom- 
poses under  the  influence  of  light.  It  is  usually  put  up  in  one- 
ounce  ground-stopt^red  vials,  wrapped  in  dark  blue  or  black  paper, 
mud  sometimes  inclosed  in  a  tin  case.  It  contains  two  per  cent,  of 
anhydrous  HCy.  Its  use  in  medicine  has  been  avoided  by  some 
practitioners,  on  siccount  of  the  violent  poisonous  character  of  the 
anhydrous  or  concentrated  acid;  but  in  the  diluted  form,  in  which 
it  is  officinal,  it  is  no  more  dangerous  than  many  other  remedies 
constantly  prescribed,  and,  notwithstanding  the  alleged  variable 
strength  of  the  commercial  article,  I  believe  it  will  be  found  as 
nearly  uniform  as  most  other  pharmaceutical  preparations  prepared 
by  manufacturers. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  some 
practitioners,  who  employ  it  simply  mixe<l  with  mucilage,  or  with 
the  galenical  preparations  of  digitalis,  valerian,  etc.  It  should  not 
be  prescribed  with  strong  alkaline,  ferruginous,  or  other  metallic 
salts. 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the 
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officinal;  in  other  countries,  however,  its  strength  varies  materially. 
The  acid  of  the  London^  Dublin^  and  Prussian  Pharmacopmas  is  of 
about  the  same  strength  as  our  own,  that  of  the  Ediriburgh  Phar- 
macopoeia contains  about  8 J  per  cent.,  Scheele's  acid  6  per  cent.,  and 
some  European  Pharmacopoeias  even  a  much  larger  proportion  of 
anhydrous  acid.  The  dose  of  our  officinal  acid,  being  ''lij'to  "iv,  is 
so  small  that  there  is  no  necessity  for  employing  a  stronger. acid  in 
formulas,  which  would  be  liable  to  lead  to  dangerous  mistakes;  be- 
sides, it  must  be  remarked  that  strong  acids  are  very  prone  to  spon- 
taneous decomposition,  while  that  of  the  officinal  strength,  if  not 
exposed  to  the  light  or  to  a  continued  high  temperature,  keeps  well 
for  a  considerable  time.  Of  course  the  vials  are  to  be  well  stoppered 
on  account  of  the  volatility  of  the  acid. 

Potassii  Cyanidunij  U.  S.  r. ;  Cyanide  of  Potassium. — ^This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  properties 
of  hydrocyanic  acid;  it  is  given  as  a  substitute  for  it.  It  is  pre- 
pared by  fusing  ferrocyanide  of  potassium  with  carbonate  of  jiotas- 
sium  until  effiervescence  ceases,  when  the  clear  liquid  is  poured  off 
the  precipitated  oxide  of  iron,  and,  immediately  after  cooling,  put 
into  well-stoppered  bottles.  It  is  then  in  white  fused  masses  of  a 
powerful  caustic  taste,  and  a  composition  which  is  expressed  by  the 
formula  KCy,  but  thus  prepared  it  is  contaminated  by  carbonate 
and  cyanate  of  potassium. 

The  pure  cyanide  is  equal  to  §  of  its  weight  of  hydrocyanic  acid, 
the  officinal  to  somewhat  less.  The  dose  is  j^  grain,  which,  with 
proper  care,  may  be  gradually  increased  to  J  grain;  it  is  given  dis- 
solved in  alcohol  or  water. 

It  is  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of 
silver  and  durable  ink,  and  its  utility  as  a  solvent  for  metallic 
oxides  is  well  known  in  electro-metallurgy  and  photography. 

Salicylous  or  spirous  acid  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  by  fermentation  of  helicin.  3  parts  salicin 
are  mixed  with  3  parts  bichromate  of  potassium,  and  24  parts  water; 
to  this  4J  parts  sulphuric  acid  in  12  parts  water  are  added,  and 
after  the  reaction  has  ceased,  heat  is  applied,  and  distilled  as  long 
as  with  the  water  an  oily  liquid  comes  over,  wnich  is  taken  up  by 
ether  and  left  after  its  evaporation. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a 
rose  odor;  this  reaction  has  been  proposed  for  the  formation  of  an 
artificial  rose-water. 

If  salicylous  acid  is  heated  with  potassa,  it  is  converted  into  -soli- 
cyli(*  or  spirie  acid^  C^H^Oj,  which  is  of  importance  as  the  acid  con- 
tained in  the  following: — 

Methyl-salirylic  acid,  or  oil  of  wintergreen^  GRfi^fi^^C^fi^  is 
the  oil  obtained  h^  distillation  with  water  from  Gaultheria  pro- 
cumbens.  By  distillation  with  an  excess  of  baryta  it  is  converted 
into  carbolate  of  oxide  of  methyle,  while  by  the  dry  distillation  of 
an  alkaline  or  earthy  salicylate,  a  carbonate  and  carbolic  acid  is 
formed,  C^n.O,  -=  CO,  +  C,H,0  (carbolic  acid). 

Caryophyllic  or  Eugenic  Acid. — If  oil  of  cloves  is  treated  with 
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solution  of  potaasa  or  soda,  and  the  light  carbo-hydrogen  distilled 
off,  the  acid  may  be  easily  separated  by  a  miueral  acid. 

Acidum  Valerianicum^  U.  S.  P. 

This  important  acid,  which  is  developed  spontaneously  by  the 
oxidation  of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also 
met  with  in  the  root  of  Angelica  archangelica,  in  the  inner  bark 
of  Sambncus  niger,  in  assafcetida,  etc,  and  is  artificially  obtained 
by  the  oxidation  of  protein  compounds,  some  fatty  acids,  and  par- 
ticularly of  amylic  alcohol  or  fusel  oil.  The  Pharmacopoeia  prepares 
it  from  valerianate  of  sodium  by  dissolving  8  troyounces  in  3  tiuid- 
ounceB  of  water  and  decomposing  it  by  8  j  troyounces  of  sulphuric 
acid ;  the  oily  layer  is  repeatedly  agitated  with  strong  sulphuric 
acid  until  its  specific  gravity  is  reduced  to  below  .950,  when  it  is  dis- 
tilled and  only  that  portion  preserved  which  is  not  over  .940  sp.  gr. 

Valerianic  acid  is  a  colorless  oily  liquid,  repulsive  odor,  pungent, 
sour,  acrid,  disagreeable  taste.  Sp.  gr.  .933.  feoils  at  270°.  Soluble 
in  SO  parts  of  water. 

If  agitated  with  water  it  takes  up  from  20  to  25  per  cent,  water 
without  losing  its  oily  condition,  and  is  now  converted  into  the 
bihydrate,  HC^HgOj  +  2HjO,  which  has  a  specific  gravity  of  .950 
and  boils  at  270°. 

The  salts  have  an  unctuous  touch,  and  are  inodorous  when  per-  ' 
fectly  dry,  but  mostly  have  the  odor  of  the  acid;  they  revolve  wnen 
thrown  upon  water   in  a  crystallized  state,  like  the  butyrates. 
Most  of  them  are  soluble  in  water  or  alcohol,  or  in  both  liquids, 
and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate 
of  ammonium,  zinc,  iron,  bismuth,  morphia,  quinia,  and  atropia. 
See  the  several  heads  for  descriptions  of  tnese. 

Acidum  Benzoicum^  U.  S.  P. 

This,  with  cinnamic  acid,  is  considered  characteristic  of  the  class 
of  medicines  called  balsams.    The  two  acids  are  closely  allied  in. 
their  chemical  nature,  as  has  been  already  shown; 
they  are  also  related  to  salicylic  and  allied  acids.  Fig.  178. 

For  medicinal  use  it  is  readily  obtained  from 
benzoin  by  sublimation.  For  this  experiment, 
which  is  an  interesting  one  to  the  pharmaceutical 
student,  the  following  simple  directions  are  to  be 
observed.  Select  an  iron  or  tinned  iron  pan  or 
cup— a  common  pint  cup,  without  a  handle,  will 
answer — and,  having  covered  the  bottom  with 

some  powdered  benzoin  mixed  with  sand,  stretch  

over  the  top  of  it  a  piece  of  porous  paper,  which      Benxoio  add  appa- 
may  be  secured  at  the  edge  by  a  string,  but  pre-  ratus. 

ferably  by  glue  or  some  firm  paste.    Now  fold  a 
tall  conical  or  straight-sided  cap  of  the  diameter  of  the  pan,  and 
tie  it,  or  cement  it  securely  round  the  upper  edge,  and  set  the  whole 
29 
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in  a  sand-bath,  or  over  a  slow  and  will-regulated  Bonroe  of  heat, 
leaving  it  for  several  hours.  On  removing  the  cap,  it  will  be  found 
to  contain  brilliant  white  feathery  crystals  of  benzoic  acid.  The 
residue  in  the  cup,  by  bein^  again  powdered,  mixed  with  sand,  and 
heated,  will  yield  another  though  a  less  abundant  and  less  beautiful 
crop  of  crystals. 

The  process  of  Scheele  consists  in  boiling  the  balsam  with  hydrate 
of  lime,  and  treating  the  benzoate  of  calcium  thus  formed  with 
muriatic  acid.  Thus  procured,  benzoic  acid  has  but  little  odor,  and 
is  ill  adapted  to  the  uses  to  which  it  is  usuallv  applied  in  medicine 
and  pharmacy.  Sometimes  the  process  of  sublimation  is  resorted 
to  at  first,  and  from  the  residue  the  remaining  acid  is  extracted  by 
Scheele's  process,  after  which  the  whole  is  mixed. 

The  virtues  of  the  acid  are,  partly  at  least,  dependent  on  the 
odorous  principles  with  which  it  is  associated.  Its  salts  have  no 
smell  if  prepared  from  the  chemically  pure  acid,  but  they  retain 
some  of  the  odor  of  the  officinal  acid  if  prepared  from  it.  Of  the 
salts  only  the  benzoates  of  ammonium  and  of  sodium  have  been 
occasionally  employed. 

Benzoic  acid,  if  distilled  with  caustic  potassa  in  excess,  is  con- 
verted into  carbonic  acid  and  benzol,  C^HgO^=  CO^-f  C^Hg;  in  the 
animal  organism  it  is  changed  into  hippuric  acid,  from  which  it 
may  be  reproduced  on  boiling  with  muriatic  acid ;  hippuric  acid  oc- 
curs naturally  in  the  urine  of  herbivorous  animals,  and  from  this 
source  the  German  article,  pccasionally  met  with  in  our  commerce, 
is  derived;  it  has  frequently  a  peculiar  urinous  odor,  and  quite  a 
different  appearance  from  the  sublimed  article,  having  been  crys- 
tallized from  an  aqueous  solution. 

Detection  of  Impurities. — All  fixed  impurities  are  left  behind  on 
volatilizing  some  of  the  acid ;  hippuric  acid  is  detected  by  its  odor, 
by  leaving  charcoal  on  heating,  and  by  evolving  ammonia  on  heat- 
ing it  with  lime;  cinnamicacid  imparts  the  odor  of  bitter  almonds 
to  the  distillate,  with  bichromate  of  potassium  and  sulphuric  acid. 

Benzoin  is  frequently  met  with  in  commerce,  which  contains  little 
or  no  benzoic  acid,  it  being  partly  or  wholly  replaced  by  cinnamic 
acid  ;  though  unfit  for  the  preparation  of  benzoic  acid  by  sublima- 
tion, it  may  still  be  of  excellent  quality  for  other  pharmaceutical 
preparations,  and  for  the  use  of  perfumers. 

Cinnamic  Acid. — To  prepare  this  acid,  liauid  storax  is  first  dis- 
tilled with  water,  to  obtain  styrol,  afterwaras  treated  with  carbo- 
nate of  sodium  (residue  is  styracin);  the  solution  is  evaporated, 
decomposed  by  muriatic  acid,  the  cinnamic  acid  after  washing 
recrystallized,  and  the  last  impure  portions  are  treated  again  with 
soda.  In  a  similar  way  it  is  obtained  from  Tolu  balsam  (here  the 
residue  is  Toluol).  With  excess  of  baryta  or  lime  it  is  converted 
into  carbonic  acid  and  cinnamen  (CgHj) ;  with  bichromate  of  j)0- 
tassium  and  sulphuric  acid  into  oil  of  bitter  almonds  (principal  dis- 
tinction from  benzoic  acid),  and  bv  distillation  with  hypocnlorite 
of  sodium  into  a  chlorinated  volatile  oil  of  agreeable  odor.     When 
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foBed  with  hydrate  of  potassa  it  is  decomposed  into  acetic  and 
benzoic  acids. 

Acidum  Carbdicumy  TJ.  S.  P. 

Carbdie  Acid^  Phenic  Acidy  Phenylic  Alcohol, — ^This  substance  has 
been  introduced  into  the  list  of  Materia  Aledica,  in  the  last  edition 
of  the  U.  8.  Pharmacopoeia.  It  is  defined  to  be  a  solid  substance 
obtained  from  the  products  of  the  distillation  of  coal  tar  between 
the  temperatures  of  300°  and  400°. 

In  the  last  edition  of  this  work  it  was  stated  that  the  source  of 
supply  of  creasote  was  indiscriminately  the  various  kinds  of  tar, 
especially  that  obtained  from  bituminous  coal,  without  j>ointing 
out  in  a  marked  manner  the  difterence  between  them.  Since  then 
the  investigations  which  chemists  had  been  prosecuting  for  some 
time  have  been  published,  and  from  their  labors  some  ot  the  most 
interesting  and  beautiful  applications  of  modern  science  have  re- 
sulted. 

The  following  table  will  show  the  difference  between  creasote 
and  carbolic  acid,  and  in  such  a  manner  as  to  clearly  place  them 
before  the  mind  of  the  student: — 


CR£AS0T£. 

A  colorless,  oily,  neutral  liquid. 

Boils  at  3970. 

Docs  not  congeal  at  17^  below  zero. 

Sp.  gr.  1.040. 

uocB  not  coagulate  collodion  when 
nuzed  with  it. 

If  a  splinter  of  pine  wood  be  im- 
mersed in  an  alkaline  solution  of  crea- 
sote, dried,  and  then  dipped  into  muri- 
atic add,  it  does  not  become  blue. 

Sparingly  soluble  in  water,  requiring 


Carbolic  Acid. 

A  solid  cr3'stalline  substance. 

Boils  at  from  351^  to  307^. 

Solid  at  ordinary  temperatures. 

Sp.  gr.  1.065. 

Coagulates  collodion  when  its  solu- 
tion is  mixed  with  it. 

A  splinter  of  pine  wood,  dipped  first 
in  an  alkaline  solution  of  carbolic  acid, 
dried,  and  then  immersed  in  muriatic 
acid,  will  become  of  a  deep-blue  color 
in  about  half  an  hour. 

Soluble  in  iVom  20  to  33  parts  of 
water,  the  purest  being  most  soluble. 

Formula  C.H^HO. 


80parts. 
Formula  CJI^JO^ 

The  uses  of  carbolic  acid  are,  as  will  be  readily  surmised,  much 
tb^  same  as  those  of  creasote ;  it  is  employed  as  a  caustic  at  times ; 
its  solution  is  used  in  toothache,  in  the  same  way  as  creasote. 

A  plaster  of  carbolic  acid  has  been  suggested  by  Joseph  Hirsh, 
of  Chicago,  formed  by  spreading  carbolate  of  glycerin  on  cloth, 
tissue  paper,  or  other  suitable  surface.  A  plastic  surgical  dressing 
has  b^n  proposed  by  Dr.  T.  K  Jenkins,  made  by  Kneading  47 
parts  of  prepared  cbalk  with  17  parts  of  a  mixture  of  4  partB  of 
glycerin  ana  1  part  of  carbolic  acid. 

The  following  are  several  formulas,  which  are  to  be  relied  on  as 
emanating  from  F.  Grace  Calvert,  of  Manchester,  England: — 

As  a  Caustic. — Melt  the  acid  by  placing  the  bottle  in  hot  water, 
and,  when  melted,  add  one-twentieth  of  its  bulk  of  water.  It  will 
then  remain  permanently  fluid,  and  can  be  diluted  as  required. 

As  a  Lotion^  for  External  Use. — Add  1  part  of  acid  to  30  parts 
of  boiling  water,  agitate  well,  and  filter. 
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For  Dressings. — It  is  adviBable  that  the  acid  should  be  dissolved 
in  either  pure  sweet  olive  oil,  or  almond  oil,  or  glycerin. 

For  Bums  and  Scalds, — A  mixture  of  1  part  acid  and  6  parts 
pure  olive  oil  is  most  frequently  employed. 

Carbolic  acid^  when  dissolved  in  glycerin,  can  readily  be  diluted 
to  any  degree  of  strength  as  required. 

An  extra  pure  acid  is  sold  for  internal  purposes;  it  has  bnt  a 
very  faint  odor,  and  no  objectionable  taste,  and  is  specially  recom- 
mended. 

Its  principal  use  is,  however,  as  a  disinfectant,  and  it  is  perhaps 
one  of  the  most  efficient  of  the  various  liquid  purifiers  known ;  but 
while  this  is  the  case  in  regard  to  the  article  as  ordinarily  used,  it 
must  be  remembered  that  the  ordinary  preparation  is  a  mixture  in 
variable  proportions  of  phenylic  and  cresylic  alcohols,  and  from  the 
experiments  of  Dr.  E.  R,  Squibb,  it  would  seem  that  cresylic  alco- 
hol is  at  least  double  the  strength  of  phenyl  alcohol  for  the  purpose 
of  destroying  fungous  growths.  For  fuller  information  on  this  sub- 
ject, see  the  paper  of  Dr.  Squibb,  in  Proc.  Ainer.  Ph.  Asso.,  vol,  xvi. 
p.  429. 

The  products  of  coal  tar  are  thus  summed  up  in  the  14th  edition 
of  the  U.  S.  Dispensatory: — 

Six  solids:  carbon,  naphthaline,  and  paraffin  being  the  most  im- 
portant. 

Liquids:  which  may  be  subdivided  into  three  classes — acids, 
neutrals,  and  bases: — 

a.  Acids  are:  carbolic  or  phenic,  acetic,  butyric,  roeolic,  and  bumo- 
lic.     Of  these  the  three  first  named  are  by  far  the  most  important. 

b.  Neutral:  water,  essence  of  tar,  light  oil  of  tar,  heavy  oil  of 
tar,  benzol,  toluol,  cumol,  cymol,  propyl,  butyl,  amyl,  caproyl, 
hexyleue,  heptyline.  Of  these  the  most  interesting  are  benzol, 
light  and  heavy  oil  of  tar,  essence  of  tar,  and  toluol. 

e.  Bases:  ammonia,  methylamine,  ethylamine,  anilin,  quinolin, 
picolin,  toluidin,  lutidin,  cumidin,  pyrrhol,  and  phsetin.  Of  these 
the  most  important  are  ammonia  and  anilin. 

Gases:  hydrogen,  carburetted  hydrogen,  bicarburetted  hydrogen, 
and  various  other  carbo-hydrogens,  carbonic  oxide,  sulphuret  of 
carbon,  carbonic  acid,  hydrosulpnuric  acid,  hydrocyanic  acid. 

Among  this  long  list  of  derivatives,  carbolic  aeid  is  that  which 
is  most  important  in  a  pharmaceutical  point  of  view,  which  seems 
to  render  the  notice  of  these  products  in  this  place  proper,  as  most 
of  them  have  no  further  pharmaceutic  interest. 

The  other  products  of  coal  tar  that  deserve  notice  from  their 
intimate  relation  to  pharmacy  are,  first,  benzine,  which  is  obtained 
from  the  light  oil  of  tar,  or  coal  naphtha  as  it  is  termed,  this  being 
derived  from  the  first  distillation  of  coal  tar,  at  a  temperature  not 
above  390°,  and  when  the  distillate  has  attained  a  sp.  gr.  of  .815  to 
.830,  the  process  must  be  suspended.  The  benzine  is  obtained  from 
this  coal  naphtha  by  purifying,  bv  mixing  it  with  5  per  cent,  of 
HjSO^,  permitting  it  to  rest  for  a  day  that  the  acid  and  impurities 
may  settle,  and  then  adding  2  per  cent,  of  a  solution  of  caustic  soda, 
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8p.  gr.  1.382,  to  neutralize  any  remaining  acid,  and  distilling  with 
a  current  of  steam. 

Benzine  is  a  light  transparent  liquid,  of  a  peculiar  penetrating 
<>dor  recalling  that  of  gas  tar,  sp.  gr.  varying  from  .815°  to  .820°. 
It  is  not  a  pure  definite  chemical  product,  and  must  be  carefully 
distinguished  from  benzole,  which  is  a  definite  compound  of  the 
formula  C^,H,  and  sp.  gr.  .850.  The  principal  uses  of  benzine  in 
pharmacy  depend  upon  its  great  solvent  powers  over  fatty  matters, 
resinous  substances,  etc.  It  has  been  suggested  as  a  substitute  for 
ether  in  the  preparation  of  some  of  the  oTeoresins,  but  experiments 
thus  far  are  not  conclusively  in  its  favor.  It  is  much  used  as  a  de- 
ter^nt  for  removing  grease  from  textile  fabrics,  and  forms  the 
basis  of  most  preparations  sold  for  this  purpose. 

After  the  light  oil  of  tar  or  coal  naphtha  has  been  separated,  the 
heat  is  increased,  and  the  distillate  now  has  a  sp.  gr.  of  .880  to  .885. 
This  is  purified  by  H^SO^  and  one  of  the  fixed  alkalies  and  redistil- 
lation, 10  per  cent,  of  acid  and  6  per  cent,  of  soda  bein^  used. 
The  heavy  oil  thus  purified  is  largely  consumed  for  illuminating 
purposes;  after  the  heavy  oil  has  been  drawn  olf  there  remains  in 
the  still  while  warm  a  semifluid  mass,  consisting  largely  of  paraffine 
and  naphthaline.  The  former  of  these  is  largely  consumed  in  the 
manufacture  of  candles,  and  has  been  recommended  as  a  substitute 
for  wax  in  pharmaceutical  preparations,  but  from  the  experiments 
of  the  late  Mr.  C.  T.  Carney,  it  was  found  to  impart  a  granular 
character  when  used  to  the  exclusion  of  wax.  In  this  opinion  he  is 
supported  by  Mr.  J.  F.  Babcock. 

It  is  from  the  alkaline  and  acid  liquors  obtained  in  the  various 
purifying  processes  that  the  acids  and  bases  above  noticed  are 
obtained,  and  among  them  anilin  has  of  late  years  assumed  an 
importance  in  the  arts  rivalling  almost  any  of  those  depending 
upon  chemical  research. 

Picric  Acidy  Carbazotic  Acidj  Welter\s  Bitters. — The  cheapest 
method  of  preparing  it  is  from  coal  tar,  but  from  indigo  it  is  better 
obtained  in  a  pure  state. — 1  part  indigo  is  boiled  with  10  to  12 
parts  of  nitric  acid,  specific  gravity  1.43,  gradually  added  until 
nitrous  acid  fumes  cease  to  be  evolved ;  the  picric  acid  crystallizes 
on  cooling,  and  is  purified  by  combining  with  an  alkaloid  and  pre- 
cipitating by  nitric  acid. 

It  precipitates  gelatine,  and  the  solution  of  its  soda  salt  is  a  re- 
agent for  potassa,  which  salt  is  hut  sparingly  soluble. 

It  has  been  occasionally  used  in  medicine,  and  is  said  to  be  em- 
ployed in  France  in  making  beer,  in  place  of  hops.  {See  Potassii 
Picras.) 

(e)  Acids  yielding  Essential  Oils. 

Myrtmic  acid^  CjoHj^NSPio,  in  the  form  of  a  potdssa  salt  is  con- 
tained in  black  mustard  seed,  from  which  it  is  obtained  by  ex- 
hausting it,  first  with  alcohol,  afterwards  with  water;  the  last 
solution  is  evaporated  to  a  sjrup,  freed  from  gum  and  mucilage  by 
a  little  alcohol,  and  evaporated  spontaneously  to  crystallize.     The 
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salt  is  in  colorless  needles  of  a  cooling  taste,  readily  solable  in  water 
but  insoluble  in  strong  alcohol.  Its  rational  composition  is  probably 
KHSO3  -h  C3H3CNS  (oil  of  mustard)  +  C,H„0^,0  (grape  sugar). 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Myrosin  is 
the  ferment  of  black  and  white  mustard  seed,  which  deoompoeea 
the  acid,  thus  yielding  oil  of  black  mustard. 

Sixth  Group. — Astringent  and  allied  Acids. 

These  acids  are  widely  diffused  throughout  the  vegetable  king- 
dom, occurring  more  rarely  in  annual  plants,  but  are  met  with  in 
most  perennials,  generally  in  the  bark,  in  the  leaves,  and  morbid 
excrescences,  frequently  also  in  the  wood  and  fruit.  They  are  all 
with  two  exceptions  uncrystallizable,  inodorous,  of  an  astringent 
taste,  and  soluble  in  water  and  alcohol.  The  solutions  are  precipi- 
tated by  gelatin  and  albumen,  most  metallic  oxides  and  the  vege- 
table alkaloids ;  iron  salts  are  generally  rendered  dark  green,  blue, 
or  black.  They  are  weak  acids,  and  if  kept  in  a  moist  state,  are 
rapidly  changed  in  contact  with  the  air ;  their  salts  are  quickly 
darkened  while  in  solution,  or,  if  insoluble,  while  being  washed 
upon  a  filter.  Owing  to  this  property,  their  composition  and  the 
nature  of  their  changes  are,  in  many  cases,  still  a  matter  of  contro- 
versy. 

medical  Properties, — The  relative  utility  of  tannic  and  gallic 
acids,  which  are  too  apt  to  be  confounded  by  physicians,  depends 
upon  the  fact  that  the  former  acts  directly  upon  the  mucous  mem- 
brane with  which  it  comes  in  contact,  arresting  hemorrhage  or 
other  excessive  discharge  by  its  direct  effect  on  the  gelatin  contained 
in  them.  It  is  hence  a  direct  and  powerful  styptic,  while  gallic 
acid,  by  entering  the  circulation,  produces  an  astringent  and  tonic 
impression  upon  the  more  remote  organs  which  cannot  be  directly 
impressed.  The  dose  of  tannic  acid  is  from  two  to  ten  grains,  that 
of  gallic  acid  from  five  to  twenty,  several  times  a  day.  The  former 
is  much  used  in  ointments  as  a  substitute  for  powdered  galls,  in 
about  one-fourth  the  quantity,  and  is  also  well  adapted  to  astringent 
injections  instead  of  the  less  soluble  vegetable  astringents.  Its 
action  is  considered  somewhat  different  (narsher  than  that  of  the 
modified  forms  of  tannic  acid  contained  in  kino,  krameria,  cin- 
chona, etc. 

The  list  which  follows  contains  the  names  of  different  vegetable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  some 
of  the  modified  forms  of  tannic  acid. . 

• 

List  of  Vegetable  or  Tannic  Acid  Astringents, 

Acacia  cochliacarpa ;  the  bark.    Brazil  bark  ;  cortex  astnngens  Brasiliensis. 

Bisiorta ;  root  ofPolygonura  bistorta.    Bistort. 

Cainfa;  bark  of  C.  allm  and  other  species.    Hickory  bark. 

Catechu  ;  extract  of  wood  of  Acacia  catechu.    Catechu. 

Chimaphila ;  leaves  of  C.  umbellata.     Pipsissewa. 

Cinchona  ;  bark  of  difterent  species  of  Cinchona.    Peruvian  bark. 
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Diospyros  ;  unripe  firuit  of  D.  Virginiana.    Persimmon.    Bark  also  used. 

Epigaa ;  leaves  of  E.  repens.     Trailing  arbutus. 

CralU  ^  morbid  excrescence  in  Quercus  mfectoria.    Galls. 

Gkranium ;  rhizoma  of  G.  maculatum.    Cranesbill. 

Geum ;  root  of  G.  ri vale.    Water  avens. 

Granati  fructus  cortex ;  from  Pimica  granatum.    Pomegranate. 

"       radicis  cortex ;  *'  "  " 

Hamamelia ;  bark  and  leaves  of  H.  Virginiana.    WitchhazeL 
HKmatoxylon  ;  wood  of  H.  Campechianum.     Logwood. 
Heuchera ;  root  of  H.  Americana.     Alum  root. 
Hippocastanum  ;  bark  of  ^sculus  H.     Horsechestnut  bark. 
Ilex;  bark  and  leaves  of  Ilex  opaca.    American  holly. 
Juglims;*  leaves  and  rind  (pericarp)  of  J.  cinerea  and  other  species. 
KalnUa;  leaves  of  K.  latifolia.    Mountain  laurcL 
Kino ;  inspissated  juice  of  various  plants.    Kino. 
Ejrameria ;  root  of  K.  triandra.    Hhatanv. 
Matico ;  leaves  of  Artanthe  elongata.    Matico. 

Monejfia ;  extract  from  Chn'sophyllum  glyciphlfleum.    Extract  of  monesia. 
Prinos ;  bark  of  P.  verticillatus.     Black  alder. 
Pyrola ;  leaves  of  P.  rotundifolia  and  other  species. 
Quercns  alba ;  the  bark.    White  oak  bark. 

Quercus  glandes ;  the  fruit  of  various  species  of  Quercus.    Acorns. 
Quercus  tinctoria ;  the  bark.     Black  oak  bark. 
Wius ;  bark  and  leaves  of  R.  glabrum  and  other  species.     Sumach. 
Boee  Gallica ;  the  petals.    Red  rose. 

Rubus ;  root  of  R.  villosus  and  Canadensis.    Blackberry  root. 
Salix ;  bark  of  S.  alba  and  other  species.    Willow  bark. 
Salvia ;  leaves  of  S.  officinalis.    Sage. 
Santalum ;  wood  of  Pterocarpus  santalinus.    Red  saunders. 
Spirsea ;  root  of  Spinea  tomentosa.     Hardback. 
Statice ;  the  root  of  S.  Caroliniana.    Marsh  rosemary. 
Tormentilla ;  the  root  of  Potentilla  T.     Tormentil. 
TJva  ursi ;  leaves  of  Arctostaphylos  U.  U.    Bcarberry  leaves. 

Syllabus  of  Astringent  and  Allied  Acids. 

Oanotannie  acid,  Q^W^Oy^^.  1  In  galls  fyom  Quercus  infectoria,  and  Chinese  galls  f^om 

Acidum  tannioum.  j      Distylium  mccmosum,  and  in  sumach. 

QalUe  a^id,  H,CfH,O^II,0.       In  uTa  ursi,  sumach,  etc.,  the  seeds  of  mangoes  (Mangifera 

Indica)  contain  7  per  cent. 

Pyrogallicacid,  HO.C^HjOy     By  destructiTe  distillation  of  the  former. 

Paraellagic  or  rufigallic,  By  treating  gallic  acid  with  H^SO^,  and  throwing  into  water ; 

CfH^O^-f'llaO*  precipitate  sublimes  In  Termilion  red  prisms ;  little  solu- 

ble in  alcohol  and  ether. 

Ellagio  or  bezoario,  In  oriental  bexoars  (animal  calculi)  and  by  decomposition 

C|4HgOg-4-'2H,0.  of  tannin;  deposited  by  infusion  of  galls;  yellowish, 

crjRtalline;  inodorous;  tasteless;  insoluble  in  ether, 
nearly  insoluble  in  water  and  alcohol. 

Tannozylic,  C^HgO,.  By  KO  and  tannin  at  ordinary  temperature;  lead  salt 

brick-red. 

TaoDomelanie,  C^H^O,.  By  KO  and  tannin  at  212^;  lead  salt  dark  brown. 

lletagallio  or  galhuminio,  By  beating  gallic  or  tannic  acid  to  480° ;  block,  tasteless, 
Cgll\Og.  insoluble  in  water,  soluble  in  KO. 

Quercotannio  (?).  In  onk-bark,  black  tea,  etc. ;  similar  to  gallotannic,  but 

yields  no  gallic  or  pyrogallio  acid. 

Catechntannie  or  mimotan-  In  catechu,  probably  by  oxidation  of  catechuic  acid ;  light 
nic  (?).  yellow;  precipitntes  gelatine ;  protosalts  of  iron  grayish- 

green,  sesquisalts  brownish-green ;  tartar  emetic  is  not 
precipitated  ;  yields  no  sugar  with  H^04. 


*  Jnglans,  XJ,  i>\  P.    The  inner  bark  of  Juglans  cinerea  is  cathartic 
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Catechnic      or     Tanningio 
(Catechin),  C^HigOg. 


Rufocatechuio  or  rubioio. 


Catechuinic  or  Japonic, 

Pyrocatechuic  or  oxyphenio 
or  Pyrodioric,  CgHjO,. 


Kino  or  cooootannic. 


Coffeotannic  or  chlorogenio, 
CisHigOg. 


ViridiDic  or  coffeic,  C^H-yO^. 

Boheataonic,  C^HgO^-f-Aq. 
KinoTOtaonic,  C^HjO^. 


RufikinoTic  (klDOTio  red). 
CinchotanDic,  Cj, Ilj^O^. 


Ruficinchonic  (Cinchona 
Red). 


Mori  tannic,  CjjHjqOj+HjO. 


Rufimoric,  CgHgO^+HjO. 

Moric  (Morin),  CjgHgOj. 

Quercitritannic  (?). 
Galitannic,  C^HgOj. 
Aspertannic,  C^HgO^. 

Callutannic,  C^Hfi^. 

Rhodotannio,  C^Hg0,+H,0. 

Leditannic,  C^IIgOj+SHjO. 


In  catechu;  white  scales  or  needles;  readily  aolnble  in 
alcohol,  boiling  ether,  and  hot  water;  not  precipitated 
by  starch,  gelatine,  tartar  emeUc,  or  yegetable  alkalies; 
by  acetate  of  lead  white,  by  sesquiohloride  of  iron  dark- 
green;  by  oxidation  catechutannin  is  formed.  (See 
American  Journal  of  Pharmaqf^  xxyiii.  326.) 

In  the  oxidized  alkaline  solution  of  the  former.  The  tan- 
nin in  kramcria  yields  a  similar  red  acid  by  spontajieoas 
oxidaUon. 

Product  of  decomposition  by.KO;  black. 

By  dry  distillation  of  catechu,  kino,  rhatany,  fostie,  etc. ; 
is  carbolic  acid -f- 20;  white  crystals  fusible  at  234®; 
freely  soluble  in  alcohol,  ether,  and  water;  reduces 
oxides  of  the  noble  metals;  salts  of  Fe^O,  colored 
green;  turning  red  by  NH,. 

In  kino ;  readily  soluble  in  alcohol  and  hot  water,  soareely 
in  ether ;  precipitates  sesquisalts  of  iron,  bat  not  tartar 
emetic ;  by  oxidation  red. 

In  coffee,  cahinca  root,  the  leaves  of  Ilex  Paraguayensis ; 
colorless  needles  (?) ;  sesquisalts  of  iron  are  colored 
green ;  protosalts,  tartar  emetic,  and  gelatine  not  pre- 
cipitated ;  yields  kinone  with  H^SO^  and  MnO,  (?). 

By  oxidation  of  former,  or  in  presence  of  alkalies ;  brown- 
ish amorphous;  solution  in  H,S0,  carmine,  precipitated 
blue  by  water;  its  solution  green  ;  the  lead  salt  blae. 

In  tea,  besides  quercotannio  acid;  deliquescent;  fuses  at 
212°  to  a  red  compound. 

In  Quina  nova  bark,  not  precipitated  by  gelatine,  by 
Fe.Cl,  dark  green ;  yields,  by  dry  distillation,  pyroo*- 
techuic  acid. 

By  oxidation  of  former. 

Precipitated  by  sesquisalts  of  iron  green,  by  tartar  emetic, 
starch,  gelatine,  and  albumen ;  soluble  in  dilated  aoida, 
alcohol,  ether,  and  water. 

In  red  cinchona;  product  of  oxidation  of  the  former; 
Tarious  ingredients  of  bark  have  received  this  name; 
that  of  H.  Hasiwetz  is  of  a  chocolate  or  black  color, 
soluble  in  alcohol,  ether,  and  alkalies. 

In  fustic,  Morus  tinctoria ;  yellow  prisms  fusible  at  400° ; 
precipitated  by  gelatine ;  by  tersulphate  of  iron  green- 
ish-black ;  by  sugar  of  lead  yellow,  and  partly  by  tartar 
emetic ;  with  BO,  a  gelatinous  mass ;  solution  in  alka- 
lies turns  dark  brown. 

Brick-red  floccules,  with  alkalies  carmine-red  solution, 
with  alum,  baryta,  and  tin,  dark-red  lakes;  probably 
identical  with  carmic  acid. 

In  fustic;  white,  crystalline,  with  alkalies  yellow,  with 
Fe.Cl,  garnet-red ;  olive-green  precipitate  with  salts  of 
FeO. 

In  quercitron  bark;  green  with  salts  of  Fe,0,;  quercitrio 
acid  is  probably  nearly  allied  to  it. 

In  Galium  verum  and  aparine ;  precipitates  Fe.Cl.  dark- 
green  ;  sugar  of  lead  chrome  yellow;  by  alkalies  Drown. 

In  Aeperula  odorata;  readily  soluble  in  water  and  alcohol, 
little  in  ether;  colors  Fe^Cl,  dark-green;  not  precipi- 
tated by  albumen,  gelatine,  or  tartnr  emetic. 

In  Calluna  vulgaris;  precipitates  FcgCl,  green,  salts  of 
PbO  yellow,  SnCl,  yelk-yellow ;  heated  with  acids  yields 
ealtuxanthin. 

In  the  leaves  of  Rhododendron  ferrugineum ;  amber  yel- 
low ;  precipitates  salts  of  PbO  chrome  yellow ;  with 
acids  rhodoxanthin. 

In  Ledum  palustre;  reddish ;  readily  solable  in  water  and 
alcohol;  colors  Fe2Cl3  green;  with  acids  Udixanthin, 
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Rdbichlorio,  C^fiifi^  In  Robia  tiootomm  and  aspemla  odorata ;  colorless ;  solu- 

ble in  alcohol  and  water,  insoluble  in  ether;  by  IICI 
yields  Chlorrubine,  C„H.Oj,  a  dark-green  powder;  solu- 
ble in  alkalies,  blood-red. 

Cephalic,  Ipecaenanhio,  Very  bitter:  reddish- brown;  soluble  in  water,  alcohol,  and 
CfH,Og4-H,0.  ether;  colors  Fe^CI,  green,  on  addition  of  KH,  Tiolet  or 

black ;  precipitates  salts  of  PbO  white. 

Pinitannic,  C^Ufi^,  In  the  leaTCS  of  Pinus  siWestris  and  Thuja  occidentalis ; 

yellow;  soluble  in  water,  alcohol,  and  ether;  no  pre- 
cipitate with  gelatine  or  tartar  emetic;  colors  Fe^Cl^ 
red-brown ;  precipitates  PbO  yellow. 

Oxypinitaanic,  C^4^^fi^,         With  the  former ;  brownish ;  very  soluble  in  alcohol  and 

water;  colors  Fe^Cl,  intensely  green ;  precipitates  PbO 
and  BaO  yellow ;  not  gelatine  or  tartar  emetic. 

Pinicortaenie,  C^HjgO^|.  In  the  bark  of  Pinus  siWestris;   reddish-brown;   colors 

Fe^Cl,  dark-green. 

Cortepinitannio,  Cj^H^Oy*        With  the  former ;  red ;  colors  Fe,C1,  intensely  green. 

Ciasotannie,  C|oH|,Oy  The  red  coloring  matter  of  autumnal  leaves ;  very  weak 

acid. 

Xanthotannie,  Cj^H'gO,.  The  yellow  coloring  matter  of  autumnal  leaves  ■  weak 

acid,  not  precipitated  by  gelatine. 


Acidum  Tannicum.    Tan  =  C„H^O,y.     {Gallotannic  Acid.) 

The  new  officinal  process  of  the  Pharmacopoeia  directs  the  mace- 
mtion  of  powdered  nutgall,  previously  exposed  to  a  damp  atmo- 
Bphere  for  twenty-four  nours,  in  ether,  previously  washed  with 
'vrater,  sufficient  to  form  a  soft  paste.  This  is  to  be  set  aside,  closely 
<H)vered,  for  six  hours,  then  enveloped  in  a  close  canvas  cloth,  ex- 
pressed powerfully  between  tinned  plates  to  obtain  the  liquid  por- 
tion. The  remaining  mass  is  to  be  again  reduced  to  powder  and 
mixed  with  sufficient  ether,  shaken  with  one-sixteenth  its  bulk  of 
"water  to  form  again  a  soft  paste,  then  expressed  as  before.  The 
liquids  being  mixed  are  to  be  spontaneously  evaporated  to  a  syrupy 
consistence,  then  spread  on  glass  or  tinned  plates  and  dried  in  a 
drying  closet. 

Gallotannic  acid  is  also  conveniently  prepared  by  the  former  pro- 
cess, which  consists  of  treating  powdered  galls  in  a  narrow  covered 
displacer,  with  washed  ether.  The  ethereal  tincture  which  passes 
separates,  upon  standing,  into  two  layers;  the  lower  one  is  aqueous, 
thick,  and  of  a  light  buff  or  straw  color;  it  contains  the  tannic  acid, 
which,  by  the  action  of  the  small  portion  of  water  in  the  washed 
ether,  has  been  dissolved  out  from  the  galls.  The  upper  layer  or 
stratum  of  liquor  is  limpid  and  specifically  much  lighter  than  the 
other;  it  has  a  greenish  color,  and  contains  very  little  tannin,  but 
a  small  amount  of  coloring  matter  from  the  galls.  To  obtain  the 
dry  product,  the  light  layer  may  be  poured  oft  and  purified  by  dis- 
tillation, and  combined  with  water  for  another  ojieration,  while  the 
thick  heavier  layer  is  evaporated  in  a  capsule  by  a  carefully  regu- 
lated heat  till  dry. 

If  a  white  and  very  porous  product  is  desired,  the  capsule  should 

be  inverted  towards  the  end  of  the  evaporation,  and  the  thick 

syrupy  liquid  exposed  to  radiated  heat.     It  is  swelled  up  and 

whitened  as  the  vapor  is  disengaged.     The  whole  of  the  liquid 

^  which  comes  through  may  be  evaporated  without  the  precaution  of 
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f  curing  off  the  top  layer,  but  the  tannin  then  has  a  greener  tinge, 
n  large  manufacturing  establishments,  apparatus  is,  of  course,  con- 
structed for  saving  all  the  ether  for  future  use.  The  first  process, 
as  above,  though  perhaps  less  eligible  for  the  use  of  the  pharma- 
cist in  making  the  acid  on  a  small  scale,  corresponds  more  nearly 
with  that  in  common  use  by  manufacturing  chemists.  The  results 
are  nearly  the  same  by  both  processes,  the  yield  varying  from  30  to 
60  per  cent,  of  the  galls  employed 

Gallotannic  acid  is  a  yellowish- white  powder,  or  in  a  porous  pul- 
verulent condition;  has  a  strongly  astringent  taste;  is  entirely  dis- 
sipated when  thrown  on  red-hot  iron.  It  is  freely  soluble  in  water, 
alcohol,  glycerin,  in  ether,  in  the  fixed  and  volatile  oils.  Its 
aqueous  solution  reddens  litmus  and  produces  with  solution  of 
gelatin  a  white  flocculent  precipitate,  with  salts  of  sesquioxide  of 
iron  a  bluish-black  precipitate,  and  with  solutions  of  the  organic 
alkalies  white  precipitates,  very  soluble  in  acetic  acid. 

Mohr,  Sandrock,  and  others  assert  the  syrupy  liquid  (the  lower 
laver  as  above)  to  be  a  concentrated  solution  of  tannin  in  ether, 
which  is  not  miscible  with  ether,  except  by  the  intervention  of  a 
little  alcohol;  they  therefore  reject  the  employment  of  aqueous 
ether,  which  has  a  tendency  to  swell  up  the  powdered  galls,  and 
retard  percolation,  and  recommend  a  mixture  of  90  per  cent,  alco- 
hol and  ether  (one  to  twenty  parts,  Guibourt). 

The  concentrated  ethereal  solution  containing  46.5  to  56.2  per 
cent,  of  tannic  acid  (Mohr),  and  being  insoluble  in  ether,  it  was 
suggested  in  the  second  edition,  might  oe  a  tannic  ether;  13  equiva- 
lents of  ether  =  481  to  1  equivalent  of  tannin  =  618,  require  exactly 
56.2  per  cent,  of  the  latter  and  48.8  per  cent,  of  the  former.  Prof. 
J.  M.  Maisch  was  the  first  to  observe  this,  and  Prof.  Bolley  has 
since  published  a  similar  observation ;  other  chemists  still  adhere  to 
the  older  view  of  the  solubility  of  tannin  in  ether.  (See  Amer, 
Journ.  Pkarm.j  1861,  207,  219,  837,  and  JVoc.  Amer.  Ph.  Assoc., 
1862, 158.) 

Acidum  Gallicum.    Ga  =  3HO,C,HgO^    {Gallic  Add.) 

Gallic  acid  is  made  by  subjecting  a  portion  of  powdered  galls 
to  long-continued  action  of  air  and  moisture  in  a  warm  place. 
This  may  be  accomplished  in  an  evaporating  capsule  loosely  covered 
with  paper.  The  powder  is  first  made  into  a  thin  paste  with  water, 
and  water  repeatedly  added  to  this  to  prevent  its  drying,  until  after 
the  lapse  of  thirty  days  (iT.  S,  P.),  when  the  whole  of  the  tannic  has 
passed  spontaneously  into  gallic  acid.  In  extracting  this  from  the 
moist  mass,  advantage  is  taken  of  the  solubility  of  gallic  acid  in 
hot  water,  and  its  ready  precipitation  on  cooling ;  all  that  is  neces- 
sary is  to  press  out  from  the  pasty  mass  its  water,  and,  rejecting 
this,  to  digest  the  remaining  paste  in  hot  water,  and  filter  the  solu- 
tion while  hot  through  animal  charcoal  to  decolorize  it,  and  a  nearly 
white  crystalline  powder  of  gallic  acid  is  obtained.  A  water-batn 
funnel,  Fig.  142,  is  used  for  filtering  the  solution  while  hot.  Care 
must  be  taken  in  these  processes  not  to  employ  vessels  of  tinned ' 


i  Kawalier  regards  it  as  a  mixture  of  two  compounds,  one 
1  yields  gallic,  and  the  other,  present  only  in  small  propor- 
Ids  ellagic  acid. 

ime  decomposition  of  tannic  acid  is  induced  by  the  influ- 
liluted  sulphuric  acid,  and  the  process  for  obtaining  gallic 
be  materially  shortened  if,  instead  of  exposure  to  the  at- 
3,  galls  or  tannin  are  treated  with  dilute  sulphuric  acid  at 
Qg  point.    Otherwise  the  process  remains  the  same  as  above 

acid  is  soluble  in  cold  water  in  about  the  proportion  of  4 
the  ounce.  Its  salts  with  the  alkalies  and  alkaline  earths 
illizable;  at  a  boiling  temperature,  sesquisalts  of  iron  are 
led  by  being  reduced  to  protosalts,  carbonic  acid  being 
at  the  same  time. 

imon  with  tannin,  it  is  usually  given  in  pills,  and  used 
Y  in  ointments  or  solution.  It  is  likewise  used  in  hair 
immoniacal  solution  of  nitrate  of  silver  being  afterwards 

to  produce  the  color. 

Uic  Acid.— CJlJi),^ galWc  acid  C,H,0,— CO,.— The  best 
yeet  method  for  preparing  it  is  from  the  dry  aqueous  ex- 
galls  in  an  apparatus  suited  to  subliming  benzoic  acid, 

a  bath  of  sand  or  chloride  of  zinc,  to  400°  F.,  and  to- 
d  end  of  the  process  a  little  higher.  100  parts  of  dry 
ield  about  6  parts  perfectly  pure  pyrogallic  acid,  and  the 
>unt  of  impure,  to  be  purified  by  another  sublimation. 
Btillation  of  Chinese  galls  in  small  retorts,  Liebig  obtained 
yielding,  on  evaporation,  15  per  cent,  brown  crystallized 
^acid. 

laminse  or  needles  of  a  pearly  lustre,  soluble  in  2|  parts 
i5°  F.,  less  in  alcohol  and  ether;  the  solutions  do  not  affect 
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A  the  jaice  of  the  meat  of 
of  culinnry  and  dietetic  pi 
acid,  agreeable  taste  of  br 
precipitated  bj  alcohol  in  < 
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In  the  urine  of  man  and  hei 
by  partaking  of  benzyle  ( 
less  prisms  or  needles;  t 
in  alcohol,  in  400  parts 
Salts  mostly  soluble  in  \ 
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soluble  in  alcohol. 
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water;  little  soluble  in  w 
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iron,  which,  by  the  exposure  of  a  small  surface  of  iron,  may  blacken 
the  whole  product.  The  amount  of  gallic  acid  obtained  from  galls 
is  about  20  per  cent. 

The  ferment  inducing  the  change  of  tannic  into  gallic  acid  is 
identical  with  pectase;  emulsin,  yeast,  albumen,  and  legumin  are 
without  action,  on  the  contrary  they  retard  the  influence  of  pectase. 
Tannin,  according  to  Strecker]^  is  decomposed  into  3  equivalents  of 
gallic  acid  and  one  of  grape  sugar;  C„HjjO„  +  4H2O  «=  SHjC^IIjO, 
•f  C^jjOe",  but  Knop  obtained  from  gallotannin  94  per  cent,  gallic 
acid,  and  Kawalier  regards  it  as  a  mixture  of  two  compounds,  one 
of  which  yields  gallic,  and  the  other,  present  only  in  small  propor- 
tion, yields  ellagic  acid. 

The  same  decomposition  of  tannic  acid  is  induced  by  the  influ- 
ence of  diluted  sulphuric  acid,  and  the  process  for  obtaining  gallic 
acid  can  be  materially  shortened  if,  instead  of  exposure  to  the  at- 
mosphere, galls  or  tannin  are  treated  with  dilute  sulphuric  acid  at 
the  Doiling  point.  Otherwise  the  process  remains  the  same  as  above 
given. 

Gallic  acid  is  soluble  in  cold  water  in  about  the  proportion  of  4 
grains  to  the  ounce.  Its  salts  with  the  alkalies  and  alkaline  earths 
are  crystallizable;  at  a  boiling  temperature,  sesquisalts  of  iron  are 
decomposed  by  being  reduced  to  protosalts,  carbonic  acid  being 
given  ofi:*  at  the  same  time. 

In  common  with  tannin,  it  is  usually  given  in  pills,  and  used 
externally  in  ointments  or  solution.  It  is  likewise  used  in  hair 
dyes,  an  ammoniacal  solution  of  nitrate  of  silver  being  afterwards 
employed  to  produce  the  color. 

Pyrogallic  jlc/ J.— CJI.O,  =  gallic  acid  C,H^O,— CO,.— The  best 
and  cheapest  method  for  preparing  it  is  from  the  dry  aqueous  ex- 
tract of  galls  in  an  apparatus  suited  to  subliming  benzoic  acid, 
heated  in  a  bath  of  sand  or  chloride  of  zinc,  to  400°  F.,  and  to- 
wards the  end  of  the  process  a  little  higher.  100  parts  of  dry 
extract  yield  about  6  parts  perfectly  pure  pyrogallic  acid,  and  the 
same  amount  of  impure,  to  be  purified  by  another  sublimation. 
By  dry  distillation  of  Chinese  galls  in  small  retorts,  Liebig  obtained 
a  liquid,  yielding,  on  evaporation,  15  per  cent,  brown  crystallized 
pyrogallic  acid. 

White  laminse  or  needles  of  a  pearly  lustre,  soluble  in  2\  parts 
water  at  55°  F.,  less  in  alcohol  and  ether;  the  solutions  do  not  aftect 
litmus  paper;  its  taste  is  very  bitter;  fusible  at  240°  F.,  boiling  at 
about  400°,  at  480°  it  is  blackened  and  converted  into  meta^allic 
acid.  Solution  of  pyrogallic  acid,  if  dropped  into  milk  of  lime, 
produces  a  characteristic  red  coloration,  changing  to  brown.  Pro- 
tosulphate  of  iron  produces  a  bluish-black  color,  a  trace  of  sesqui- 
salt  changes  it  to  a  dark  green.  Sesquisalts  of  iron  color  a  solution 
of  the  acid  red;  hydrated  sesquioxide  of  iron  and  a  pyrogallate 
give  a  dark  blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great 
sensitiveness  to  light  in  combination  with  silver,  and  for  dyeing 
the  hair  brown  and  black.  The  salts  are  more  soluble  than  the 
gallates. 


460  .  ON    ORGANIC    ACIDS. 


Seventh  Group. — Acids  op  Animal  Origin. 

Two  acids  have  been  described  in  the  second  group,  which  for  a 
long  time  were  supposed  to  be  exclusively  of  animal  origin,  though 
likewise  formed  by  the  decomposition  of  certain  organic  com- 
pounds of  vegetable  products;  modern  chemistry,  however,  has 
established  the  fact  that  formic  and  lactic  acids  are  both  produced 
during  the  natural  healthful  life  of  some  vegetable  organisms,  and 
that  trie  nettles,  for  instance,  owe  their  powerful  irritant  eflfect  to 
the  same  acid  that  nature  has  provided  for  the  defence  of  ants, 
wasps,  and  bees. 

Vegetable  acids,  to  the  exclusion  of  but  a  few  compounds  which 
from  their  chemical  behavior  may  be  classed  with  the  acids,  are 
destitute  of  nitrogeu ;  the  acids  arranged  in  this  group  all  contain 
nitrogen,  one  also  sulphur,  and  are  produced  by  the  functions  of 
some  of  the  most  important  organs  of  the  animal  economy  ;  they 
comprise  the  acids  found  in  the  muscles,  occurring  in  the  urine,  and 
being  the  active  constituents  of  bile.  None  ot  them  have  been 
used  in  medicine  in  a  free  state ;  the  impure  soda  salt  of  one  of -the 
biliary  acids,  however,  has  been  somewhat  employed  as  a  substitute 
for  inspissated  bile,  and  others  may  probably  be  found  useful  if 
attention  is  drawn  to  them. 

Syllabus  op  Animal  Acids. 

Inosinio  acid,  CiqHj^N^Ojj.         Id  the  juice  of  the  meat  of  most  nnimalB  and  iogredieot 

of  culinary  and  dietetic  preparations  of  meat ;  strong 
acid,  agreeable  taste  of  broth,  decomposed  bj  boiling; 
precipitated  bj  alcohol  in  crystalline  flocculea ;  insolu- 
ble in  ether. 

Uric  or  Lithio  acid.  Free  and  combined  in  the  nrine  of  birds,  repdles,  some 

CjN^II^Oj.  molluscs  and  insects;  in  the  urinary  sediment  and  cal- 

culi of  man  and  quadrupeds;  white  silky  scales  or 
needles;  soluble  in  14,000  parts  cold  and  ISOO  parts 
boiling  water,  insoluble  iu  alcohol  and  ether.  Eynpo- 
rated  with  diluted  UNO,,  and  NH^  added,  forms  mwrex- 
ide.     Salts  mostly  insoluble  or  sparingly  soluble. 

Hippuric  acid,  CgH^NO,.  In  the  urine  of  man  and  herbiTorous  animals,  increased 

by  partaking  of  benzyle  (tolyle)  compounds.  Color- 
less prisms  or  needles ;  taste  bitterish  acid ;  soluble 
in  alcohol,  in  400  parts  cold  water,  less  in  ether. 
Salts  mostly  soluble  in  boiling  alcohol  and  boiling 
water ;  the  alkaline  salts  soluble  in  the  cold. 

Cholic  or  glycocholic  acid,  As  soda  salt  in  the  bile  of  most  animals.     Thin  white 

Cg^H^Oy  needles ;  taste  sweetish  and  bitter;  very  easily  soluble 

in  alcohol,  less  in  ether,  with  difficulty  in  water  ;  salts 
soluble  in  alcohol. 

Hyocholio  acid,  C^^II^qO^.  Combined  with  sqda,  potassa,  and  ammonia  in  the  bile 

of  the  hog.  Colorless,  amorphous,  fuses  in  boiling 
water;  little  soluble  in  water,  readily  in  alcohol,  in- 
soluble in  ether;  alkaline  salts  soluble  in  alcohol  and 
water,  not  in  ether,  separated  from  its  solutions  by 
NaCl. 

Sulphooholic,  Taurocholic,  or  In  small  quantity  in  the  bile  of  the  ox  and  other  ani- 
choleinic  acid,  mals.  Resinou^  soluble  in  little  water,  turbid  by  more ; 

CggH^NSO^.  solution  dissolyes  fats,  fatty  acids,  and  cholesterin. 

Alkaline  salts,  soluble  in  alcohol  and  water,  cirystallite 
in  contact  with  ether. 
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Inosinic  Acid. — The  mother-liquor  of  the  preparation  of  creatine 
is  precipitated  by  alcohol,  the  crystals  in  hot  solution  are  decom- 
poeed  by  chloride  of  barium  ;  the  crystallizing  inosinate  of  baryta 
decomposed  by  sulphuric  acid,  and  the  concentrated  solution  of 
inosinic  acid  precipitated  by  alcohol. 

Uric  acid  is  readily  prepared  from  guano,  by  exhausting  it  first 
with  water,  then  treating  with  potassa,  precipitating  by  chloride 
of  calcium,  and  the  filtrate  by  muriatic  acid  ;  the  precipitated  acid 
is  to  be  purified. 

The  quantity  of  uric  acid  in  urine  is  determined  by  precipitating 
this  liquid  with  an  acid ;  if  no  albumen  is  present,  muriatic  acid 
will  answer,  otherwise  acetic,  or,  better,  phosphoric  acid  is  to  be 
used ;  the  liquid  retains  of  uric  acid  only  .009  j^er  cent,  of  its 
weight,  which  loss  is  usually  made  up  by  the  precipitation  of 
coloring  matter. 

Gregory's  process  for  obtaining  it  is  as  follows :  the  fresh  urine 
of  cows  or  horses  is  mixed  with  milk  of  lime  in  excess,  boiled, 
strained,  and  evaporated  to  |  its  original  measure;  it  is  then 
supersaturated  with  muriatic  acid,  and  the  crystallized  acid  puri- 
fied by  ajrain  combining  it  with  lime  and  decomposing  with  mu- 
riatic acid. 

The  urine  of  cows  contains  1.3,  of  horses  .38  per  cent,  of  hippuric 
acid ;  in  putrefied  urine  it  is  changed  to  benzoic  acid.  Boilea  with 
dilute  acids  or  alkalies,  it  splits  into  benzoic  acid,  C^^O,,  and 
glycocoll,  CjH^O,. 

Glycocoll^  alycirij  or  amido-acetic  acid^  CjHjNO^,  is  formed  by  the 
action  of  sulphuric  acid  or  potassa  upon  gelatine,  and  is  found  in 
hippuric  and  the  nitrogenated  biliary  acids.  It  occurs  in  colorless 
hard  crystals,  soluble  in  4.3  p.  cold  water  and  in  boiling  diluted 
alcohol,  has  a  faint  acid  reaction,  no  odor,  and  a  sweet  saccharine 
taste ;  heated  with  a  concentrated  alkali,  it  assumes  a  bright  fire- 
red  color  and  decomposes. 

BiU  is  separated  by  the  liver ;  it  is  a  liquid  containing  about  90 

Eer  cent,  water,  has  a  strongly  bitter  taste  and  a  yellowish  or 
rownish-green  color,  and  a  neutral  or  faint  alkaline  reaction.  Its 
consistence  is  due  to  mucus,  its  coloring  matters  produce  irides- 
cence with  nitric  acid  and  its  acids,  and  their  acid  derivatives  yield 
a  purple  coloration  with  sugar  and  sulphuric  acid.  We  owe  most 
of  our  present  knowledge  of  the  constituents  of  bile  to  the  re- 
searches of  Prof.  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile 
with  acetate  of  lead,  washing  the  precipitate  with  hot  alcohol,  and 
decomposing  the  residue  by  sulphuretted  hydrogen;  cholic  acid  is 
thus  obtained.  Taurocholic  acid  is  precipitated  by  subacetate  of 
lead  from  the  mother-liquor  filtered  from  the  above  precipitate  by 
sugar  of  lead.  Hyochdic  acid  is  with  less  trouble  obtained  by 
separating  its  soda  salt  with  table  salt,  purifying  by  alcohol,  and 
decomposing  by  sulphuric  acid. 

Impure  chelate  of  soda^  bilin  of  Berzelius,  has  been  proposed  as 
a  substitute  for  ox-gall  in  doses  varying  from  5  to  15  grains  three 
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or  four  times  daily.  It  is  easily  prepared  by  evaporating  fresh  ox- 
gall to  one-half,  precipitating  slimv  and  coloring  matter  bv  alcohol, 
treating  the  filtrate  with  animal  charcoal,  evaporating  and  washing 
With  ether. 

The  acids  are  copulated  compounds,  and  split  on  treatment  with 
boiling  dilute  acids  or  alkalies  into  their  constituents  as  follows: — 

Cholic  acid.  C^H^Oj  +  Ufi  =  Cholalio  acid  +  Glycoooll. 

Hyocholic  acid,    CjjH^O^  -f-  HjO  =s  Hyooholalio  acid  -|-  Glycocoll. 
Taurocholio  •«      CjgH^NiSO,  +  H^O  =  Cholalio     ««  +  Taurin. 

Taurin  or  bilasparagin,  C^H^NSOj,  crystallizes  in  large  colorless 
prisms  of  a  cooling  taste ;  soluble  in  16  p.  cold  water,  little  in 
alcohol ;  it  is  one  ot  the  most  stable  compounds,  not  being  decom- 
posed by  concentrated  sulphuric  and  nitric  acids. 

When  the  biliary  acids  are  oxidized  by  nitric  acid,  one  of  the 
products  is  cholesteric  acid,  CgHj^O^,  which  is  likewise  obtained  by 
the  same  process  from 

Cholestertn^C^lI^lilS)^  which  is  met  with  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile, particularly  in  the  biliary  stones, 
in  the  nerves,  brain,  blood,  yelk,  pus,  and  other  morbid  excretions. 
It  forms  white  shining  scales,  is  inodorous  and  tasteless;  insoluble 
in  water,  dilute  acids  and  alkalies,  but  soluble  in  alcohol,  etber, 
and  solutions  of  soap  and  the  biliary  acids.  To  detect  it  when 
present  in  small  proportions,  and  particularly  when  associated  with 
fats,  is  not  without  difliculty ;  in  the  latter  case  the  formation  of  a 
lead  soap  and  its  exhaustion  by  ether  or  boiling  alcohol  are  ad- 
visable. 

Eighth  Group. — Acids  pertaining  to  Coloring  Matters. 

The  organic  coloring  matters  are  chemical  compounds,  the  char- 
acter of  which  is  not  clearly  ascertained,  except  in  a  few  instances. 
All  those  substances  which  in  their  dry  ptate  or  in  solution  are 
remarkable  for  decided  coloration,  may  be  called  coloring  principles; 
sanguinarina  and  hydrastia  have  been  thus  classifiea  ;  they  are, 
however,  alkaloids,  and  will  be  treated  of  in  their  proper  place.  Of 
the  coloring  matters  in  the  following  lists,  many  of  those  placed  in 
division  a  have  acid  properties  so  decided  as  to  expel  carbonic  acid ; 
the  acid  properties  of  others  are  not  so  easily  recognized,  as  they 
frequently  dissolve  in  acids  and  alkalies  with  different  colors,  and 
in  such  solutions  are  readily  affected  by  atmospheric  oxygen,  par- 
ticularly at  high  temperatures.  But  as  far  as  the  latter  property  is 
concerned,  they  are  not  the  onljr  acids  changed  in  this  way ;  the 
whole  group  of  tannins  and  their  derivatives  are  equally  unstable, 
and  probably  even  more  so,  than  many  coloring  acids. 

Most  of  those  which  follow  are  precipitated  by  acetate  or  sub- 
acetate  of  lead,  and  may  be  obtained  in  a  free  state  by  decomposing 
such  precipitates,  diffused  in  alcohol,  by  sulphuric  acid  or  sulphu- 
retted hydrogen.  Compounds  may  be  formed  with  alumina,  if 
their  mixture  with  a  solution  of  alum  is  precipitated  by  ammonia; 
such  colored  precipitates  are  called  lakes. 
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(a)  Acids  from  Phanerogamic  Plants. 


CtfihamieaeH  C^fiifi^, 
ettfiJUunin, 


CtriAazanikk  aeH 

Crofte  aeid,  C^^gO; 
poilfcknnU, 


n» 


Rottlerie  add,  CuH,oO,, 

roiUerm. 
Ckrytopkamie  add,  (\fifi^ 

lamtkorhaimme  add, 
C^HjgOi^* 


C^HjjO^  franguim. 


ide  add,  (^rfiifiw 


ic  add,  C„H,^Op 
Mn/o/tn. 
Rwberytkrio  add,  OJSLj:)^ 


OxfUMorie  add,  Cfifi^+ 
Bfl,  purpurin. 

Aad^mde  add,  C^fiJO^. 

BradUe    add,   €^£[,.0,^, 

Qtatittti, 
Bbde  add  (?). 

Carotie  (?),  Cj^H^O, 
Carotin, 

Querdirie,  or  Rutime  add. 


QuereeUn,  C„Hi,Oi,. 

LaUoUc  add,  CjpHi^O,  (?) 

luteoUn. 
Th^fie  add,  CgoH^Oi,, 

th^fin, 


Manaottie  add,  C^EJO^ 
Mangoitm. 


In  Carthamus  tinotorias  ;  amorphous  ;  cnrmine  red,  with 
ft  greeu  metallic  lastre  ;  little  soluble  in  water ;  soluble 
in  alcohol. 

Yellow  extract ;  soluble  in  water ;  brown  in  contact  with 
air. 

In  saffron,  and  in  the  fruit  of  Gardenia  grandiflora  ;  bril- 
liantly red ;  by  HNO,  green,  by  HjSO.  indigo-blue  (tests 
for  saffron);  soluble  in  water,  more  in  alkalies,  by  hot 
diluted  acids  split  into  crocetin,  C^^II^jOip  and  sugar. 

In  the  hairy  covering  of  the  fruit  of  Kottlera  tinctoria ; 
brilliant  yellow  crystals  ;  red  by  alkalies. 

In  senna,  rhubarb,  etc. ;  boracio  acid  does  not  turn  it 
brown.     (Sre  also  Rhamnin.) 

In  the  fruit  of  Rhamnus  tinctoria ;  crystalline ;  readily 
soluble  in  water  and  hot  alcohol ;  insoluble  in  ether ;  by 
boiling  with  dilute  acids  yields  rhamnetin,  C^jH^qO^o*  ^^^ 
sugar.     (^See  Quercitric  Acid.) 

In  the  root  and  bark  of  Rhamnus  firangula ;  lemon-yellow 
crystalline  powder;  insoluble  in  water  and  ether;  solu- 
ble in  160  p.  hot  alcohol ;  in  H^O^  with  a  ruby,  in  alka- 
lies with  a  purple  color. 

Loao  or  Chinese  green  is  the  Al^O,  compound  of  Rhamnus 
chlorophorus  and  utilis. 

Sap  green  is  prepared  from  the  unripe  berries  of  Rhamnus 
oathartica. 

In  gentian  root.  Tellow  needles ;  not  bitter ;  soluble  in 
alcohoL 

In  red  saunders,  Santalum  rubrum ;  microscopic  red 
crystals  ;  nearly  insoluble  in  water  ;  purple  by  alkalies. 

In  madder,  the  root  of  Rubia  tinctorum  ;  yellow  prisms ; 
soluble  in  hot  water,  alcohol,  and  ether ;  with  Al^O,  a 
bright  red  lake  ;  is  a  glucoside  ;  yields  Alitarin,  lizarie 
add,  C^Ufi^.  Sublimed  in  orange-colored  prisms; 
from  solutions,  in  brownish-yellow  prisms  with  4Rfi  ; 
with  alkalies  purple,  with  lime  and  Imryta  blue. 

From  madder  by  fermentation;  red  or  orange  needles; 
with  alkalies  cherry-red,  with  lime  and  baryta  purple 
precipitates. 

In  anchusa,  alkanet  root.  Deep  red ;  insoluble  in  water ; 
the  salts  purple  or  blue,  bleached  by  light. 

In  Brazil  wood.  Yellowish-red  prisms ;  soluble  in  alcohol, 
ether,  and  water ;  by  alkalies  purple. 

In  annatto  from  Bixa  orellana ;  red,  resinous ;  soluble 
reddish-yellow  in  alkalies ;  indigo-blue  in  II, SO^. 

Copper-red,  microscopic  crystals ;  no  odor  or  taste ;  in- 
soluble  in  water  and  ether,  slightly  in  alcohol ;  soluble 
in  fixed  and  essential  oils ;  blue  by  H^SO^  and  SO,. 

In  quercitron  bark,  Ruta  graTColens,  Capparis,  ^t^culua^ 
Fagopyrum,  and  Humulus ;  crystalline,  chrome-yellow, 
bitterish;  soluble  in  alcohol  and  alkalies,  less  in  water, 
little  in  ether;  as  found  in  the  different  plants,  it  is 
quercetin  with  Tarious  proportions  of  the  carbohydrate, 

^12^15^15* 

Crystalline,  yellow ;  by  Fe,Cl,  green ;  probably  identical 
with  rhamnetin  and  the  following. 

In  French  weld  from  Reseda  luteola.  Yellow  needles  by 
sublimation  ;  nearly  insoluble  in  water. 

In  Thuja  occidentalis ;  lemon-yellow,  astringent ;  soluble 
in  hot  water  and  alcohol;  green  by  Fe^Cl,;  it  splits 
into  glucose  and  tht^felin,  C^ll^fi^^ ;  its  alcoholic  solu- 
tion by  Fe,ClL  inky,  by  alkalies  green. 

In  the  rind  of  Garcinia  Mangostana,  golden-yellow  scales ; 
tasteless ;  insoluble  in  water,  soluble  in  alcohol,  ether, 
and  alkalies;  by  HNOg  oxalic  acid. 
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Oambogie  acid^  ^n^n^A- 


Pipizaic  acid,  CjqHjqOj. 


Scoparic  addf  CjjHjjOjq, 
scoparin. 


Hixanthie  add,  ^n^ifiw 


Hmmatozf/lic  acidj  CigHj^Oj, 
hematoxylin. 


Cfureumie  add  (?},  cureumin. 


In  gamboge,  amorphous,  yellow;  solable  red  in  NH^  nn<1 
yellow  in  alcohol ;  precipitated  by  concentrated  sola- 
tions  of  alkaline  saltSi  but  the  precipitate  soluble  in 
pure  water. 

In  pipizateo  root,  a  Mexican  cathartic ;  readily  soluble  io 
absolute  alcohol  and  ether;  its  alkaline  salts  purple  and 
easily  soluble  in  alcohol,  ether,  and  water. 

In  Spartium  scoparium;  light  yellow  crystals;  tasteless, 
inodorous;  soluble  in  alcohol;  easily  in  alkalies  and 
concentrated  acids;  by  CaCl  dark-green;  precipitates 
by  PbO  salts. 

In  the  leaves  of  Hex  aquifolium ;  straw-yellow  needles; 
soluble  in  hot  water  and  alcohol,  insolable  in  ether; 
with  PbO  yellow  lakes. 

In  logwood,  from  Heematoxylon  Campechianum.  Yellow 
prisms;  taste  of  liquorice;  little  soluble  in  water;  by 
moisture  and  alkalies  converted  into  HcBmatem,  C^Uyfijf^; 
dark -green,  metallic  lustre;  with  bases  red,  violet,  or 
blue. 

In  turmeric,  Curcuma  longa;  yellow  crystals;  ali^tly 
soluble  in  water;  soluble  in  alcohol  and  ether,  very 
soluble  in  benzol ;  does  not  sublime  ;  begins  to  melt  at 
1660  G. ;  solutions  are  very  fluorescent;  brown  with 
alkalies. 

(b)  Acids  from  Cryjptogamic  Plants. 

The  natural  chromogenic  acids  form  various  species  of  the  genera 
Lichen,  Variolaria,  Lecanora,  Rosella,  Gyrophora,  etc.,  are  copu- 
lated compounds,  colorless,  or  but  slightly  colored,  and  yield  by 
boiling  with  water,  alcohol,  or  alkalies,  orsellic  acid^  Cjl fi^  and 
another  acid  or  neutral  compound  which  is  usually  likewise  copu- 
lated. The  former  is,  by  continuing  the  process,  converted  into 
orcinej  C^HgOj,  which  by  ammonia,  moisture,  and  oxygen  yields  the 
coloring  matter  orceine^  Gfi^lS.O^  (orceic  acid),  which,  with  ammonia, 
furnishes  a  deep  red,  with  alkalies  a  violet  or  purple  solution ;  this 
is  the  coloring  principle  of  cudbear  and  archil. 

Erythrio  acid,  O^^^O^^.        From   Roccella  tinctoria ;   yields  Cj^HgO.,    and  erythrin, 

^96^23^10*  ^bicb  again  yields  CifH^Og,  besides  Erythro- 
mannite. 

Alphaorsellic  acid,  GgH,0^.     From  a  variety  of  the  same. 

BetaorselUo  acid,  CgHj^O,.      From  another  variety. 

Evemio  acid,  Cyj^^fiy  From  Evernia  prunastri. 

GyropLoric  acid,  CjgHigOjg.     From  Gyrophora  pustulata;  intermediate  product  unknown. 

Litmus  is  obtained  from  Lecanora  tartarica  and  some  other 
lichens  by  a  difterent  process ;  its  coloring  principles  are  probably 
derivatives  of  orcine,  or,  as  Kane  believes,  of  roccellin.  The  follow- 
ing have  been  distinguished ;  all  are  amorphous  and  little  soluble 
in  water,  and  yield  lakes  of  blue  or  purple  color ;  the  formulas  are 
those  of  Kane. 

AzolitmiUy  GglL^^O^;  deep  brown-red,  soluble  in  alkalies  with 
blue  color. 

Spaniolitmirij  light  red,  insoluble  in  alcohol  and  ether,  soluble  in 
alkalies  blue. 

Erythrditmin^  Cj^H^Oa,  light  red,  easily  soluble  in  alcohol,  not  in 
ether.    The  hot  solution  deposits  it  in  soft  deep-red  granules. 

JErythrdeiny  C„H^O|,  semiliquid ;  easily  solable  in  alcohol  and 
ether  with  dark-red  ooior.  ii^  i. 
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(c)  AzoHzed  Vegetable  Coloring  Matters. 

There  are  but  two  of  this  div/sion,  which  have  not  the  least  rela- 
tion to  each  other ;  moreover,  one  is  a  complex  body  never  obtained 
in  a  state  of  purity. 

Indigogeo,  CiH^ NO.       In  the  juice  of  Tarious  plants  yielding  indigo. 
Cblorophjli,  S'^llyNO,     Tlie  green  coloring  matter  of  leaves  and  herbs. 

Indigogen^  or  Indigo  white^  is  contained  in  the  juice  of  plants 
peldiug  indigo  in  a  state  of  combination  with  alkalies;  owmg  to 
Its  proneness  to  oxidation,  it  is  difficult  to  be  obtained  in  a  state. 
of  purity.  During  the  process  of  fermentation  of  the  leaves,  it 
is  oxidized  and  converted  into  indigo  blue,  other  matters  being: 
separated  at  the  same  time,  the  whole  constituting  commercial 
indigo. 

The  coloring  principle  upon  which  the  value  of  indigo  depends 
has  been  named 

ihrf/oro/en,  Cgll^NO ;  amorphous,  subliming  in  hexagonal  prisms, 
deep  blue  with  a  tinge  of  ])urple,  tasteless  and  inodorous ;  insoluble 
in  nearly  all  solvents;  yields  by  dry  distillation  anilina, NH3,HCy, 
and  empyreumatic  oils. 

Indigo  has  been  used  in  epilepsy,  taken  internally;  a  portion  is 
found  in  urine  which  deposits  occasionally  a  blue  pigment,  uro- 
cjfanin^  which  is  at  least  frequently  identical  with  indigotin.  The 
blue  coloring  matter  of  some  milk  appears  to  be  sometimes  the  same 
pigment,  and  may  then  be  derived  from  plants  containing  indigogen. 

If  indigo  is  exhausted  with  sulphuric  acid,  the  solution  treated 
with  concentrated  solution  of  acetate  of  potassium,  the  precipitate 
washed  with  the  same  solution  to  remove  KSO^,  and  finally  with 

alcohol  to  extract  KAc,  the  residue  is 

Indigosulphate,  Sidphocceinilate  of  potassium^  or  indigocarmine  in  a 
pure  state.  Schnack  calls  the  indigo-white  indican^  0,^11331^0,, ;  it 
splits  by  cold  acids  into  indigo-blue^  CgH,NO,  and  indiglucin^  OflII,oO„. 
Through  various  influences  a  number  of  difterent  coloring  matters 
contained  in  the  commercial  indigo  and  other  compounds  are 
formed ;  among  the  latter  are  carbonic,  formic,  acetic,  and  propionic 
acids. 

Chlorophyll  occurs  in  the  green  parts  of  plants  in  the  form  of 
globules  or  granules  composed  of  a  green  membrane  and  semi-liquid 
matter,  enveloping  a  starch  gninule  (Bohm),  or  it  is  a  transparent 
colorless  membrane,  containing  a  CTeen  liquid  with  some  minute 
granules.  It  is  always  accompanied  by  i>rotein  and  waxy  matters, 
and  the  true  coloring  principle  is  present  only  in  very  minute 
quantity,  which  renders  its  separation  very  difficult.  Its  chemical 
relations  are,  therefore,  still  somewhat  uncertain. 

Freniv  supposes  it  to  consist  of  phylloxanthin  and  phyllocyanin 
which,  being  mixed  in  different  projX)rtions,  furnish  the  diflferent 
shades  of  green  in  leaves ;  the  latter  is  wanting  in  the  yellow 
antomnal  foliage. 

The  yellow  (xanihophylt)  and  red  {erythrophylt)  coloring  matters 

liie  leaves  in  autumn  are  products  of  decomposition  of  the  chlo« 
80 
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rophyll ;  "Wittstein  and  Terrein  suppose  both  to  be  weak  tannins. 
{See  Cisso  and  Xanthotannic  Acid,) 

Xanthein  and  cyanin  are  said  to  be  the  yellow  and  blue  principles 
furnishing  all  the  innumerable  shades  of  the  yellow,  blue,  green^ 
and  red  colors,  which  we  admire  in  the  petals  of  flowers ;  they  are 
then  in  combination  with  one  another,  with  various  alkalies  and 
acids.  It  has,  however,  been  proved  that  the  flowers  of  Reseda 
luteola,  Capparis  spinosa,  and  Aesculus  hippocastanum  contain 
quercitrin,  and  Hlasiwetz  suggests  that  other  than  yellow  colors 
may  be  due  to  the  same  glucoside  or  some  derivative.  (See  Am. 
Jour.  Phar.,  1860,  222.) 

(d)  Ternary  Animal  Coloring  Matters, 

Carmio  acid,  Cj^Hj^Og.  In  cochineal,  and  probably  in  the  flowers  of    MonArdft 

didyma,  and  identical  with  mfimaric  acid,  as  by  dry 
distillation  oxyphenic  acid  is  obtained ;  brownish-purple, 
friable,  freely  solnble  in  water  and  alcohol,  sparingly  in 
ether. 

Enxanthic  or  Pnrreeio  acid,  In  purree,  an  East  Indian  pigment  ft*om  the  urine  of 
HCgiHjfHOu.  camels  after  they  have  eaten  the  fruits  of  Mangostaoa 

mangifera ;  yellow  shining  prisms ;  solnble  in  boiling 
water,  more  in  hqt  alcohol  and  ether ;  inodorous,  bitter 
sweetish  taste  ;  salts  yellow,  crystalline,  or  gelatinous. 

(e)  Azotized  Animal  Coloring  Matters. 

HsBmatin  or  Heematosin,  In  the  blood  of  all  vertebrate  animals;  brownish-red; 
C^^H^^NgOgFe.  inodorous  and   tasteless;    insoluble  in  alcohol,  water, 

and  ether,  soluble  in  acidulated  alcohol,  alkalies,  and 
aqueous  solutions  of  the  salts  in  blood. 

Urerythrioor  Urohaematin?    The  coloring  matter  of  human  urine;  dark-red;  insoluble 

in  water,  acids,  and  many  salts;  soluble  in  alcohol, 
ether,  chloroform,  and  warm  fresh  urine. 

Bilifuscin,  Ci^H^qN^O^.  The  brown  coloring  matter  of  bile  and  biliary  concretions ; 

dark  brown  with  olive-green  tinge;  little  soluble  in 
water,  more  in  alcohol  and  alkalies. 

The  preparation  of  these  coloring  matters  is  connected  with 
many  difficulties,  and  we  have  even  no  proof  that  they  can  be  sepa- 
rated without  decomposition ;  moreover  it  is  likely  tbat  as  soon  as 
they  are  separated  from  the  organism,  they  commence  to  undergo 
alterations  under  the  influence  of  air  and  light.  The  latter  two 
of  the  above  syllabus  are  believed  to  be  derivatives  from  the  color- 
ing matter  of  the  blood. 

Hcematin  occurs  naturally  together  with  globuline  as  htemato- 
globulin,  and  the  detection  of  Wood  in  physiological  and  forensic 
analysis  is  based  partly  on  the  presence  of  the  latter,  partly  on  the 
separation  of  the  former,  or  one  of  its  modifications,  or  the  recog- 
nition of  the  iron.  It  has  been  proposed  as  a  new  remedy  by  Pro£ 
Fabourn,  of  Lyons,  supposed  to  assist  the  formation  of  blood-cor- 
puscles, and  to  contain  10  per  cent,  of  iron.  Prepared  by  thicken- 
ing the  blood  with  an  inactive  salt,  subjecting  the  resulting  magma 
to  pressure,  extracting  the  press-cake  with  alcohol  containing  2  or 
3  per  cent  of  an  acid.  On  neutralizing  this  the  haematosin  sepa- 
rates in  reddish  flocks,  which  are  to  be  washed  successive! v  with 
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water,  alcohol,  and  ether,  and  on  drying  may  be  taken  in  powder 
or  hill. 

Hcsmatoidine  occurs  in  stagnant  blood,  in  the  form  of  red  or 
yellowish-red  crystals  or  is  amorphous,  and  is  insoluble  in  water, 
alcobo],  ether,  alkalies,  and  acids. 

Moemin  may  be  prepared  from  a^minute  quantity  of  old  or  fresh 
blood,  by  dissolving  it  in  glacial  acetic  acid,  boiling  it  for  a  moment, 
and  evaporating  a  few  drops  upon  glass.  It  forms  red  or  brown 
crystals,  and  is  insoluble  in  water,  alcohol,  ether,  and  chloroform, 
but  soluble  in  potassa.  The  formation  of  these  microscopic  crj'stals 
forms  now  one  of  the  principal  tests  for  recognizing:  blood. 

Heller  recognizes  blood  in  urine  by  boiling  it,  when  the  coagu- 
lated albumen  will  contain  all  the  haematin.  If  to  the  boihng 
urine  some  potassa  is  added,  the  albumen  is  dissolved,  a  bottle- 
green  color  18  produced,  and  the  earthy  phosphates  settle  with  a 
brownish  or  blood-red  color,  showing  a  dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood 
spots  are  previously  dissolved  in  water,  in  alcohol  acidulated  with 
H^O^,  or  in  a  solution  of  sulphate  of  sodium,  when  they  are  treated 
as  before. 

Blood,  if  corpuscles  cannot  be  recognized,  shows  its  presence  by 
the  odor  of  burning  feathers  when  heated  to  near  redness,  and  by 
the  production  of  l?rus8ian  blue  when  heated  with  some  sodium, 
and  precipitating  the  solution  by  a  salt  of  Fe^O^-f  TeO.  (See  papers 
on  the  subject  in  Am.  Joum.  Fharm.,  1867,  30;  1861,439;  1862, 
831 ;  and  Am.  Drugg.  Circular,  1860,  260.) 

The  brown  and  yellow  biliary  coloring  matters  are  recognized  in 
the  alcoholic  alkaline  solution,  which  turns  green  on  the  addition 
of  IICl,  and  blue  bv  the  addition  guttatim  of  IINO3.  The  most 
reliable  test  is  the  change  of  color  which  is  produced  by  HXO3  con- 
taining HNO,;  the  color  passes  then  through  green,  blue,  violet, 
red  into  yellow 


CHAPTER  VIII. 

ON  THE  ORGANIC  ALKALIES  OR  ALKALOIDS. 

The  whole  science  of  organic  chemistry  is  comparatively  new, 
the  discoverv  of  the  existence  of  the  vegetable  alkalies,  the  most 
important  class  of  organic  principles,  dating  back  only  to  1817, 
when  Serturner,  a  German  apothecary,  announced  the  existence  of 
morphia. 

The  study  of  all  classes  of  organic  bodies  has  since  progressed 
rapidly,  many  discoveries  have  been  announced,  which  have  been 
subjected  to  revision  and  been  superseded  by  others,  and  this  pro- 
cess is  still  going  on;  all  that  the  pharmacologist  can  expect  to  do 
is  to  present  the  actual  state  of  knowledge  upon  the  several  sub- 
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jects  under  examination,  awaiting  the  progress  of  analytical  and 
synthetical  investigation  to  confirm  existing  views,  or  to  present 
others  more  in  accordance  with  the  requirements  of  exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  re^rd 
to  the  alkaloids,  we  shall  follow  the  classification  indicatea  by 
nature  in  her  morphological  developments,  and  arrange  the  natural 
alkaloids  as  the  other  classes  of  organic  chemical  principles  upon  a 
botanical  basis;  those  of  animal  origin  and  those  produced  by  arti- 
ficial processes  being  grouped  separately. 

The  alkaloids,  as  a  class,  are  the  most  powerful  of  organic  prin- 
ciples, displaying  their  effects  especially  on  the  nervous  system, 
which  they  so  forcibly  impress  as  to  constitute  many  of  them  viru- 
lent poisons ;  a  few,  however,  seem  nearly  destitute  of  active  pro- 
perti^.  They  all  contain  nitrogen,  and,  by  destructive  distillation, 
or  by  heating  with  alkalies,  evolve  ammonia;  most  of  them  evince 
their  alkalinity  by  restoring  the  blue  color  to  reddened  litmus, 
and  though  not  always  crystalline  or  even  solid,  they  combine  with 
acids  to  form  definite  salts  which  are  crystalline;  they  also,  like 
the  alkalies  proper,  form  double  salts  with  bichloride  of  platinum. 

Most  of  the  alkaloids  are  sparingly  soluble  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat;  some  dissolve  in  ether,  fixed 
and  essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon, 
amylic  alcohol,  and  chloroform,  which  may  be  used  for  their  ex- 
traction. They  are  nearly  all  precipitated  from  solution,  whether 
alone  or  combined  as  salts,  by  tannic  acid,  which  is  hence,  when 
taken  immediately,  one  of  the  best  chemical  antidotes  for  them, 
with  the  exception  of  those  soluble  in  water;  they  are  mostly  pre- 
cipitated by  alkalies,  in  an  excess  of  which  many  are  redissolved. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  gene- 
rally combined  with  peculiar  vegetable  acids.  Certain  natural 
families  of  plants  are  distinguished  by  containing  the  same  or 
similar  alkaloids  in  their  several  species,  while  in  other  instances 
the  same  plant  contains  two  or  more  difllerent  alkaloids.  Opium 
contains  nine,  St.  Ignatius's  bean  and  nux  vomica  three,  sabadilla 
and  veratrum  three,  while  the  different  species  of  cinchona  are 
known  to  contain  at  least  four. 

It  is  believed  that  every  really  poisonous  plant  contains  an  alka- 
loid or  neutral  characteristic  principle.  It  is  remarkable  that  the 
development  of  the  active  principle  is  frequently  only  in  one  organ 
of  the  plant,  and  only  at  a  certain  period  of  its  growth. 

There  is  no  convenient  and  scientific  classification  of  the  organic 
alkalies,  and  their  composition  which  is  known,  at  least  empirically, 
affords  no  clue  to  their  properties  and  relations;  indeed,  their  sepa- 
ration from  some  of  the  class  of  peculiar  neutral  principles,  though 
sanctioned  by  a  well-known  chemical  distinction,  seems  forced  and 
unnatural  when  we  compare  their  physical  and  therapeutic  proper- 
ties, and  is  constantly  overlooked  by  writers. 

Considering  the  recent  discovery  of  most  of  this  class,  it  might 
be  expected  that  a  uniform  system  of  nomenclature  would  obtain  in 
regard  to  them.     This,  however,  is  only  measurably  the  case;  they 
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are  most  usually  named  from  the  generic  title  of  the  plants  from 
which  first  derived,  or  from  some  distinguishing  property ;  but  by 
many  they  are  indiscriminately  terminated  by  in  or  ia.  This  prac- 
tice is  contrary  to  the  rule  adopted  by  common  consent  in  this 
country,  appropriating  to  the  neutral  principles  the  former,  and  to 
the  organic  alkalies  the  latter,  termination.  Even  the  oflicinal 
alkaloids  are  constantly  misnamed  from  a  disregard  to  this  rule. 
In  converting  the  foreign  names  into  our  own  Latmized  form,  some 
discrepancies  arise,  as  aconitina  and  aconitia,  applied  to  the  same 
substance. 

The  symbols  used  in  some  works  to  designate  this  class  of  prin- 
ciples are  omitted  in  this  as  interfering  with  the  convenience  of  its 
mechanical  execution.  In  these  symbols  the  first  letters  of  the  re- 
spective names  are  surmounted  by  a  -f  sign,  to  designate  the 
organic  alkali,  as  in  the  case  of  acids  the  —  sign  is  employed.  A 
sufficient  advantage  does  not  seem  to  be  secured  by  the  use  of  this 
abbreviated  method  to  compensate  for  its  increased  complexity  and 
the  liability  to  mistakes  on  the  part  of  the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
habitudes,  and  particularly  according  to  their  solubility  and  that 
of  their  native  combinations.  When  the  native  salt  is  soluble  in 
water,  as  meconate  of  morphia,  and  the  organic  alkali  is  itself  in- 
soluble, there  is  no  difficulty  in  its  extraction,  the  simple  addition 
of  a  strong  alkali  to  the  infusion  of  the  vegetable  substance  neu- 
tralizes the  organic  acid  with  which  the  alkaloid  was  associated, 
and  it  is  thrown  down  in  a  more  or  less  pure  form.  It  more  fre- 
quently happens  that  the  native  alkaloid  salt  is  not  so  freely  soluble 
in  water,  and  then  a  diluted  acid  is  employed  for  its  extraction;  so 
that  its  salt  with  an  inorganic  acid  is  obtained,  and,  this  being  de- 
composed by  an  alkali,  yields  the  pure  precipitated  alkaloid,  in  a 
large  number  of  cases,  however,  these  simple  methods  of  extraction 
are  quite  useless,  and  complex  processes  are  necessarily  resorted  to. 
Some  of  these  are  founded  upon  the  alkaloid  being  separated  from 
its  associated  principles  by  subacetate  of  lead.  Some  processes 
direct  ether,  benzine,  or  chloroform  as  the  solvent,  which  separates 
the  alkaloids  from  the  other  proximate  princii)le3  present,  and  de- 
posits them  upon  evaporation.  The  volatile  alkaloids  are,  of  course, 
prepared  by  appropriate  modifications  of  the  process  of  distillation. 

The  use  of  animal  charcoal  for  its  powerful  absorbent  properties, 
and  the  subsequent  extraction  of  the  alkaloid  by  appropriate 
solvents,  is  a  process  sometimes  resorted  to  with  success. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a 
few  cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those 
in  use  are  prepared  almost  exclusively  on  a  large  scale  by  chemical 
manufacturers. 

Chemical  History.— ^he  study  of  the  native  organic  alkalies  has 
not  as  yet  revealed  their  actual  composition,  the  empirical  formulas 
only  being  ascertained  by  our  present  means  of  analysis.  From 
their  behavior  to  tests  we  know  that  they  have  a  certain  relation 
to  ammonia,  and  it  is  by  the  study  of  the  artificial  alkaloids  that 
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we  are  able  to  form  an  idea  of  the  real  chemical  nature  of  the 
whole  class. 

By  the  destructive  distillation  of  many  nitrogenated  substances, 
compounds  are  obtained  containing  nitrogen,  and  having  the  be- 
havior of  alkaloids;  they  are  closely  allied  to  ammonia.  This  base, 
though  generally  classed  among  the  inorganic  compounds,  is,  in 
fact,  merely  the  last  stage  of  decomposition  of  organic  nitrogenated 
bodies,  containing  only  two  elements,  nitrogen  and  hydrogen.  Like 
it,  the  compounds  referred  to  have  strong  alkaline  properties,  in 
some  instances  even  stronger  than  ammonia,  and,  as  already  stated, 
like  the  strong  inorganic  alkalies,  readily  form  crystallizable  double 
salts  with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinity 
for  acids,  and  of  their  property  of  evolving  ammonia  when  heated 
with  caustic  potassa,  have  long  been  viewed  by  some  chemists, 
especially  Berzelius,  as  compounds  of  ammonia  with  other  complex 
bodies;  since  the  discovery  of  the  artificial  alkaloids,  and  the  in- 
vestigations into  their  constitution,  this  view  has  been  somewhat 
modified  so  as  to  consider  them  as  ammonia,  in  the  composition  of 
which  one  or  more  equivalents  of  hydrogen  have  been  substituted 
by  a  radical;  and  since  this  view  of  their  composition  has  gained 
ground,  the  number  of  the  artificial  alkaloids  has  been  largely  in- 
creased, and  the  probability  has  been  shown  of  its  further  increasing 
to  a  surprising  extent. 

Amon^  the  inorganic  compounds,  even  some  metals  are  capable 
of  replacing  one  or  more  equivalents  of  hydrogen  in  ammonia  to 
form  bases,  as  in  the  well-known  instances  of  Cuprum  ammoniatum 
and  Hydrargyrum  ammoniatum  of  the  Pharmacopoeia;  it  now  re- 
mains to  be  shown  how  the  elements  are  grouped  in  compounds  of 
this  nature,  and  which  of  the  atomic  elements  or  groups  may  be 
substituted  for  the  hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbo-hydrogens, 
such  as  methyle  CII3,  ethyle  CjH,,  propyle  C3H,,  butj-le  C^Hg,  amyle 
C^IIjo,  capryle  CJI,,,  phenyle  (benzid)  CgH, ;  oxygenated  radicals 
like  benzoyle  C^II^O,  cumyle  C^^Hj^O,  etc.;  the  elements  forming 
hydracids,  bromine,  iodine,  chlorine,  cyanogen;  nitric  peroxide  NO,, 
and  a  great  variety  of  other  elements  and  groups. 

The  newly-formed  compounds  have  an  alkaline  character  as  long 
as  they  correspond  in  composition  with  ammonia.  As  a  general 
rule,  the  compounds  with  the  radicals  of  the  hydracids  have  a 
weaker  basic  character,  which  becomes  less  decided  as  the  number 
of  equivalents  of  these  radicals  is  increased  in  the  alkaloid;  with 
three  equivalents  of  an  element  of  the  hydracid  group,  all  alkalinity 
is  lost;  such  compounds,  however,  do  not  correspond  with  ammonia 
or  the  oxide  of  ammonium  in  composition.  The  artificial  alka- 
loids, after  combining  with  acids,  correspond  .closely  in  composition 
with  the  ammonia  salts. 
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Series  of  Alkaloids  containing  Phenyle^  C^tl^^  illiLstrating  the  foregoing, 

Phenylamina  (anilina) CJI-X. 

MethylaniUna C.1I>\ 

Ethylanilina C,H,^. 

Diethylnmlina CioIL^N. 

Methyl-ethylauilina C,jIi,.N.* 

ChloraniHna C«H,C1HJ^. 

Bichloranilina C^HjClJI.;?^. 

TrichloraniUna  .     .     ; CeII,Ci;n..N. 

Bromanilina Cfill^BrHyX. 

lodinaDilina CfiH,IH.,X. 

Cyananilina CJI.C'yII  N.t 

Nitranmna C,n,XOJI^\ 

But  it  is  not  only  the  hydrogen  of  XH^  which  can  be  replaced 
by  elements  or  compounds ;  even  the  nitrogen  may  thus  be  substi- 
tuted by  elements,  the  chemical  compounds  of  which  show  a  close 
analogy  to  the  corresponding  compounds  of  KT.  Phosphorus, 
arsenic,  and  antimony  form  with  311  nydrurets,  analogous  in  com- 
position to  NHj,  but  without  basic  character.  When  the  hydrogen 
18  replaced  by  any  of  the  alcohol  radicals  methyle,  ethyle,  etc.,  the 
compounds,  like  P(C^n,)3,  are  weak  bases,  and  combined  with  1  or 
20  have  a  stronger  basic  character ;  the  corresponding  nitrogen 
compounds  NH3O  are  still  unknown.  Strong  basic  properties  are 
met  with  in  the  comi)ounds  analogous  to  NII^O,  in  which  411 
are  replaced  by  alcohol  radicals;  the  oxide  of  stibmethylium, 
6b(CIl3)^0,  for  instance,  is  extremely  caustic,  decomposes  the  salts 
of  ammonia  and  metallic  oxides  like  potassa;  its  salts  are  bitter, 
not  poisonous,  and  isomorphous  with  the  jx)tassium  salts. 

The  chemical  behavior  of  all  the  organic  bases  is  closely  allied 
to  ammonia;  if  we  omit  tannic  acidy  which  is  not  precipitated  by 
KH„  but  yields  precipitates  insoluble  in  water,  not  only  with  the 
vegetable  alkalies  but  also  with  most  neutral  principles  (see  Chap 
ter  IX.),  there  are  particularly  five  reactions  characteristic  of  this 
class : — 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is 
of  a  reddish  color,  and  dissolves  in  ammonia  with  a  beautiful 
purple,  forming  murexid.  Precisely  similar  is  the  behavior  of 
the  organic  alkaloids,  though,  from  their  diiferent  composition,  this 
color  IS  somewhat  altered  ;  nicotia  produces  the  purest  purple, 
anilina  a  more  violet  color  (Schwarzenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  alike.  Whether  free 
or  combined  with  an  acid,  all  alkaloids  of  the  combination  of  am- 
monia are  precipitated  by  phospho-molyMic  acid  with  various  shades 
of  yellow,  some  pulverulent,  some  flocculent,  some  voluminous. 
The  following  exhibits  his  results: — 

The  precipitate  is : — 

Light  yellmo  and  flocculent  with  morphia,  veratria,  pervia,  aconitia, 
emctia,  atropia,  daturia,  ethylamina,  diethylamina,  tncthylamina,  me- 
thylamina,  uimethylamiDa,  trimethylaniiua,  and  anilina. 

•  SSraSlftT  coinbinationB  are  formed  with  amyle,  bntyle,  and  other  carbo-hydrogens. 
t  Chlorine,  bromine,  iodine,  etc.,  in  the  proportion  of  two  atoms,  are  less  basio, 
and  where  three  atoms  enter  into  the  compound,  it  ceases  to  have  basic  properties. 
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WO  are  able  to  form  an  idea  of  the  real  chemia 
whole  class. 

By  the  destructive  distillation  of  many  nitrr 
compounds  are  obtained  containing  nitrogen 
havior  of  alkaloids;  they  are  closely  allied  tr 
though  generally  classed  among  the  ino^ 
fact,  merely  the  last  stage  of  decompositio 
bodies,  containing  only  two  elements,  nit 
it,  the  compounds  referred  to  have  a* 
some  instances  even  stronger  than  ar 
like  the  strong  inorganic  alkalies,  re 
salts  with  bichloride  of  platinam. 

The  organic  alkalies,  chiefly  c  *  aci 

for  acids,  and  of  their  property  i-crforn: 

with  caustic  potassa,  have  lo  'i;^onous  t 

especially  Berzelius,  as  comp^  ,  that  cannot 

bodies;  since  the  discovery  or  nearly  so  in 

vcstigations  into  their  ec  .Js,  with  the  exce 

modilied  so  as  to  conside'  -tic,  tartaric,  citric, ai 

which  one  or  more  eqai  .irating  them  again  on 

by  a  radical;  and  sine       .:^  the  phospho-molybdic 
ground,  the  namber         -n  borates,  phosphates,  tarti 
creased,  and  the  pro^     ,.   Mtos,  some  separating  aga 
to  a  surprising  ext    ,..  -iie  earthy  metals,  silver  and 

Amonff  the  in  ^  .-..vrnpose  them,  lil)erating  the 
of  replacing  cm  .  "  j  i:  one  cubic  centimetre  of  so 
form  bases,  as  5  •  .,.  A  solution  containing  only, 
and  Ilydrarg^  '-ri  *t«lescent. 
mains  to  be  J  .  •  '  ■•  "^^^  hydrocyanic,  hippuric, 
this  natarr  •  '^  ';^t.::«ui9  bodies,  digitalin,  meconi: 
substitntf     ,-   *^   .--'v^'il'Ios  are  not  precipitated. 

SucliP         7*    :  ::?>  Ivhavior  to  the  alkaloids  is  J 
such  as     """^  "*  ^■•irrarv'd  by  adding  i»entachloride  o 
CS^       -  ''\  t  .*!".'o  pivcipitiitos  are  usually  white  t 
like^     '   ^        ••  '  '  -'■'■ 
hydr 

and 

'l5<i>!i:n;iti>  in  iodide  of  i)otassium.     It  pr 
"[^^  ■■!  :::o  prv'senco  of  free  alkali,  but  the  v 
r      •^  ^^v'!-.  iratiHl  fix)ni  neutral  alkaline  and  acid 
.  jl  •«       ^•^^.;..?;i:\ti  :uv  soluble  in  alcohol.     In  recommer. 

**i  .aci:t:-'i^^J^'^'  dotermination  of  alkaloids  in  p! 
*V^\hvs*  ri>>f.  ^fayer  observes  that  aconitia  s 
^*^'^  vr  vvmploto  ])reeipitation,  1  equivalent ;  atro 
^  «9k  •♦.t^^^'fi^^•^  ""*^  vemtria,  2;  morphia  and  conii 
*K'  V  vv'hona  alkaloids  G  equivalents  of  mercur 
.t%  l''^  Mv/i.  Assorinfion,  1802,  288.) 


II 

IHIIl 


H^,  ^-  ''\  u.  "•■^'  pivcipitatos  are  usually  white  t 
ce^     li^^^  :  n  .::!iitod  acids. 

rdr  ^  "''*'*..•::  iivt'onil  tost  for  alkaloids  is  that  o 
id  •  ^.v  r^**  '  ^fO'hf/ffnirfjj/rate  of  potassium^  or  rat 
'     mf^  *it<i>!i:nati>  in  iodide  of  i)otassium.     It  pr 


)<j>4' o^'OtniiH^loiral  analyses  Sonncnschein  proposes 
.^j,  \a:4\  of  dolocting  the  alkaloids.     The  substance 


UK*.     V/  V  C4i|./VyA.4«b^VA    ■       XX.      XX\^\y\,<t- 


I  ''I  ^>y  precipitating  molybdate 

/  .imn,  tlio  yellow  precipitate  is 

/  iiled  in  water,  and  dissolved  by 

'  .od  and  heated  to  exi)el  ammonia; 

liice,  it  is  moistened  with  HXO3,  and 
wiie  mass  is  then  dissolved  in  warm  water 
,  to  strong^  acid  reaction,  and  diluted  to  ten 
the  dry  salt ;  after  filtering  it  has  a  golden 
AUst  be  preserved  against  ammoniacal  vapors. 
^^thod  by  phospho-molybdic  acid  as  above,  the  fol- 
Btt^thod  of  testing  for  the  alkaloids,  first  proposed  by 
joeu  more  frequently  tried  and  found  successful. 
itibetance  is  mixed  with  twice  itB  weight  of  pure  strong 
0nd  ft  little  tartaric  or  oxalic  acid,  and  heated  to  1(30°  to 
^fter  cooling,  filtered,  washed  with  strong  alcohol,  and  the 
3vaponited  felow  95°  over  sulphuric  acid  or  in  a  current  of 
i^ioaining  aqueous  liquid  is  passed  through  a  w^etted  filter 
lie  fats, and  again  evaporated  to  near  dryness;  the  product 
Bted  with  cold  95°  per  cent,  alcohol,  evaporated,  dissolved 
[ittle  water,  bicarb,  sodium  or  potassium  added  until  car- 
id  ceases  to  be  evolved,  and  agitated  with  four  or  six  times 
ire  of  rectified  ether  free  from  oil  of  wine.     The  residue, 
iporation  of  some  of  the  ethereal  solution,  shows  the  pre- 
either  a  liquid  or  solid  alkaloid.    If  the  former,  the  ether 
Q  with  a  little  of  a  strong  solution  of  caustic  soda  or  po- 
canted,  the  residue  washed  with  ether,  the  liquids  mixed 
ttle  diluted  H,SO^    This  ether  then  contains  the  animal 
BSy  the  water,  the  salts  of  nicotia,  conia,  and  ammonia ; 
of  oonia  is  slightly  soluble  in  ether.     The  aqueous  solution 
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LigJU  yellow  and  vohtminous  witk  caffeina,  theobromina,  conia,  nicotia. 

"        *'        "    pulvei'ulent  with  mercurainina. 
Telloicish'White  and  flocculent  with  quinla  and  cinchonia. 

"  ''      "     volumiyums  with  strychnia. 

Brownish-yellow  and  flocculent  with  narcotina  and  piperina.. 

"  *'       "     voluminous  with  codcia. 

Ochre-yellow  and  flocculent  with  bnicia. 
Dirty-yellow  and  flocculent  with  berberina. 
Orange-yellow  and  flocculent  with  colchicia. 
Sulphur-yellow  and  flocculent  with  sinamina. 
Lemon-yellow  and  flocculent  with  quinoHna. 
"         "       "     pulverulent  with  solauia, 

3.  Another  very  important  test  for  the  discovery  of  the  alkaloids 
is  Scheibler's  phospho-tung state  of  sodium. 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  tungstate 
of  sodium,  and  has  been,  as  far  as  exj>eriments  i>erformed  on  dogs  are 
reliable,  recommended  as  an  antidote  to  poisonous  alkaloids,  with 
which  an  insoluble  compound  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol, 
ether,  and  in  diluted  mineral  acids,  with  the  exception  of  phos- 

Shoric.  Concentrated  nitric,  acetic,  tartaric,  citric,  and  oxalic  acids 
issolve  them  on  boiling,  separating  them  again  on  cooling;  citric 
acid,  however,  easily  reduces  the  phospho-molybdic  acid.  Caustic 
alkalies,  their  carbonates,  borates,  phosphates,  tartrates,  and  ace- 
tates, dissolve  the  precipitates,  some  separating  again  the  organic 
alkali.  The  oxides  of  the  earthy  metals,  silver  and  lead,  and  their 
carbonates  gradually  decompose  them,  liberating  the  base.  .00007 
gramme  of  strychnia  in  one  cubic  centimetre  of  solution  is  very 
plainly  precipitated.  A  solution  containing  only  ^xrTj'avu  part  of 
strychnia  is  rendered  opalescent. 

Asparagin,  siuapolin,  urea,  hydrocyanic,  hippuric,  uric,  and  simi- 
lar acids,  and  nitrogenous  bodies,  digitalin,  meconin,  and  similar 
organic  neutral  principles  are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test 
liquid,  which  is  prepared  by  adding  pentachloride  of  antimonv  to 
phosphoric  acid;  the  precipitates  are  usually  white  and  flocculent 
and  insoluble  in  diluted  acids. 

5.  The  fil'th  general  test  for  alkaloids  is  that  of  Prof.  F.  F. 
Mayer,  who  uses  iodo-hydrarqi/rate  of  j>otassium^  or  rather  a  solution 
of  corrosive  sublimate  in  iodide  of  potassium.  It  precipitates  am- 
monia only  in  the  presence  of  free  alkali,  but  the  vegetable  alka- 
lies are  precipitated  from  neutral  alkaline  and  acid  solutions,  and 
the  precipitates  are  soluble  in  alcohol.  In  recommending  this  test 
for  the  quantitative  determination  of  alkaloids  in  pharmaceutical 
preparations.  Prof.  Mayer  observes  that  aconitia  and  berberina 
require,  for  complete  precipitation,  1  equivalent ;  atropia,  strychnia, 
brucia,  narcotina,  and  veratria,  2;  morphifl,  and  conia  3;  nicotia  4; 
and  the  cinchona  alkaloids  6  equivalents  of  mercury.  (See  Proc. 
American  Pharm.  Association,  1862,  238.) 

For  chemico-legal  analyses  Sonnenschein  proposes  the  following 
easy  way  of  detecting  the  alkaloids.     The  substances  are  treated 
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with  water  strongly  acidulated  with  muriatic  acid  several  times 
uutil  exhausted,  evaporated  at  about  90°  F.,  to  a  thin  syrupy  con- 
sistence, diluted  witn  water,  after  standing,  filtered ;  precipitated 
by  phoepho-molybdic  acid  in  excess,  the  precipitate  washed  with 
water  on  a  filter,  acidulated  with  nitric  and  phospho-molybdic 
acid,  mixed  with  hydrate  of  baryta  to  alkaline  reaction,  and  heated 
in  a  flask  with  a  tube  attached  to  collect  ammonia  and  other  vol- 
atile bases  in  muriatic  acid.  The  residue  is  treated  with  carbonic 
acid,  evaporated,  exhausted  with  alcohol  and  evaporated ;  if  neces- 
sary, recrystallized  to  purifjr  the  bases. 

The  phospbo-moly  bciic  acid  is  prepared  by  precipitating  molybdate 
of  ammonia  with  phosphate  of  sodium,  the  yellow  precipitate  is 
well  washed  with  water,  suspended  in  water,  and  dissolved  by 
carbonate  of  sodium,  evaporated  and  heated  to  expel  ammonia; 
if  reduction  should  take  place,  it  is  moistened  with  HXOj,  and 
again  heated  to  redness ;  the  mass  is  then  dissolved  in  warm  water 
aud  mixed  with  HNO3  to  strong  acid  reaction,  and  diluted  to  ten 
times  the  weight  of  the  dry  salt ;  after  filtering  it  has  a  golden 
yellow  color ;  it  must  be  preserved  against  ammoniacal  vapors. 

Besides  the  method  by  phospho-molybdic  acid  as  above,  the  fol- 
lowing older  method  of  testing  for  the  alkaloids,  first  proposed  by 
Stas,  has  been  more  frequently  tried  and  found  successful. 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong 
alcohol  and  a  little  tartaric  or  oxalic  acid,  and  heated  to  160°  to 
165°  F.,  after  cooling,  filtered,  washed  with  strong  alcohol,  and  the 
liquors  evaporated  below  95°  over  sulphuric  acid  or  in  a  current  of 
air;  the  remaining  aqueous  liquid  is  passed  through  a  wetted  filter 
to  separate  fats,  and  again  evaporated  to  near  dryness ;  the  product 
is  exhausted  with  cold  95°  per  cent,  alcohol,  evaporated,  dissolved 
in  very  little  water,  bicarb,  sodium  or  potassium  added  until  car- 
bonic acid  ceases  to  be  evolved,  and  agitated  with  four  or  six  times 
its  measure  of  rectified  ether  free  from  oil  of  wine.  The  residue, 
after  evaporation  of  some  of  the  ethereal  solution,  shows  the  pre- 
sence of  either  a  liquid  or  solid  alkaloid.  If  the  former,  the  ether 
is  shaken  with  a  little  of  a  strong  solution  of  caustic  soda  or  po- 
tassa,  decanted,  the  residue  washed  with  ether,  the  liquids  mixed 
with  a  little  diluted  HjSO^.  This  ether  then  contains  the  animal 
substances,  the  water,  the  salts  of  nicotia,  conia,  and  ammonia; 
sulphate  of  conia  is  slightly  soluble  in  ether.  The  aqueous  solution 
is  decomposed  by  potassa  and  agitated  with  ether,  the  ether  evapo- 
rated spontaneously ;  to  get  rid  of  all  traces  of  ammonia,  the  resi- 
due is  placed  for  a  moment  in  vacuo  over  H  SO^.  Conia  and  nicotia 
may  be  easily  distinguished  by  their  odor;  conia  is  insoluble, 
nicotia  soluble  in  water.  In  water  mixed  with  conia,  a  few  drops 
of  chlorine  water  produce  a  white  precipitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  with 
soda  or  potassa,  decanted,  washed  with  much  ether,  evaporated,  dis- 
solved in  a  little  alcohol,  evaporated,  dissolved  in  water  acidulated 
with  H^O^,  evaporated  in  vacuo  or  over  sulphuric  acid,  treated  with 
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pure  carbonate  of  potassium,  then  with  absolute  alcohol,  which,  on 
evaporation,  yields  the  alkaloid  crystallized.  If,  after  the  decom- 
position by  an  alkali,  the  addition  of  ether  is  delayed,  morphia, 
which  immediately  after  precipitation  is  more  soluble,  becomes 
crystalline,  and  ether  then  takes  up  but  traces  of  it ;  alcoholic  ether, 
however,  takes  up  larger  quantities  of  morphia.  Otto  therefore 
advises  to  add  more  soda  to  the  washed  (with  ether)  solution  to 
prevent  crystallization  of  morphia,  then  add  muriate  of  ammonia, 
when,  on  evaporation,  all  morphia  will  crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether, 
are  obtained  by  distilling  the  aqueous  acid  solution  with  soda. 

Uslar  and  J.  Erdmann  obtain  the  alkaloids  in  a  nearly  pure  state, 
by  decomposing  the  acid  infusion  with  an  alkali  and  shaking  with 
amylic  alcohol,  from  which  the  base  is  extracted  by  agitating  it 
with  much  water  acidulated  with  muriatic  acid.  This  method  is  re- 
commended for  obtaining  these  bodies  for  forensic  purposes  or  from 
the  plants  containing  them.    (See  Amer.  Joum.  Ph.^  1862,  354.) 

Meconic  Acid. — ^For  the  detection  of  opium,  it  is  not  necessary  to 
isolate  the  organic  alkalies,  since  the  reaction  of  meconic  acid  with 
sesquichloride  of  iron  is  unmistakable  evidence  of  its  presence.  The 
substance  is  treated  with  alcohol  and  a  few  drops  of  muriatic  acid, 
evaporated,  dissolved  in  water,  filtered,  boiled  with  excess  of  mag^ 
nesia,  filtered,  acidulated  with  muriatic  acid,  and  a  solution  of  ses- 
quichloride of  iron  added;  a  deep  brown-red  coloration  which  is 
not  aftected  by  terchloride  of  gold  indicates  the  presence  of  meconic 
acid. 


1.  Syllabus  of  Natural  Quaternary  Alkaloids. 


AooDitum  Napellus. 


RanunculacecB. 

j  Aconiti  folia,  U.  8. 
radix,    ** 


Delphiniam  stnphisagria. 
cousolida 


\ 


it 


(( 


Staphisagria. 
Delphinium,  U.  S, 

Yellow  root. 


Helleboms,  U,  S. 
Coptis,  U.  8. 
Mahmira. 
Xanthorrhixa,  U.  5. 


Hydrastis  Canadensis. 

Helleborus  niger. 
Coptis  trifolia. 
•»      Tecta. 
Xanthorrhiza  apiifolia. 

Menispermacea. 

Cissampelos  pareira.  Pareira,  U.  S. 

Anamirta  cocoulus.  Cocculus  ladicas. 

Cocculus  palmatns.  Calnmba,  U.  8. 

Cosciniam  fenestratnm.  Col  umbo  wood. 

Menispermum  Canadense.  Yellow  parilla. 

Anonaeca. 
Codocline  polycarpa. 

BerberideoB. 


Berberis  yulgaris. 

Jeffersonia  diphylla. 
Podophyllum  peltatum. 


Barberry  root 

Twinleaf. 
Podophyllum,  U.  S. 


fAconitia,  C^HgNO,. 
Napellina,  ? 

Delphinia,  CgyH^NO^ 
Stapbisfdna,  C^U^NO. 
f  Hydrastia,  7 

\  Berberina,  CjqHj^NO^. 
Ilelleboria,  ? 

I  Berberina,  C^H„NO^. 


} 


Cissampelina,  C|gHgNO«. 
Menispermina,  Cj,Hj,NO,. 

Berberina,  C^Hj^N04. 


Berberina. 


f  Berberina,  C^Hj^NO^. 
1  Berbina. 


} 


Berberina. 
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OplDm,  V.  S. 


OUaoiam  Intmin.  Born  poppj.  (The  . 

Aman'octa. 
Coi7dftU«  &faao««.  bnlboB*,  1  Turkev  oorn    eto 
taberon,  had  formost.      J  j         •     o. 

Fimimrik  oBtaintlia.  Famalorj. 


Morphia,  C„H,,S0_H,O. 
Naroolini,  C„hLNO.. 
Codein,  C,si!_NO,.HjO. 
Tbebaia,  C.JluNU,. 
NnrceiLB.  (^■-tT  S^,. 
Opi«n!B.  C„H,,HO,. 
Piipa»eriui..  C„H,,NO,. 
PliqrinJa,  C,,H,N1I,, 

OplDft,  t 

Matamorphiak,        t 
Apomorpbla,  C,,H  ,NOr 
SaugniDMiDa,  C-Hu^.O, 
Chelidina,  C«B3f,0^ 
Paceioa,  T 

r  aiaaeiD*,  I 

\  OaDoiaa,  T 

lcorrdalina,C„H„KO,. 
Fumerina,  t 


TiohkodonU.  Viola,  U.  S. 

AneliMte  MluUrU. 

JJgltneratra. 
ThMbroDU  eacM.  CbaoolWe  out. 

Omtllua. 
Thw  Baha*.  ChiueM  tea. 

PaaUinia  sorbilia.  GuaraDa. 

PcBSDOm  hannnln.  Harmel  ra«.  _ 

X,aihox,lum    CU™    Her-     We.i  Iidian  Prioklj  wh.  }Berb.rina,  C„H, 

Il*i  Paraguareiuia.  Panigua;  tea. 

Oeoffroya  Jamaioeaaie.        Jamaica  oabbage-tre 


Tbeobrouit,  f  jH.N.Or 

TbeiDaideatioalwIth  oeSelna. 
(5r-«  CelastritteH  wd  CiD- 
cboDaoen.) 

Qarmalina,  C,,R,,N,0. 
Harmin*,  CuUyN.O. 


SarinamenHB.      SuriDum 
Baptiaia  tinotoria.  Wild  iudigo. 

Umbtlli/era. 
Coninm  mmonlatam.  CoDinm,  U.  S. 

£thiua  OfDapiam.  FooI'b  paralej. 

Qiairbilateit, 
Tnutoepenna  flnfoUa.  Tayuja. 

Monmiatta. 
Athcro«penna  moaobatain.       The  bark. 

Srythroiylarra. 
£(7tltroz7lon  Coca.  Coca  learet. 

CinehonaetiE. 
Tuioai  PeniTiaa  barke  of 
the  genaa  Cinehona. 

Ja«n  and  Cbmo  b«rk. 
Panbuk. 
KUja  bark. 
Cartbac*'!*  bark. 


I  Cinchona,  U.  S. 


Cnofficins!  barka. 


Caffeioa.   (£»  CiDcbonaeen.) 

Jamaicinft,  T 

SorinamiDai        I 

Baptieina,  1 

r  Conbjdriaa,  C,H„NO.  (Stt 
\  Conia  MDODg  the  temarj 
(     alkaloids.) 

C^napia,  t 


Atherospermia,  C^II^NO^. 


Qninia,  C_H„K, 0,811,0. 
Quinidla.  C_B„N,OJi  (1,0. 
Cinchonla,  C_H„K,0. 
anebonidia,  C„l!„X,0. 
Aricia,  CVH_N,0  . 
Paricia,  ! 

PilAjria,  I 

Carlhagia,  I 
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Cephaelis  ipecacuanha. 
Coffea  Arabica. 


Ipecacaanha,  V,  S. 
Coffee. 


CompositoR, 
Eupatorium  cannabinum.         Water  hemp. 

ApoeynacecR, 
Strycbnos  nux  Tomica.  Nux  Tomica,  U.  8. 

**         Igiiatia.  Ignatia,  U,  S. 

Qeissospermum  Vellosi  ?  Pao  pereira. 

Urari  or  Curare.  Arrow  poison. 

Verbenacca. 
Vitex  Agnus  castus.  Chaste  tree. 

Convolvulacea. 
Conyolyulus  Scammonia.  Scammonium,  U.  S, 

Solanacece. 
Solnnum  dulcamara  and  Dulcamara,  U.  S. 

other  species. 

# 


Emetia,  Cj^Hj^NO^. 
Caffeina,  Theina,  Cgll^N^OgH^O. 

Eupatorina,        T 

}  Strychnia,  C„H^gO,. 
Brucia,  Cg,H„Na0^4N,0. 
Igasuria,  C^Hg^NgO^. 
Pereirina,  T 

Curaria,  ? 


Atropa  belladonna. 
Datum  stramonium. 


Belladonna,  U.  S, 
Stramonium,  U.  S, 


IJyoscyamus  niger  (and 

alhus). 
Capsicum  annuum. 


Hjoscjamus,  Folium  and 

Semen,  U.  S, 
Capbicum,  U.  S. 

Euphorbiacca, 

Buzus  sempervirens.  Boxwood. 

Croton  tiglium.  Croton  seed. 

Euphorbia  officinarum.  Euphorbium. 

LauracetB. 

Nectandra  Rodiei.  Bebeeru  bark. 

Piperaccdi. 

Piper  nigrum  (longum  and  \  p.         jj  « 
album).  /  ^  *P®^'  ^'  ^' 

Piper  caudatum.  Cubeba  Clusii. 

Melanthaeea, 


Castina, 


t 


CouTolyuUna,     f 

r  Solania,  ? 

\  Dulcamarina,      f 

r  Atropia,  C„H^N0,. 
\  Belladonnia,     '* 
Daturia,  identical  with  atro- 
pia. 

I  Hyoscyamia. 

Cnpsicina. 


Buxina,  &b  Bebeerina. 
Crotonina,  f 

Euphorbina,        ? 

f  Bebeerina,  CjgH„N0j. 
\  Sepeeriua,  i 


] 


Piperina,  Cg^HjgNjO^. 


viridc. 
Colcbicum  autumnale. 

Cocos  lapidea. 


I  Sabadilla,  27.  S, 
Colchicum,  U.  S, 


{Veratria,  C„HLJJ,0g. 
Sabadillia,  C^Hj^NjO^. 
Jervia,  CgpH^NgOj. 
Colchicia,  7 


PalmcB. 


Apirina, 


? 


2.  Syllables  of  Artificial  Quaternary  Alkaloids. 


Quinicia,  C2QU24N2O2.  From  quinia  and  quinidia. 

Cinchonicia,  C^oH^Nj^a'  From  cinchonia  and  cinchonidia 

Tropia,  ?  From  atropia. 

Porphyrharmina,     ?  From  harmalina  and  harmina. 


}{S€e  Cinchona  Alka- 
loids.) 


3.  Native  Ternary  Alkaloids, 

LeguminosoR. 
Spartium  scoparium.         Scoparius,  U,  S.^  Broom.  Sparteina,  OyfiJ^^ 

Umbellifera.  (  Conia,  CgHijN. 

Conium,  U.  S.,  Hemlock.  •!  Methylconia,  C^Hj^. 

(.  Ethylconia,  CioH,^N. 
Cicutina, 


Conium  maculatum. 
Cicuta  virosa. 


Water  hemlock. 


?' 
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a»rophyllnni   bulbo-  |  Cowparsley. 

Rubiacea. 
Artribe  mbra. 

ErythroxylaeecB. 

Erythroxylon  oooa.  Coca  leayes. 

Lobeliaeea. 
Lobelia  inflata.  Lobelia,  U.  S. 

SolcnaeecB, 
Nicodana  tabaonm.  Tabacum,  U.  S,    Tobacco. 

Euphorbiaeea. 


Cheerophjllina,     ? 


Aribina,  C^HsqN. 


Hygrlna, 


Lobelina. 


Mereaiialis  anoaa. 


Pynia  commiinis 


■  { 


Roaaeea. 

Flowers  Sorbus  auonparia,  Cra- 
tsBgus  moDogyna  and  oxy- 
oantha. 


Nicotia,  C,oH,^Nj. 
Mercurialina,       ? 


Chenopodece. 
Chenopodium  TuWaria      Herb 

Secale  coma  turn.  Ergota,  U.  S. 


Secalina, 

or 
PropylamiDa 


j  NC,H,. 
loa.  j 


Eebolina.  Obtained  by  precipitating  cold  aqueous  infusion  of  ergot  with  acetate  of 
lead,  precipitating  lead  with  H^S,  filtering  and  concentrating,  then  precipitating 
with  HCl,  until  no  further  precipitate  falls,  and  filtering.  The  muriate  thus 
obtained  \9  decomposed  by  phosphate  of  siWer ;  the  chloride  of  siWer  and  excess 
of  phosphate  are  filtered  out,  and  lime  added  to  neutralize  the  phosphoric  acid 
combined  with  the  eebolina,  and  the  lime  remoyed  by  CO,.  The  liquid  is  then 
concentrated  with  a  gentle  hent. 

Ergotina.  Obtained  by  treating  the  liquid  left  by  precipitaUng  with  HCl,  with 
phospho-molybdic  acid,  washing  the  precipitate  obtained,  and  suspending  it  in 
water  with  an  excess  of  carbonate  of  barium  until  the  yellowish  color  has  changed 
to  pure  white,  with  the  evolution  of  CO,.  .  It  remains  only  to  CYaporate  gently 
to  obtain  the  ergotina. — Atner.  Jour,  Pharmacy^  1864,  p.  108. 

4.  Artificial  Ternary  Alkaloids. 

(a)  By  Decomposition  of  Kative  Alkaloids^  mostly  wUh  Potassa  or  other 

Alkalies. 

Conia,  C.H,jN.     From  coohydrina  by  anhydrous  phosphoric  acid. 

Ethylamina,  CgH^HiN.     From  narcotina;  thin  colorless  liquid,  boiling  at  6CO  F. ;  strong 

ammoniaeal  odor;   burning  with  a  yellow  flame;   miscible  with  water;  strong 

base. 
Propylamina,  C,HfN.     From  narcotina  and  codeia.     {See  Secalina.) 
Methylamina,  CH,N.     From  narcotina,  codeia,  morphia,  caffeina  by  potassa;  a  lique- 

fiable  gas,  ammoniaeal  odor ;  very  soluble  in  water ;  burns  with  a  yellow  flame  ; 

strong  base. 
Piperidina,  C^HjiN.     From  piperina  by  a  mixture  of  soda  and  lime. 

(b)  From  Alkaloids,  and  in  Coal  Tar. 

Lepidina,  C^H^N.     From  cinchonia  by  potassa ;  colorless  oil ;  distils  at  500O. 

Pyridina,  C.H.N.     Like  former ;  distils  at  2420  •  soluble  in  water. 

Lutidioa,  cf^H^N.  Like  former;  distils  at  810O;  aromatic  oil  separated  from  its 
aqueous  solution  by  heating. 

Pyrrolina,  C^^N.  Like  former;  distils  at  2710 ;  agreeable  ethereal  odor;  colors  pine- 
wood  moistened  with  HCl  carmine  red  ;  turns  red  with  HNO.. 

QuinoUna  or  Leucolina,  Cgtl^N.  From  quinia,  cinchonia,  strychnia,  berberina  by 
potassa;  oily;  disagreeable  bitter -almond  odor ;  distils  at  4G20 ;  dissoWes  much 
water,  in  which  it  is  little  soluble. 

Pioolina,  C^H^N.  From  piperina  and  cinchonia  by  potassa ;  distils  at  2760 ;  pine-wood 
is  colored  yellow. 
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(c)  From  other  Sources. 

Toluidina,  C.H,N.  From  nitrotolaol  by  NH,  and  HS ;  from  oil  of  turpentine  bj  HNO, 
and  KG ;  little  soluble  in  water,  easily  in  other  soWents ;  liquid  at  104O ;  boiling 
at  3880 ;  intensely  yellow  with  pine-wood. 

Anilina,  CgH^N.  From  coal  tar;  fh)m  indigo  by  KO;  from  nitrobeniol  by  HS  and 
NH^S,  etc.;  yinous  odor;  aromatic  taste;  boiling  point  860O;  by  HNOg  deep 
blue,  yields  picric  acid.     Synonyms :  crystallin,  benxidamin,  phenylamin. 

Aconitia.    {C.^Il^O,  =  289.) 

The  outlines  of  the  process  of  the  Pharmacopoeia  for  preparing 
this  alkaloid  are  as  follows:  Forty-eight  troyounces  of  aconite  root 
in  moderately  fine  powder  are  exhausted  by  alcohol,  the  alcohol  is 
distilled  oft*  until  a  pint  remains  behind,  which  is  diluted  with  a 
pint  of  distilled  water,  to  which  a  fluidounce  and  a  half  of  dilute 
sulphuric  acid  has  been  added.  The  fixed  oil  and  resin,  which 
separate  on  standing,  are  now  removed  from  the  liquid,  and  this 
is  evaporated  to  four  fluidounces ;  this  is  washed,  after  cooling,  by 
agitation  and  decantation,  with  six  fluidounces  of  stronger  ether 
to  remove  the  remainder  of  the  fixed  oil  and  resin.  Stronger  water 
of  ammonia  is  now  added  in  slight  excess,  and  the  mixture  is  three 
times  successively  agitated  with  six  fluidounces  of  stronger  ether; 
the  ethereal  solutions,  after  decantation,  are  mixed,  and,  in  a  por- 
celain capsule,  evaporated  spontaneously  to  dryness.  The  dry 
residue  is  reduced  to  powder  and  kept  in  well-stopped  bottles. 

Aconitia,  thus  prepared,  is  a  yellowish-white  powder,  without 
smell,  and  of  a  bitter  acrid  taste,  accompanied  with  a  sense  of 
numbness.  It  melts  at  a  moderate  heat,  and,  at  a  high  tempera- 
ture, is  decomposed  and  entirely  dissipated  with  the  smell  of  am- 
monia. It  requires  150  parts  of  cold  and  50  parts  of  boiling  water 
for  solution,  and  is  readily  dissolved  by  alcohol,  ether,  and  chloro- 
form.  It  neutralizes  acids,  forming  with  them  uncrystallizable  salts. 

By  this  process  aconitia  is  obtained  in  an  impure  state,  though 
suflSciently  pure  for  medicinal  purposes.  Even  when  pure  it  crys- 
tallizes with  great  difliculty.  Its  sails  are  readily  soluble  in  water 
and  alcohol,  and  are  precipitated  by  bichloride  of  mercury,  ter^ 
chloride  of  gold,  and  sulphocyanide  of  potassium,  but  not  by  bi- 
chloride of  platinum;  solution  of  iodine  produces  a  brown-red 
precipitate ;  concentrated  sulphuric  acid  colors  it  yellow,  afterwards 
violet;  with  nitric  acid  it  produces  a  colorless  solution. 

Aconitia  is  one  of  the  most  virulent  of  poisons,  and  extreme 
caution  is  necessary  if  used  internally.  Externally  applied,  it  pro- 
duces on  the  skin  a  prickling  sensation  followed  by  numbness  and 
a  feeling  of  constriction.  Its  principal  use  is  in  cases  of  neuralgia, 
in  ointment  made  by  triturating  the  alkaloid  first  with  a  little 
alcohol  or  oil,  and  then  with  an  unctuous  vehicle.  From  a  half  to 
two  grains  are  added  to  one  drachm  of  the  ointment.  The  galeni- 
cal preparations  of  aconite  perhaps  answer  every  useful  purpose  to 
which  aconitia  can  be  applied. 

Napellina  occurs  in  the  genus  Aconitum,  with  aconitia  in  very 
small  proportion.    It  may  be  obtained  from  the  crude  aconitia, 
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which  19  treated  with  a  little  ether;  the  residue  is  dissolved  in  ab- 
solute alcohol,  precipitated  by  acetate  of  lead,  and  the  filtrate  treated 
with  sulphuretted  hydrogen,  then  with  carbonate  of  potassium,  eva- 
porated, exhausted  by  absolute  alcohol,  and  decolorized  by  animal 
charcoal.  It  is  a  white  electrical  powder,  of  a  bitter,  afterwards 
burning  t^iste;  pure  ether  dissolves  it  with  some  difficulty.  It  is 
distinguished  from  aconitia  by  not  beins^  precipitated  by  ammonia 
from  its  diluted  solution  in  muriatic  acid,  and  oy  being  more  solu- 
ble in  dilute  alcohol  and  water. 

Dclphiniay  C^II^glfO. — The  alcoholic  extract  of  the  seed  of  Del- 
phinium staphisagria  is  treated  with  dilute  sulphuric  acid,  precipi- 
tated with  an  alkali,  again  dissolved  in  diluted  sulphuric  acid,  the 
coloring  matter  precipitated  by  a  few  drops  of  nitric  acid,  and  the 
alkaloid  by  potassa;  it  is  then  obtained  by  evaporation  of  its  solu- 
tion in  absolute  alcohol.     One  pound  vields  about  one  drachm. 

It  is  a  light  yellowish  or  white  powder;  its  taste  is  burning,  acrid, 
very  persistent  in  the  throat ;  it  is  soluble  in  alcohol  and  ether, 
fuses  at  248°  F.,  and  is  decomposed  at  300°,  turning  green;  the 
salts  are  neutral,  bitter,  and  acrid,  some  deliquescent. 

Siaphisaina, — If  delphinia  is  dissolved  in  ether,  this  alkaloid  re- 
mains behind  as  a  yellowish,  uncrystallizable  mass,  of  an  acrid 
taste,  which  forms  acid  salts. 

Hydrastia  may  be  prepared  by  treating  the  aqueous  extract  of  hy- 
drastis  with  magnesia,  and  extracting  the  precipitate  with  boiling 
alcohoL 

Prof.  Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root, 
removes  the  berberina  by  muriatic  acid,  and  precipitates  hydrastin 
by  an  alkali,  recrystallizing  it  from  alcohol. 

This  vegetable  alkali  was  discovered  by  Alfred  B.  Durand,  of 
Philadelphia,  in  1850,  while  investigating  the  composition  of  the 
root  of  Hydrastis  Canadensis.  It  forms  yellow  crystals,  insoluble 
in  water,  s|)aringly  soluble  in  cold  alcohol  and  ether,  soluble  in 
chloroform  and  ooiling  alcohol,  fusible  in  heated  turpentine;  it 
has  an  alkaline  reaction  on  litmus;  by  concentrated  nitric  acid  it  is 
colored  deep  red  Concentrated  sulphuric  acid  has  little  action  in 
cold;  when  heated  a  purple  color  is  produced;  concentrated  muri- 
atic acid  dissolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in 
crystals. 

Hydrastia  is  stated  by  the  "Eclectics"  to  be  a  valuable  tonic, 
which  has  an  es[>ecial  action  on  diseased  mucous  tissues.  It  is 
verv  rarely  prescribed. 

Mellchoria  is  obtained  by  treating  the  root  with  alcohol  contain- 
ing one-fiftieth  sulphuric  acid;  the  tincture  is  treated  with  magne- 
sia,  the  filtrate  acidulated  with  sulphuric  acid,  water  is  added,  the 
alcohol  distilled  oflT,  filtered,  decomfK)sed  with  carbonate  of  potas- 
sium, and  by  shaking  with  ether,  the  alkaloid  obtained  in  solution. 
It  is  white,  crystalline,  easily  8r)luble  in  water,  alcohol,  and  ether; 
taste  bitter  and  acrid ;  not  volatile ;  as  it  evolves  ammonia  when 
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treated  with  potassa,  its  proper  place  appears  to  be  among  the  alka- 
loids, though  its  chemical  nature  is  not  known. 

Cissampelina  or  Pelosina^  C^JI^J^Oy — It  is  prepared  by  carefully 
precipitating  an  infusion  of  the  root  made  with  sulphuric  acid 
water,  washing,  drying  at  212°,  and  dissolving  in  absolute  ether, 
which  is  free  from  alcohol  and  water. 

The  yellowish,  hard,  semi  transparent  mass  is  colored  yellow  by 
sunlight;  without  smell ;  taste  disagreeably  sweetish-bitter;  solu- 
ble in  alcohol  and  ether;  insoluble  m  water,  but  swelling  up  and 
combining  with  it;  in  this  state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized  in  a  moist  atmo- 
sphere; ammonia  is  evolved  and  they  turn  yellow;  anhydrous  alco- 
hol now  dissolves  the  new  base  pelluteina^  Cj^H^O^,  which  is  in- 
soluble in  ether. 

Menispermina^  CjgHjjNOj,  is  contained  in  the  shell  of  Cocculus 
Indicus.  To  prepare  it,  the  alcoholic  extract  is  j&rst  extracted  by 
cold  water,  then  oy  hot  water,  from  which  solution  mineral  acids 
precipitate  picrotoxic  acid  in  crystals;  the  filtrate  is  precipitated 
b^  an  alkali,  the  precipitate  extracted  with  acetic  acid,  again  pre- 
cipitated, washed  with  cold  alcohol,  and  the  alkaloid  extracted  by 
ether. 

It  crystallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fuses 
at  248°  F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  water, 
and  is  said  to  be  not  poisonous. 

Berberina^  CjqH^NO^,  is  one  of  the  most  widely  diffused  organic 
alkalies,  having  been  found  in  several  genera  and  species  of  not 
less  than  five  natural  orders.  It  is  prepared  from  the  aqueous  ex- 
tract of  barberry  root  by  treating  it  with  82  per  cent,  alcohol,  dis- 
tilling it  oft',  crystallizing  the  alkaloid  in  a  cool  place,  and  purifying 
it  by  recrystallization.  By  a  similar  process  it  may  be  obtained  in 
large  proportion  from  Colombo  wood,  the  wood  of  Coscinium  fene- 
stratum,  a  tree  growing  in  Ceylon. 

As  stated  above,  berberina  is  likewise  obtained  from  the  infu- 
sion of  hydrastis  by  precipitating  its  muriate  by  an  excess  of  muri- 
atic acid.  The  eclectics  called  this  salt  a  resinoid,  and  named  it 
hydrastin.  Prof.  Mahla,  of  Chicago,  proved  its  true  chemical 
nature.     {Amer,  Journal  of  Sciences  and  Aris^  January,  1862.) 

For  accounts  of  the  presence  of  berberina  and  its  mode  of  extrac- 
tion from  other  American  plants,  we  have  to  refer  to  the  interesting 
papers  of  Prof.  F.  F.  Mayer  {Amer.  Joum.  of  Pharm.^  1863,  p.  97); 
of  J.  M.  Maisch  (Ibid.,  p.  301  and  303),  and  of  J.  D.  Perrins  (Ibid., 
p.  456). 

It  crystallizes  in  fine  yellow  needles,  containing  12  Aq.,  ten  of 
which  are  expelled  at  a  temj^erature  of  212°,  possesses  a  strongly 
bitter  taste,  is  insoluble  in  ether,  easily  soluble  in  boiling  water  and 
alcohol.  By  concentrated  sulphuric  acid  it  is  dissolved  with  an 
olive-green  color;  by  concentrated  nitric  acid,  red,  with  nitrous  acid 
fumes;  ammonia  colors  it  yellowish-brown;  by  distillation  with 
lime  it  yields  quinolina. 

It  is  a  dye  for  silk,  cotton,  wool,  and  linen.     Its  salts  have  a 
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yellow  color,  are  crystallizable  and  precipitated  hy  iodide,  bromide, 
cyanide,  ferrocyanide,  and  sulphocyanide  of  potassiuin,  by  bichlo- 
ride of  mercury  and  of  platinum;  the  neutral  salts  are  soluble  in 
water,  but  insoluble  in  dilute  acids. 

BerberiruB  Murias  {Muriate  of  Berb€rina\  H0,HC1. — This  salt  has 
been  used  by  the  Eclectics  under  the  name  of  hydrastin.  (See  Amer. 
Joum.  Pharm.j  1862,  pp.  141,  308,  and  360.)  It  is  obtained  from 
the  concentrated  infusions  of  plants  containing  this  alkaloid  by 
precipitating  with'  an  excess  of  muriatic  acid  and  recrystallizing 
from  hot  alcohol.  It  occurs  in  brig^ht  yellow  crystals,  containing 
5  equivalents  of  water  of  crystallization,  which  is  expelled  at  212°. 
It  has  been  used  as  a  tonic  in  doses  of  8  to  5  grains. 

If  berberina  is  exposed  to  the  influence  of  nascent  hydrogen,  a 
colorless  base  is  obtained,  named  by  its  discoverers  hydroberberirui^ 
Cj^H^NO^.  By  oxidizing  agents  it  is  readily  reconverted  into  ber- 
berina. 

Berbina  {Oxj/(wanthin.) — The  bark  of  barberry  root  is  extracted 
with  alcohol,  mixed  with  one-eighth  water,  the  alcohol  distilled  ofl[', 
the  filtrate  evaporated,  berberina  crystallized  out,  the  mother-liquor 
precipitated  by  carbonate  of  sodium,  apd  the  precipitate  treated 
with  sulphuric  acid  and  animal  charcoal. 

White  powder,  colored  brown  by  sunlight,  bitter;  nearly  insolu- 
ble in  water,  soluble  in  alcohol,  ether,  iixed  and  volatile  oils. 

The  salts  are  crystallizable,  colorless,  bitter. 

Many  of  the  plants  in  which  berberina  is  found,  in  a  larger  or 
smaller  proportion,  contain  also  a  colorless  or  white  alkaloid,  which 
ia  generally  soluble  in  ether.  It  is  uncertain  yet  whether  these 
alkaloids ^re  alike  in  the  different  plants,  and  whether  they  stand 
in  any  relation  to  berlierina.  {See  the  papers  of  Profs.  Mayer  and 
Maisdi,  above  referred  to.) 

The  Opium  Alkaloids  and  their  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities, 
always  contain  morphia,  on  which  the  activity  of  the  drug  mainly 
depends;  narcotina  and  other  alkaloids  are  also  always  present,  but 
some  species  contain,  besides  them,  one  or  two  alkaloids  which  have 
not  been  found  in  opium  ^s  generally  produced.  Besides  the  acid 
and  a  neutral  principle,  there  have  been  discovered  nine  distinct 
vegetable  alkalies,  some  of  which  are  still  little  known. 

Morphia.     C,,nj,;N'03+H,0=  303. 

Morphia,  which  is  the  only  one  of  the  opium  alkaloids  commonly 
used  in  medicine,  is  the  most  abundant.  It  is  the  best  known  and 
most  familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  which  that  of 
the  Pharmacopoeia  is  the  simplest  for  the  student  who  may  be  dis- 
posed to  attempt  this  by  no  means  diflicult  experiment. 

Reduced  in  quantity  to  suit  the  purpose,  it  is  nearly  as  follows: — 
81 
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Take  of  Opium,  sliced 3j. 

Solution  of  ammonia fsss. 

Distilled  water, 

Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each    Sufficient. 

Macerate  the  oi)ium  with  f.^vj  of  water,  working  it  with  the 
hands  or  a  pestle,  as  described  under  the  hejid  of  Tincture  of  Oi>iuni, 
into  a  paste  (if  powdered  opium  is  used,  this  is  unnecessair) ;  tlien 
digest  it  for  twenty-four  hours,  and  strain.  Macerate  or  digest  the 
residue  in  the  same  way,  successively,  with  similar  portions  of 
water,  and  strain;  then  mix  the  infusions,  evaporate  to  f^viij,  and 
filter.  To  the  concentrated  aqueous  solution  thus  obtained  add 
first  fSvj  of  alcohol,  and  then  fSij  of  solution  of  ammonia,  previ- 
ously mixed  with  about  fSss  of  alcohol ;  cover  the  vessel  and  set  it 
aside.  Aft^r  twenty-four  hours  pour  in  the  remaining  fSij  of  solu- 
tion of  ammonia,  niixed,  as  before,  with  alcohol,  and  again  set 
aside  that  the  morphia  may  crystallize  out.  The  only  remaining 
process  is  to  purify  the  crystals  which  are  formed  in  the  bottom  of 
the  vessel.  This  is  done  by  dissolving  them  in  boiling  alcohol,  and 
filtering,  while  hot,  through  animal  charcoal.  A  common  flask 
will  serve  for  the  solution,  and,  for  small  operations,  the  applica- 
tion of  heat  to  the  funnel  will  be  unnecessary.  It  may  be  conveni- 
ently arranged  over  an  evaporating  dish.  The  filtered  liquid,  as  it 
falls,  will  be  immediately  cooled  by  contact  with  thedish,  and  the 
extended  surface  will  favor  the  spontaneous  evaporation  of  the  al- 
cohol, so  that  a  small  crop  of  crystals  (40  to  60  grains)  of  morphia 
may  be  expected. 

This  is  a  convenient  method  of  testing,  approximately,  the  value 
of  specimens  of  opium,  in  which  case  it  is  not  necessary  to  carry 
out  the  last  part  of  the  directions,  but  is  as  well  to  take  the  weight 
of  the  crystallized  alkaloids  as  at  fir>>t  thrown  down.  The  animal 
charcoal  deprives  the  product  of  color,  but  is  apt  to  absorb  a  por- 
tion of  alkaloid  also;  so  that,  to  get  the  entire  yield,  the  charcoal 
should  be  digested  in  a  further  portion  of  alcohol,  which  should  be 
added  to  the  filtrate.  The  motive  for  using  alcohol  with  the  am- 
monia added  to  the  concentrated  liquid  in  the  first  instance,  is  to 
take  up  the  resinous  coloring  matters,  which  would  otherwise 
contaminate  tlie  precipitate. 

This  method,  however,  can  lay  no  claims  to  accuracy.  Narcotia 
is  exhausted  by  water  together  with  morphia,  and  ammonia  preci- 
pitates both  these  alkaloids,  while  the  third  one,  codeia,  remains  in 
the  mother-liquor  if  this  be  not  too  concentrated.  Morphia  is 
not  entirely  insoluble  in  water,  and  dissolves  more  freely  in  alco- 
holic liquids,  in  which  narcotina  is  soluble  to  a  less  extent.  The 
precipitate  obtained  by  the  above  process,  therefore,  contains  nota- 
ble quantities  of  narcotina,  while  a  portion  of  morphia  remains  in 
the  alcoholic  mother-liquor. 

A  better  method  for  assaying  opium,  which  may  likewise  be  used 
for  preparing  pure  morphia  on  a  small  scale,  is  based  on  its  solu- 
bility in  fixed  alkalies.     It  was  originally  proposed  by  Thiboumery 
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ami  improved  by  Mohr  as  follows:  One  part  of  opium  is  exhausted 
by  macerating  it  with  twelve  parts  of  cold  water  in  four  successive 
liortions;  the  infusion  is  heated  to  boiling  and  mixed  with  hot  milk 
of  lime  containing  one-sixth  caustic  lime.  The  mixture  is  boiled 
for  a  few  minutes,  strained,  the  residue  expressed,  the  liquid  eva- 
jiorated  to  two  parts,  filtered,  heated  to  boiling,  and  mixed  with 
one-twelfth  part  of  chloride  of  ammonium.  Ammonia  is  freely 
given  oft'  and  the  morphia  sepanites  in  a  crj-stalline  state  in  a  nearly 
white  condition,  the  lime  having  removed  most  of  the  coloring 
matter. 

Boussingault  and  Paven  follow  a  similar  method,  except  that 
they  neutralize  the  alkaline  liquor  by  muriatic  acid  and  precipitate 
the  alkaloid  by  ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing 
solubility  of  lime  and  the  i>o8siblc  loss  of  some  morphia  by  the  ab- 
sorption of  some  carbonic  acid  by  the  lime,  if  the  alkaline  solution 
becomes  too  concentrated.     Herzog  substitutes  potassa  for  lime,  and 

Grhaps  a  still  greater  improvement  is  the  employment  of  caustic 
ryta  by  Prof,  F,  F.  Mayer. 

Morphia  occurs  in  small  but  brilliant  prismatic  crystals,  con- 
taining 211,0,  or  nearly  six  per  cent.,  which  are  transparent  and 
colorless,  intensely  bitter  when  dissolved.  It  dissolves  in  about 
1000  parts  of  cold  and  400  parts  of  boiling  water,  in  14  parts  of 
boiling  and  20  of  cold  alcohol,  freely  also  in  solutions  of  fixed 
alkalies,  while  ammonia  dissolves  but  little,  and  with  great  facility 
in  dilute  acids,  which  it  neutralizes,  forming  salts;  one  hundred 
parts  of  chloroform  dissolve  .57  of  morphia.  It  is  insoluble  in 
ether.     Heated  with  caustic  ]X)tassa,  methylamin  is  evolved. 

In  powder,  it  strikes  a  deep  blue  color  with  neutral  salts  of  ses- 
Quioxide,  or  with  sesquichloride  of  iron,  decomix)ses  iodic  acid  with 
liberation  of  iodine,  the  yellow  or  reddish-yellow  color  being  con- 
siderably deepened  by  the  addition  of  a  few  drops  of  ammonia,  and 
forms  with  nitric  acid  a  red  comjound  passing  into  yellow;  with 
nitric  containing  some  sulphuric  acid,  it  strikes  a  green  color;  chlo- 
rine colors  morphia  diffused  in  water  orange,  then  red,  and  after 
solution  yellow,  and  ultimately  causes  a  flocculent  precipitate. 

Morphia  may  be  considered  pure,  if  it  is  entirely  dissipated  by 
heat,  if  ether  takes  nothing  up,  if  it  is  wholly  soluble  in  alcohol, 
and  when  its  solution  in  diluted  nitric  acid  is  not  precipitated  by 
nitrate  of  silver,  nitrate  of  barium,  phosphate  and  oxalate  of  am- 
monium. 

Morphia  Salts. — These  are  mostly  crystallizable,  soluble  in  water 
and  alcohol  and  insoluble  in  ether;  their  solutions  have  a  very  bit- 
ter taste  and  ai'e  precipitated  by  alkalies  and  their  carbonates,  sul- 
phocyanide  of  potassium,  and  terchloride  of  gold,  in  which  case  the 
latter  is  reduced  to  the  metallic  state.  Concentrated  solutions  are 
also  precipitated  by  iodide  of  potassium,  j)hosphate  of  so<lium, 
bichloride  of  platinum,  and  bichloride  of  mercury. 

They  are  made  by  forming  solutions  of  the  alkaloids  in  the  ap- 
priate  acids  and  evaporating. 
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Morphioe  Sulphas, — This  is  in  white  feathery  crystals,  soluble  in 
about  2  parts  bf  hot  water.  In  the  United  States  it  is  by  far  the 
most  common  of  the  morphia  salts;  it  contains  5  equivalents  of 
water.     Dose,  one-eighth  to  one-fourth  grain. 

MorphicB  Murias. — This  is  most  used  in  England,  where  it  is 
officinal  as  morphiee  hydrochloras.  It  is  soluble  in  about  20  parts 
of  cold  water.     Dose,  the  same  as  of  the  sulphate. 

Morphice  Acetas. — By  treating  morphia  with  alcohol  and  acetic 
acid  and  precipitating  by  ether,  it  is  obtained  in  crystals,  but  usually 
it  is  a  white  powder,  and  deficient  in  the  proportion  of  the  acid  in- 

fredient,  so  as  to  be  comparatively  insoluble,  in  which  case  a  few 
rops  of  acetic  acid  to  the  liquid  will  make  a  clear  solution.  It  is 
very  freely  soluble  in  water,  less  in  alcohol,  and  is  much  used  for 
external  application,  though  adapted  also  to  the  form  of  powder  or 
pill.     Dose,  the  same  as  of  the  foregoing. 

Morphice  Citras. — In  some  parts  of  the  United  States  a  solution 
of  this  salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of 
morphia  with  8  grains  citric  acid  and  \  grain  cochineal  in  one 
ounce  of  water.  It  is  considered  2^  times  stronger  than  laudanum; 
its  dose  is  10  drops. 

Morphice  Valerianas  is  an  unofficinal  salt,  made  by  neutralizing 
the  alkaloid  with  valerianic  acid.  Its  dose  is  from  one-eighth  to 
one-half  grain. 

Narcotina^  Cj^H^NO^  +  HjO  (equiv.  431),  is  easily  obtained  by 
extracting  aqueous  extract  of  opium  or  crude  morphia  with  ether, 
which  leaves  it,  on  evaporation,  nearly  pure.  It  crystallizes  in 
colorless  crystals,  nearly  insoluble  in  water,  in  fixed  alkalies,  and  in 
a  solution  of  table  salt;  it  dissolves  in  20  parts  of  hot  and  150  parts 
cold  alcohol ;  its  alcoholic  solution  is  very  bitter,  but  has  no  alka- 
line reaction;  100  parts  of  chloroform  dissolve  37.17  parts,  and  1 
ounce  of  olive  oil  1.2  grain  of  narcotina;  it  is  not  acted  on  by  ses- 
quisalt  of  iron  or  pure  nitric  acid,  but  sulphuric,  with  but  a  trace 
of  nitric  acid,  colors  it  blood-red.  Its  salts  are  generally  acid  and 
crystallize  with  difficulty.  Narcotina  is  not  narcotic,  it  has  been 
given  as  a  tonic  and  antiperiodic,  in  doses  as  high  as  half  a  drachm, 
without  the  production  of  narcotic  symptoms.  The  following  four 
homologous  varieties  of  narcotina  have  been  distinguished,  which, 
by  treatment  with  caustic  potassa,  yield  homologous  volatile 
bases : — 

Normal  narcotina,    CjjH^NO,,  yields  ammonia. 
Methylic  narcotina,  C^II^NO;,  yields  methylamina. 
Ethylic  narcotina,    C^H^NO^  yields  ethylamina. 
Propylic  narcotina,  Ca^H^NO^,  yields  propylamina. 

Narcotina,  by  the  influence  of  dilute  H,SO^  and  hyperoxide  of 
manganese,  is  decomposed  into  water,  opianic  acid  and  the  follow- 
ing stronger  alkaloid. 

Cotamina. — Crystallizing  in  colorless  prisms,  easily  soluble  in 
boiling  water,  alcohol,  ether,  and  ammonia,  intensely  bitter,  alka- 
line reaction.  The  various  homologous  kinds  of  narcotina  appear 
to  furnish  also  homologous  kinds  of  cotarnina : — 
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Xormal  cotamina,  CjjHijNO,.  Methylic  cotamina,  C,3H,^N03. 

Ethylic  cotamina,  Cj^H^XOa.  Propylic  cotamina,  CijIIjgNO,. 

Codeia^  C,gH«,NO^  (equiv.  299),  crystallizes  in  octohedral  or 
prismatic  crystals,  with  two  equivalents  of  water,  soluble  in  alcohol, 
ether,  and  in  boiling  water,  it  is  slowly  precipitated  by  ammonia, 
more  rapidly  bv  potassa,  and  is  insoluble  in  fixed  alkalies;  it  is 
colored  yellow  by  concentrated  nitric  acid.  Its  salts  are  neutral, 
and  have  a  bitter  taste. 

In  doses  from  one-fifth  to  one-half  grain,  it  produces  a  tranquil- 
lizing effect,  while  over  two  grains  produce  sleep,  with  stui^faction, 
and  sometimes  with  nausea  and  vomiting.  It  has  been  much  used 
of  late  in  cases  in  which  the  salts  of  morphia  disagree  with  the 
patient. 

Thebaia^  or  paramorphia^  C.glljjlfOj  (equiv.  307),  is  contained  in 
the  precipitate  produced  by  lime  in  an  infusion  of  opium,  from 
whicn  it  is  obtained  by  extracting  with  muriatic  acid,  precipitating 
by  ammonia,  and  crystallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble 
in  water,  and  colored  red  by  8ulj)huric  acid.  The  solution  of  its 
mnriate  leaves  a  resinous  mass  on  evaioration.     It  is  very  poisonous. 

Narceina^  C^IIj^Og  (equiv.  461),  occurs  in  very  thin  prisms,  of 
a  bitter  and  sharp  taste,  which  are  fusible  at  197.5°,  easily  soluble 
in  hot  water  and  in  alkaline  solutions,  but  insoluble  in  ether  and 
in  concentrated  solution  of  potassa.  Its  combinations.with  mineral 
acids  are  obtained  with  some  difficulty;  they  are  rendered  blue  by 
a  little  water,  colorless  by  more  water,  blue  again  by  fused  chloride 
of  calcium. 

Its  medicinal  effects  appear  to  be  directed  to  the  lower  portion  of 
the  spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower 
extremities. 

Opiania^  CjiH^NO,  (equiv.  897),  is  contained  in  Egyptian  opium ; 
it  crystallizes  in  long  jjrisms  which  are  insoluble  in  water,  but  dis- 
solves in  much  hot  alcohol.  It  has  an  alkaline  reaction,  a  bitter 
taste,  and  is  narcotic  of  the  strength  and  manner  of  morphia. 
Nitric  acid  rendere  it  yellow;  if  added  to  its  solution  in  sulphuric 
acid,  blood-red  changing  to  light  yellow. 

Papaverina^  G^H^^O^  (equiv.  337),  is  an  alkaloid  in  small  acicular 
crystals,  which  turn  blue  with  sulphuric  acid;  with  muriatic  acid 
in  excess  it  forms  very  insoluble  colorless  prisms,  which  possess  a 
high  refractive  power.  It  is  insoluble  in  water,  little  soluble  in 
alcohol  and  ether.     It  api)eai'8  to  be  devoid  of  narcotic  properties. 

Phormia^  or  Pseudoynorphia^  G-yllj^Oy  (equiv.  457),  has  been  ob- 
tained by  Pelletier  only  from  a  few  lots  of  opium;  after  precipitat- 
ing the  sulphate  of  morphia  by  ammonia,  and  evajwrating  the 
mother-liquid,  white  micaceous  scales  are  separated,  containing 
about  one-tenth  ])er  cent,  of  1I,S0/,  after  removing  the  acid  by 
ammonia,  the  crystals  of  phormia  are  not  so  lustrous  as  before,  and 
less  soluble  in  water,  it  is  insoluble  in  absolute  alcohol  and  ether, 
somewhat  soluble  in  alcohol  of  .833  sp.  gr.,  soluble  in  caustic  soda 
and  potassa.     Nitric  acid  colors  it  red,  oxidizing  it  ultimately  to 
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oxalic  acid.  Neutral  salts  of  sesquioxide  of  iron  render  it  blue ; 
the  blue  solution,  in  sesquichloride  of  iron,  turns  green  on  boiling; 
on  the  addition  of  ammonia,  wine-red.     It  is  not  poisonous. 

Opina  or  Porphyroxin, — Powdered  opium  is  exhausted  by  cold 
ether,  then  by  a  weak  solution  of  carbonate  of  potassium,  again  by 
ether ;  codeia,  thebaia,  and  opina  are  dissolved ;  the  extract  of  the 
last  tincture  is  dissolved  in  muriatic  acid,  precipitated  by  ammonia 
(codeia  remains  in  solution),  the  precipitate  is  treated  with  alcohol, 
which,  leaving  thebaia  behind,  dissolves  opina.  It  crystallizes  in 
fine  needles,  soluble  in  alcohol,  ether,  and  dilute  acids ;  solutions  in 
mineral  acids  turn  purplish-red  on  boiling. 

Metamorphia. — In  preparing  morphia  oy  Mohr's  process,  Scfcarf 
obtained  a  new  alkaloid  to  which  the  above  name  was  given  by 
Wittstein.  It  crystallizes  in  hard  prisms,  which  dissolve  in  about 
6000  parts  of  cold  and  70  parts  of  hot  water,  in  9  parts  of  boiling 
and  330  parts  of  cold  strong  alcohol ;  the  last  solution  has  a  sharp 
bitter  taste  and  a  slight  alkaline  reaction.  It  is  insoluble  in  ether, 
soluble  in  potassa,  less  in  ammonia.  Nitric  acid  colors  it  orange- 
red  and  dissolves  it  yellow;  concentrated  iodic  acid  gradually 
libemtes  iodine.  Its  salts  are  not  j^recipitated  by  ammonia.  Its 
action  upon  the  animal  economy  appears  to  be  closely  allied  to  that 
of  morf)hia. 

Apomorphia. — This  was  first  prepared  by  Arppe  in  1845,  but  at- 
tention has  lately  been  called  to  it  in  England  by  Matthieson  and 
Wright,  who  prepared  it  by  means  of  hydrochloric  acid.  It  is  a 
derivative  of  morphia,  having  the  elements  of  one  equivalent  of 
water  taken  from  it ;  its  emetic  power,  being  free  from  the  most 
objectionable  properties  of  the  ordinary  emetics,  renders  it  valua- 
ble, while  its  peculiar  properties  fit  it  for  subcutaneous  injection. 
{Am.  Jour,  of  Pharm.y  vol.  xliv.  322.) 

The  following  is  Merck's  test  for  opium: — 

The  concentrated  solution  is  treated  with  caustic  potassa,  and 
skaken  with  ether;  a  strip  of  paper,  having  been  dipped  several 
times  in  the  ethereal  solution,  is  moistened  with  muriatic  acid,  and 
exposed  to  the  vapors  of  boiling  water;  on  account  of  the  opina, 
the  paper  will  acquire  a  red  color  if  opium  is  present  in  the  liquid. 
{See  also  Meconic  Acid.) 

Sanguinarina^  or  Chele7*j/thrina.     C^^HJlSfi^.     (Equiv.  784.) 

This  alkaloid  is  derived  from  the  roots  of  Sanguinaria  Canadensis, 
Chelidonium  majus,  and  Glaucium  luteum,  by  exhausting  them 
with  weak  sulphuric  acid,  precipitating  by  ammonia,  dissolving  it 
out  by  ether,  and  precipitating  by  sulphuric  acid ;  the  sulphate  is 
decomposed  by  ammonia.  It  is  a  white,  nearly  substance,  of  an 
acrid  taste,  very  soluble  in  alcohol,  also  soluble  in  ether,  in  fixed 
and  volatile  oils.  With  acids  it  forms  soluble  salts,  which  are  re- 
markable for  their  beautiful  red,  crimson,  and  scarlet  colors.  From 
this  it  is  inferred  that  a  native  salt  of  this  alkaloid  is  the  occasion 
of  the  brilliant  color  of  the  fresh  juice  of  the  plant.     The  alkaloid 


r 


CHELIDINA — V 10  LI  A.  487 

18  poisonous  in  large  doses,  but  its  salts  are  used  in  medicine  and 
found  to  be  very  useful  iu  doses  of  fractions  of  a  grain  in  expecto- 
rant remedies. 

Chelidina^  C^JSf)^ — The  precijatate,  as  above,  wliicli  is 
insoluble  in  ether,  is  exhausted  with  dilute  sulphuric  acid,  the 
solution  precipitated  by  ammonia,  and  the  precipitate  crystallized 
from  acetic  acid,  when  colorless  flat  crystals  remain,  which  are  free 
of  acetic  acid,  have  a  bitter  taste,  and  dissolve  in  alcohol,  fixed  and 
volatile  oils. 

It  forms  colorless,  acidulous  salts,  of  a  purely  bitter  taste,  which 
are  not  pois4)nous. 

Pficcina  is  the  name  given  by  Dr.  Gibb  to  an  alkaloid  discovered 
by  Prof.  K  S.  Wayne  in  the  ethereal  solution  of  sanguinarina ;  its 
Bulphate  remains  dissolved  in  ether  after  sanguinarina  is  precipi- 
tated ;  its  salts  are  of  a  deep  red  color.  (See  Am,  Joum,  ofPhann.^ 
vol.  xxviii.  p.  520.) 

Glaucina  is  prepared  from  the  juice  of  the  herb  of  Glaucium 
luteum,  by  precipitating  it  with  acetate  of  lead,  treating  the  filtrate 
with  sulphuretted  hydrogen,  precipitating;  it  with  tannin,  decom- 
posing the  precipitate  by  lime,  and  crystallizing  from  alcohol.  In 
the  horn-poppy  it  is  combined  with  fumaric  acid. 

It  is  in  i)early  scales,  of  a  burning,  acrid  taste,  readily  soluble  in 
boiling  water,  ether,  and  alcohol.  It  assumes  a  red  color  in  the 
light,  dissolves  in  warm  sulphuric  acid,  with  a  greenish-blue  color, 
rendered  reddish  by  dilution,  and  precipitated  by  ammonia,  with 
a  blue  color.     Its  salts  are  acrid. 

Picroglaxicina^  gaucina^  is  prepared  from  the  root  in  a  similar  way. 
It  is  in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble 
in  water,  alcohol,  and  ether,  and  colored  deep  green  by  sulphuric 
acid.     Tlie  salts  are  crystal lizable,  and  of  a  bitter,  nauseous  taste. 

Corydalina^  C^JIg^NO^. — The  juice  of  the  root  is  precipitated  by 
acetate  of  lead,  dilute  sulphuric  acid  and  ammonia;  the  last  pre- 
cipitate yields  the  alk«loid  to  alcohol.  It  has  also  been  obtained 
from  the  American  sjxicies,  though  by  a  diftbrent  process. 

Soft  grayish-white  lumi^  or  powder,  colorless  prisms  or  scales, 
without  odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether, 
alcohol,  and  alkalies;  of  an  alkaline  reaction,  the  solutions  are 
greenish-yellow ;  it  melts  in  boiling  water,  and  is  colored  greenish- 
yellow  in  the  light;  the  salts  are  soluble,  very  bitter,  somewhat 
crystallizable ;  nitric  acid,  even  in  dilute  solutions,  colors  corydalina 
reel  or  blood-red,  destroying  it  at  the  same  time.  (See  Am.  Joum. 
of  Pharm.y  vol.  xxvii.  p.  205.) 

Fumarina  is  similar  to  the  foregoing,  but  soluble  in  water  and 
insoluble  in  ether;  it  i)recipitates  solution  of  gelatine. 

Violia, — The  alcoholic  extract  is  treated  with  ether,  then  boiled 
with  sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the 

Erecipitate  treated  with  alcohol.     Similar  in  its  action  to  emetia; 
ut  dittering  chemically  from  it  by  rendering  reddened  litmus  i>aper 
green,  and  being  more  soluble  in  water,  less  in  alcohol,  it  is  insoluble 
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in  ether  and  fixed  oils,  and  is  precipitated  from  the  solution  of  its 
sulphate  by  gallic  acid.     Some  violets,  however,  contain  emeiicL 

Anchietia, — In  the  root  of  Anchieta  salutaris,  which  is  success- 
fully used  in  Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted 
with  muriatic  acid  and  water,  evaporated  and  precipitated  by  am- 
monia; by  treatment  with  animal  charcoal  and  repeated  crystalliza- 
tion from  alcoholic  solution  it  is  obtained  pure.  Yield  about  .42 
per  cent. 

Stmw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble 
in  alcohol,  no  smell,  taste  sharp,  nauseous;  nitric  acid  colors  it 
orange-yellow  to  chrome-yellow ;  sulphuric  acid  violet  to  blackish. 

The  salts  are  soluble,  crystallizable ;  the  muriate  is  colorless, 
crystallizing  from  hot  water  in*  star-like  needles,  after  which  it  is 
insoluble  in  water. 

Iheobromina^  C^Jl^fi^. — It  is  prepared  from  the  chocolate  nut, 
by  a  process  similar  to  that  for  obtaining  cafiTeina.  It  dissolves 
with  difficulty  in  boiling  water,  alcohol,  and  ether;  boiling  solu- 
tion of  caustic  baryta  dissolves  it,  and  it  separates  again  on  cooling. 
It  has  a  slightly  bitter  taste,  is  unalterable  in  contact  with  the  air, 
is  rendered  brown  on  exposure  to  a  heat  of  480°,  and  sublimes  at 
between  654°  and  563°,  leaving  but  little  charcoal. 

Its  salts  resemble  those  of  cuffeina.  The  tannate  is  soluble  in  an 
excess  of  tannic  acid,  in  alcohol,  and  boiling  water.  With  chlorine 
it  is  converted  into  methylamina.  Prof.  Strecker  has  found  that 
by  heating  in  a  sealed  tube  Theobrominia  4- AgO  with  C,HjI 
(iodide  of  methyle)  the  resulting  products  are  Agl  -f  HO  -f  Caffeina. 

Caffeina^  Theiiia^  Guaranina^  jPsoraleiUy  CgHjJf^0j+2H,0. — ^It  is 
prepared  from  the  hot  infusion  of  tea  or  coffee  by  precipitating  the 
tannic  acid  with  subacetate  of  lead,  boiling  the  mixture,  filtering, 
removing  the  excess  of  lead  by  hydrosulphuric  or  sulphuric  acid, 
evaporatmg  the  clear  liquor  and  recrystallizing  the  product. 

A.  Vogel,  jr.'s,  method  is  as  follows :  Powdered  coffee  is  extracted 
by  commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  caffeina 
behind;  the  oil  is  removed  by  a  little  ether  or  by  water,  from 
which  latter  liquid  the  alkaloid  crystallizes  on  cooling. 

Coffee  contains  about  \  per  cent.,  tea  (gunpowder)  1  to  4  per  cent.. 
Ilex  Paraguayensis  (Psoralea  glandulosa),  .13  per  cent,  of  caffeina. 
Black  tea  contains  more  caffeina  than  green  tea. 

It  crystallizes  in  needles,  losing  2  eq.  water  of  crystallization  at 
302°  F. ;  it  melts  at  352°  and  sublimes  at  726°  without  decomposi- 
tion ;  it  is  soluble  in  alcohol,  ether,  chloroform,  and  hot  water,  cold 
water  dissolves  but  little.  If  boiled  with  nitric  acid,  the  yellow 
liquid  assumes  a  purple  color. 

Its  salts  and  double  salts  are  well  defined  and  crystallizable,  some 
are  decomposed  by  water.  It  produces  a  crystalline  precipitate 
with  nitrate  of  silver.  Tannate  of  caffeina  is  obtained  as  a  white 
precipitate,  soluble  in  boiling  water. 

When  cafieina  is  distilled  with  caustic  baryta,  the  distillate  con- 
tains  ammonia  and  methylamina,  and  there  remains  in  the  retort 
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a  new  ham  caffeidina,  0,11,^^,0,,  wbieh  \b  not  precipitated  by  aolu' 
lioti  of  aiuiiiouia  or  uotastsu,  but  is  sejuirated  in  oily  drops  liy  Holid 
KO. 

Cafteina  ie  not  an  aliinentapy,  but  tonic,  and  in  large  dosea  a 
jpoisonous  substance,  producing  death  in  various  animale,  by  palay- 
uig  the  uervous  system.  (Dr.  Stuklmann.)  It  eeems  to  act  cliiefly 
©u  the  ganglionic  syBtem  of  nerves,  and  but  Blightly  on  the  brain. 
X.  Thonif»on  has  used  it  in  doses  of  from  1  to  5  grains  in  the  low 
«tagc«  of  typboid  ii-vera  with  marked  success;  he  also  recoiiimendt 
it  ill  beniiorania,  neuralgia,  and  relajeiog  fever.  Its  solution  in 
citric  aeid  has  been  used  with  considerable  success  in  the  treatment 
of  flick-headacbe.  {Si^e  Extemporaneous  Pbarmiicy.)  This  solution 
is  frecjuently  regarded  as  the  solutioa  of  a  citrate,  the  existence  ot 
wbi(-b,  however,  is  denied  by  Ilager.  The  ai-seniate  of  catfeiim  haf 
been  used  by  Dr.  U;istricl,  of  Cairo,  Egyjil,aea  substitute  for  quinis 
in  interniittentB.     {Am.  M.  Monthti/,  xvii.  267.) 

ft*rm«/tn'i,  C,jIi„N,0. — The  seeds  of  Peganum  harninla  (Rutii 
aylveatrie).  a  plant  nl'  Southern  Russia,  are  used  there  as  a  dye,  and 
arc  said  to  lie  inebriating  and  BO|X)riiic. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with 
table  salt,  in  which  solution  the  chlorides  ai'e  insoluble ;  the  puritied 
salts  are  precipitated  by  excess  of  ammonia,  when  harmina  crystal 
lizcfl  first  in  needles,  afterwards  Imrnialina  in  scales,  Colorle» 
iKalcs  or  octohedrons,  nearly  tasteless,  with  difficulty  soluble  in 
water  and  ether. 

The  salts  are  of  a  Bulphnr-yellow  color,  not  dyeing;  of  a  purely 
bitter  taste ;  precipitated  hy  excess  of  acids  or  inorganic  salts.  By 
digestion  with  alcohol  another  alkaloid — 

PorphyrhnnniTui,  harmala  of  Goebel,  is  obtained,  of  a  red  color. 
yiBlditig  reil  salts  and  dyeing. 

Hnnnina,  C,,H„N,0,  is  a  product  of  oxidation  of  harmalina;  it 
crystallizes  in  colorless  prisms ;  its  salts  are  colorless,  but  otherwise 
re^emhlo  thnseof  harmalina.  Harmina  and  harmalina  are  splendid 
rod  dyes,  if  previously  converted  into  porpbyrharmina. 

Jamnicina  is  obtained  from  the  cabbage-tree  bark,  Qeoft'roya 
Jamaicensis,  also  called  Andira  iuerniis. 

The  iiqiicnus  infusion  is  precipitated  by  basic  acetate  of  lead, 
treated  with  i*alphiiretted  hydrogen,  and  evaporated.  It  crystal- 
lize*! in  yellow  cjuadrangular  tables,  bitter,  soluble  in  water,  tittU 
in  alctihol,  melting  below  the  boiling  point  of  water.  The  salts  art 
vellow.  bitter,  some  crystallizable;  in  Brnalt  doses  they  produce  rest 
lessneM).  in  larger  purging.     It  is  said  to  l>e  vermifuge. 

SHriiiamiua. — From  the  bark  of  Andira  retusa  (GeofFroya  Suri- 
uHDiensis),  is  prepared  similarly  to  the  above.  It  crystallizes  in 
fine  white  microscopic  needles,  without  taste  or  smell,  nearly  in. 
soluble  in  cold  water  and  ether,  soluble  in  boiling  alcohol  and 'boil- 
ing water. 

Buplisiim. — The  root  of  Baptisia  tinctoria  contains  an  alkaloid 
which  haa  not  been  isolate<l,  unless  the  crystallino  principle  of  B. 
L.  Smedley  {Am.  Joum.  Pharm.,  1862,  310)  is  the  pure  alkaloii 
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Cynapia  is  a  scarcely  known  alkaloid,  obtained  by  Ficiuus  from 
fool's  parsley.  {See  Syllabus.)  It  crystallizes  in  rhombic  prisms, 
wliiel)  are  soluble  in  water  and  alcohol,  insoluble  in  ether,  and  have 
an  alkaline  reaction.     The  sulphate  is  crystallizable. 

Trianosperrnia, — From  the  root  of  the  Brazilian  tayuya  de  pimenta 
coniari,  Peckolt  separated  this  alkaloid,  which  is  probably  identi- 
cal with  Herberger's  tayuyina.  It  crystallizes  in  colorless  needles, 
is  inodorous,  of  a  biting  taste,  insoluble  in  ether,  soluble  in  alcohol 
and  w^ater,  has  an  alkaline  reaction,  and  furnishes  with  sulphuric 
acid  a  crystallizable  salt.     It  appeare  to  be  purgative. 

Atherospermia^  C^qH^oNO,,  was  discovered  by  Zeyer  in  an  Austra* 
lian  drug.  {Am.  Journ.  Pharm.^  1862,  165.)  It  is  a  grayish-white 
powder,  of  a  bitter  taste,  changing  to  yellowish  in  the  sunlight. 
\V^hen  carefully  heated  it  gives  off  the  odor  of  putrid  meat  and 
afterwards  of  herrings;  it  probably  evolves  propylamina.  It  is 
nearly  insoluble  in  water;  dissolves  in  1000  parts  of  cold  and  100 
p.  boiling  ether,  in  32  p.  cold  and  2  p.  boiling  stronger  alcohol,  iu 
chloroform,  bisulphide  of  carbon,  volatile  and  fixed  oils;  concen- 
trated nitric  acid  produces  a  brown-yellow  color;  sulphuric  acid 
and  chromate  of  potassium  yield  slowly  a  green  color  of  CrjO^; 
from  iodic  acid  it  liberates  iodine. 

Cocaina^  Cj^H^jNO^  is  obtained  from  the  leaves  of  Erythroxylon 
coca  by  exhausting  them  with  acidulated  alcohol,  treating  with 
milk  of  lime,  neutralizing  the  filtrate  with  sulphuric  acid,  evapo- 
rating, diluting  with  water,  filtering  from  the  resin,  precipitating 
by  carbonate  of  sodium  and  exhausting  the  alkaloid  by  ether,  the 
last  traces  of  coloring  matter  can  only  be  removed  by  washing  with 
alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms; 
soluble  in  704  parts  of  cold  water,  in  alcohol  and  ether.  The  solu- 
tions are  alkaline  to  test  paper;  bitterish ;  promote  the  fiow  of  saliva 
and  produce  a  feeling  of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difliculty,  and  show  no  striking 
reactions  with  tests,  or  peculiar  coloration  with  oxidizing  agents. 
Its  precipitate  with  iodohydrargyrate  of  potassium  (Mayer's  test) 
dissolves  in  muriatic  acid,  in  which  behavior  it  differs  from  other 
alkaloids. 

Heated  with  muriatic  acid  it  sjilits  into  benzoic  acid  and  a  new 
base  ecgonina,  CJI^N'O,-^!!^,  which  is  soluble  in  water. 

For  further  accounts  see  the  papers  of  Dr.  A.  Niemann  (Am. 
Joun),  Pham.,  1861,  122),  of  J.  M.  Maisch  {ibid.,  496),  and  of 
Lossen  {ibi(J.,  1862,  406). 

The  Cinchona  Alkaloids  and  their  Salts. 

Quinia.     CJI^Np,4"n,0.     (Equiv.  324.) 

This  alkaloid  is  prepared  from  various  species  of  cinchona  bark, 
which  contain  it  in  combination  with  kinicacid  and  the  astringent 
principle  called  cincho-tannic  acid.  These  combinations  being  only 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates 
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the  alkaloid  in  a  soluble  form.  That  used  in  our  officinal  process 
for  ]»reimring  the  8uli)hate  of  quinia  is  muriatic,  which  is  inixcnl 
jii-ith  water  in  which  the  powdered  bark  is  boiled.     The  very  solu- 

le  muriate  of  quinia  contained  in  this  decoction  is  decomi>osed, 
giving  up  its  acid  to  lime,  while  the  quinia  is  liberated,  and,  being 
insoluble,  is  precipitated  with  the  excess  of  lime  added,  the  water 
retaining  the  chloride  of  cnlcium  resulting  from  the  reaction,  and 
in<mt  of  the  impurities,  in  solution.  The  precij)itated  quinia  and 
excess  of  lime  being  now  digested  in  alcohol,  the  former  is  dissolved, 
and  the  iim^ure  quinia  is  obtained  by  evaporating  this  alcoholic 
solution.  The  remaining  part  of  the  process  consists  in  converting 
this  into  the  officinal  8uli)hate,  at  the  same  time  rendering  it  pure. 
To  accomplish  this,  the  amorphous  mass  is  dissolved  in  diluted 
sulphuric  acid,  and  filtered  through  bone-black,  which  contains 
sufficient  carbonate  of  lime  to  neutralize  the  excess  of  sulphuric 
acid,  and  thus  facilitate  the  crystallization  of  the  sulphate  as  the 
solution  cools.  This  i»rocess  re(|uires  to  ]ye  re|>eated,  with  the  addi- 
tion of  acid,  if  the  charcoal  is  too  alkaline,  till  a  white  and  pure 
product  is  the  result. 

The  following  is  the  process  for  preparing  this  alkaloid  without 
alcohol,  by  Herring,  who  substitutes  in  place  of  it,  oil  of  turpentine 
or  benzole: — 

Powdered  bark  is  boiled  with  caustic  soda,  to  remove  extractive, 
gum  and  coloring  matter,  exhausted  with  diluted  sulphuric  acid, 
evaporated  at  al)out  120°,  filtered,  precipitated  by  caustic  soda, 
wasned,  redissolved  in  ILSO^,  recrystallized,  treated  with  animal 
charcoal,  and  by  fractional  crystallizations  purified  from  the  other 
alkaloid. 

The  soda  liquor  is  suj^ersaturated  with  muriatic  acid,  eva{X)rated, 
filtered,  treated  with  hydnite  of  lime,  from  which  precipitate  the 
alkaloids  may  l>e  extracted  by  oil  of  turpentine  or  benzole.  On 
adding  diluted  HsSO^,  a  solution  of  the  alkaloid  is  obtained  to  be 
purified  as  above. 

Quinia  occurs  in  silky  needles,  or  in  a  crystalline  powder,  fusi- 
ble at  194*^  to  an  electrical  mass,  soluble  in  about  400  parts  of 
water,  60  fiarts  ether,  2  parts  alcohol  or  chloroform,  24  parts  of 
olive  oil,  also  in  alkalies,  carbonate  of  animonia,  chloride  of  cal- 
cium, etc.  Its  solution  in  concentrated  nitric  acid  turns  yellow  by 
heat,  the  solution  in  sulphuric  acid  is  colored  only  at  a  high  tem- 
jierature. 

Its  salts  are  mostly  crystallizable;  their  solutions  show  a  blue 
fluorescence,  and  on  the  addition  of  fresh  chlorine  water  and  a 
little  ammonia,  are  colored  violet,  by  an  excess  of  NIX,  emerald- 
green;  too  much  chlorine  causes  a  brown  color.  A  solution  of 
quinia  in  diluted  sulphuric  acid,  mixcil  with  some  acetic  acid  and 
alcohol,  and  heated  to  130°,  yields,  after  the  addition  of  tincture 
of  iodine,  beautiful  emerald-green  crystals  of  iodosulphate  of  quinia, 
Herapath's  salt,  which  arc  nearly  colorless  by  transmitted  light.  The 
solution  of  its  salts  is  precipitated  by  alkalies,  their  carbonates  and 
bicarbonate;  but  if  they  had  been  previously  sufficiently  acidulated 
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with  tartaric  acid,  bicarbonate  of  sodium  produces  no  precipitate. 
If  their  solution  is  treated  first  with  chlorine  water,  free  from  hydro- 
chloric acid,  and  subsequently  with  finely-powdered  ferrocyanide 
of  potassium,  a  red  coloration  is  produced,  while  potassa  causes  a 
yellow  color.  Quinia  salts  are  precipitated  by  ferrocyanide  of 
potassium,  the  precipitate  is  dissolved  on  boiling  and  by  an  excess 
of  the  precipitant.     (Differences  from  cinchonia.) 

Quinice  Sulphas^  TJ.  S.  P. — Of  the  salts,  the  neutral  sulphate  (for- 
merly called  disulphate)  is  oflicinal  and  mostly  employed.  Its  mode 
of  preparation  has  been  given  above.  It  is  in  feathery  white  crys- 
tals, much  interlaced;  of  its  eight  equivalents  of  water,  six  are 
given  off  by  exposure  to  dry  air,  while  the  remaining  two  are 
driven  oft*  at  248°.  It  dissolves  in  740  parts  of  cold  and  30  parts 
boiling  water,  in  60  parts  of  alcohol,  but  scarcely  in  ether.  The 
addition  of  a  mineral  or  of  certain  organic  acids  renders  it  easily 
soluble.    {See  above  page  475.) 

The  salts  of  quinia  are  all  used  as  tonics;  the  sulphate,  especially, 
is  a  well-known  antiperiodic  and  febrifuge ;  it  is  said  to  produce 
abortion  when  given  during  pregnancy.  The  dose  varies  from  one 
to  twenty  grains.  It  is  given  in  power,  pill,  mixture,  and  solution. 
{See  Extemporaneous  Pharmacy.) 

By  heating  together  sulphate  of  quinia,  solution  of  chlorinated 
lime,  muriatic  acid,  and  ammonia  water,  a  green  resinous  mass  is 
obtained,  which  has  been  called  dalleochine  or  quinine  green.  Min- 
eral acids  dissolve  it  with  a  brown,  acetic  acid  with  a  blue  color, 
the  green  being  restored  on  neutralization.  Its  alcoholic  solution, 
diluted  with  water,  dyes  silk,  woollen,  and  cotton,  the  latter  after 
the  application  of  albumen  as  mordant. 

Quinice  Valerianas^  U.  S.  P. — ^Valerianate  of  quinia  was  made 
officinal  in  1860.  It  is  obtained  by  dissolving  freshly-precipitated 
quinia  in  diluted  valerianic  acid,  heated  to  180°  F.,  and  crystalliz- 
ing by  cooling ;  the  mother-liquors  are  evaporated  below  120°.  It 
combines  the  tonic  properties  of  quinia  with  the  antispasmodic 
effects  of  the  valerianates. 

It  is  colorless,  or  white;  crystallizes  in  rhomboidal  tables,  and  has 
a  peculiar  repulsive  odor  and  bitter  taste.  When  heated  it  fuses 
and  gives  off  white  vapors.  It  dissolves  in  110  p.  of  cold,  and  40  p. 
of  boiling  water,  and  in  6  p.  of  cold  and  1  part  of  hot  alcohol,  also 
in  ether.     The  dose  is  from  one  to  five  grains. 

The  following  unofficinal  salts  are  occasionally  prescribed: — 

Quinice  Murias. — The  Dublin  Pharmacopoeia  orders  437  grains  of 
crystallized  sulphate  of  quinia  (equivalent  to  382  grains  of  the  salt 
dried  at  212°)  dissolved  in  30  ounces  of  boiling  water,  to  be  pre- 
cipitated bv  123  grains  of  chloride  of  barium,  and  the  filtrate  evapo- 
rated until  a  pellicle  forms.  Another  process  is  to  decompose  1 
part  of  the  sulphate  in  alcoholic  solution  by  8  parts  of  chloride  of 
sodium.  It  crystallizes  with  3H,0  in  needles  of  a  pearly  lustre, 
more  soluble  than  the  sulphate.  Baryta  is  detected  by  sulphuric 
acid,  sulphate  of  quinia  by  chloride  of  barium. 

Quinice  hypophosphis. — introduced  to  notice  by  Prof.  J.  Lawrence 


CINCHONA    ALKALOIDS    AND    THEIR    SALTS.  493 

Smith,  is  made  with  facility  by  dissolving  one  ounce  sulphate  of 
quinia  in  water  by  the  aid  of  diluted  6uli»huric  acid,  then  pre- 
cipitating the  alkaloid  with  ammonia,  washing,  digesting  the 
quinia  in  excess,  in  hypophosphorous  acid  with  heat ;  after  filter- 
ing, it  is  eva|K>rated  spontaneously  till  it  crystallizes.  It  may  also 
be  made  by  double  decomposition  between  hypophosphite  of  baryta 
and  sulphate  of  quinia.  It  is  in  elegant  tufts  of  feathery  crystals, 
soft  to  the  touch,  soluble  in  60  parts  of  water,  and  n)oi*e  so  in  hot 
water.  It  loses  water  at  300^,  melts,  and  turns  brown.  Dose,  one 
to  five  grains. 

QuinicB  iodosulphas^  Herapath's  salt,  the  preparation  of  which 
has  been  notices!  among  the  tests  for  quinia,  has  been  used  in 
hfemoptysis,  tuberculosis,  scrofula,  etc.,  in  doses  of  ^  to  3  grains, 
three  or  four  times  a  day.     (See  Am.  Drug.  Circ.^  iv.  285.) 

QuinuB  Hydriodas. — 5  parts  of  eflBoresced  sulphate  of  quinia  dis- 
solved in  alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts 
of  iodide  of  potassium,  precipitates  sulphate  of  potassium,  and 
yields,  on  coolmg  and  evaj)orating,  hydriodate  of  quiuia  in  fiiie 
crystalline  needles. 

Quini(B  antimonias  is  precipitated  by  double  decomposition  of 
antimoniate  of  potassium  and  sul[»hate  of  quinia,  and  crystallized 
from  hot  water  or  alcohol.  It  has  been  administered  in  periodical 
diseases  in  doses  of  from  six  to  ten  grains  during  apyrexia,  and  it 
is  stated  to  be  rarely  necessary  to  give  it  a  second  time. 

Quinice  Arsenis. — Quinia  is  precipitated  from  100  parts  of  its  sul- 
phate, dissolved  in  600  parts  alcohol,  and  boiled  with  14  parts 
arsenious  acid,  the  filtrate,  on  cooling,  separates  needles  of  this 
poisonous  salt.  It  may  be  given  with  caution  in  doses  from  one- 
qoarter  to  one-half  grain  several  times  a  day. 

Svdphaie  of  quinia^  iron^  and  magnesia^  as  proposed  by  Dr.  Fergus, 
contains  5  parts  of  the  first,  15  of  the  second,  and  80  of  the  third 
sulphate,  it  being  merely  an  intimate  mixture  of  the  three.  It  is 
claimed  for  this  preparation  that  the  adjuvant  property  of  both  iron 
and  quinia  are  remarkably  heightened,  and  that  in  solution  the 
iron  is  not  oxidized.  (?) 

Qutni(B  lactas  is  obtained  by  saturating  lactic  acid  with  quinia, 
or  by  double  decomposition  of  the  baryta  salt  of  the  former  with 
the  sulphate  of  the  latter,  and  crystallizes  in  soluble  needles. 

Quinice  iartras  is  crystallized  in  needles  from  the  hot  solution  of 
quinia  in  tartaric  acid. 

Quini(B  citrcLS  is  separated  in  needles  from  the  hot  mixture  of 
citrate  of  sodium  added  to  sulphate  of  quinia  until  an  acid  reaction 
is  shown  to  test  paper.     {See  Citrate  of  Quinia  and  Iron.) 

Qtiinice  -Ac^ta^.— Seventeen  parts  of  the  eflloresced  sulphate  of 
quinia  are  dissolved  in  boiling  water  and  mixed  with  six  parts  of 
crystallized  acetate  of  sodium;  acetate  of  quinia  crystallizes  in 
white  feathery  needles,  nearly  insoluble  in  cold  water.  (See  remarks 
in  Anu  Journ.  Pharm.^  xxx.  385.) 

Qainim  hydrobromas. — Two  hydrobromates  are  known ;  the  neutral 
which  is  very  soluble  in  water  and  alcohol,  and  has  an  alkaline  reao- 
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tion,  and  the  basic,  which  is  roach  less  soluble,  and  is  alkaline  in  its 
reaction.  10  parts  of  basic  sulphate  of  quinia  and  60  parts  of  alco- 
hol (85°)  are  heated  together  in  a  small  flask,  8  parts  of  bromide  of 
potiissium  dissolved  in  20  parts  of  water  are  mixed  with  10  parts  of 
diluted  sulph.  acid  (1  per  cent.)  and  added  to  the  solution  of  quinia, 
which  is  then  brought  to  the  boiling  point;  after  a  few  minutes  the 
sulphate  of  {wt^ssium  is  separated  bj  filtration  and  washed  mth 
hot  alcohol.  The  filtrate  and  the  washings  are  evaporated  and  al- 
lowed to  crystallize.  The  salt  is  pearly  white  and  opaque,  and  con- 
tains traces  of  sulphuric  acid.  The  basic  hydrobromate  may  be  pre- 
pared in  the  same  manner,  using  five  parts  of  bromide  in  place  of  ten. 

Quinioe  Uras, — One  part  freshly  precipitated  quinia,  one  and  a 
half  of  uric  acid,  and  one  hundred  and  fifty  parts  of  water  are  to 
be  boiled  together  in  a  glass  vessel,  filtered  while  hot,  the  contents 
of  the  filter  treated  with  boiling  water,  and  the  filtrate  mixed  and 
set  by  in  the  cold  to  crystallize.  The  salt  forms  as  a  white  gran- 
ular mass,  the  mother-liquor  yielding  a  portion  by  eva{>oration. 
When  dry  it  is  a  white  powder,  with  a  feeble  lustre,  under  a  micro- 
scoj»e  showing  the  form  of  truncated  crystals  ;  soluble  in  855  parts 
of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  823,  or  21.25  parts  of 
ether;  it  consists  of  quinia  59.34,  uric  acid  27.47,  water  18.19. 

Quinioe  Tannas, — Tannic  acid  precipitates  tannate  of  quinia  from 
all  solutions  which  have  not  been  too  much  acidulated;  it  has  little 
taste  on  account  of  its  sparing  solubility  in  neutral  liquids. 

Quinice  gcdlas  is  obtained  by  double  decomposition  between  a  hot 
solution  of  sulphate  of  quinia  and  gallate  of  potassium.  It  is  in 
crystalline  granules,  or  a  white  powder,  almost  insoluble  in  water, 
soluble  in  alcohol  and  dilute  acids. 

Quinice  Kinas. — To  obtain  this  natural  salt  directly  from  the  bark, 
the  following  process  is  given  by  Henry  and  Plisson.  The  extract 
is  dissolved  in  3  parts  of  water,  nearly  neutralized  by  carbonate  of 
calcium,  then  cautiously  neutralized  by  hydmted  oxide  of  lead ;  from 
the  filtrate  the  lead  is  removed  by  sulphuretted  hydrogen,  after 
which  the  evaporated  liquid  is  treated  with  alcohol  of  .842,  the 
alcohol  distilled  off  and  the  residue  rcj>eatedly  treated  with  water 
and  alcohol  until  nothing  is  separated  by  these  liquids.  It  is  ob- 
tained in  white  crystalline  warts,  soluble  in  4  parts  of  water,  and 
8  parts  of  alcohol. 

Quinice  Hydrqferrocyanas, — 1  part  sulphate  of  quinia,  1 J  parts  fer- 
rocyanide  of  potassium,  and  7  parts  of  boiling  water  yield  the  salt 
on  cooling,  which  is  to  be  recrystallized  from  alcohol.  It  appears 
in  greenish-yellow  needles,  which  are  insoluble  in  water.  Pelouze 
asserts  it  to  be  quinia  mixed  with  some  Prussian  blue.  Dollfuss 
found  it  to  be  C,,H,,N,0,+  2(FeCy4-2HCy)-f  6Aq. 

Quinice  Sulphocarbolas, — A  formula  for  this  salt  is  published  in 
Amer.  Journ.  Phann.j  xlii.  506. 

Quinidia,  CJl,;^p, + 2H,0.     (Equi v.  360.) 

This  name  is  now  generally  applied  to  an  alkaloid  which  is 
isomeric  with  quinia,  but  difters  from  it  in  turning  polarized  light 
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to  the  right.  It  occurs,  in  company  with  the  other  alkaloids,  in 
many  cinchona  barks,  particularly  those  irajjorted  from  New 
Grenada. 

It  is  obtained  from  its  sulphate  by  decomposition  with  ammonia, 
and  crystallizes  in  shining  colorless  efflorescing  crystals,  which  are 
readily  reduced  to  a  white  powder;  they  melt  without  decomposi- 
tion, and,  on  cooling,  concrete  into  a  grayish-white  crystalline 
mass.  When  ignited,  they  burn  with  the  odor  of  kinole  and  the 
volatile  oil  of  bitter  almonds;  they  have  a  less  intensely  bitter  taste 
than  quinia.  This  alkaloid  dissolves  in  1600  p.  cold  and  750  parts 
boiling  water,  in  3  parts  of  boiling  alcohol  and  90  of  ether,  and  its 
solution  turns  to  a  green  color  like  quinia  when  successively  treated 
with  chlorine  water  and  ammonia ;  a  solution  of  either  alkaloid  even 
in  700,000  parts  of  water,  according  to  Herapath,  shows  a  disper- 
sion of  light  with  a  bluish  milky  coloration.  Quinidia,  ti^eated 
with  tincture  of  iodine  under  the  same  circumstances  as  quinia, 
yields  crystals  which  appear  garnet-red  by  transmitted  light,  and 
bluish-red  in  reflected  light.  Quinidia  is  the  only  cinchona  alka- 
loid yielding,  with  the  solution  of  an  iodide,  a  nearly  insoluble  pre- 
cipitate of  hydriodate  of  quinidia. 

Quinidice  sulphas  is  more  soluble  than  sulphate  of  quinia,  and 
remains  in  the  mother-liquor  after  the  quinia  salt  has  been  crystal- 
lized. When  the  cheaper  barks  above  referred  to  are  manipulated 
with,  this  salt  is  an  important  product;  it  is  largely  produced,  and, 
by  some,  used  as  a  substitute  for  quinia.  As  generally  found  in 
commerce,  it  contains  cinchonidia,  and  comes  in  long,  shining 
white  crystals,  interlaced,  and  resembling  those  of  sulphate  of 
quinia.  It  is  soluble  in  130  parts  of  cold  water,  freely  soluble  in 
alcohol,  and  almost  insoluble  in  ether.  It  contains  six  equivalents 
of  water  of  crystallization. 
• 

Cinchonia.    C  JI,>\0.    (Equiv.  308.) 

This  is  a  cinchona  alkaloid  usually  accompanying  quinia.  Ilua- 
nuco  bark  contains  almost  exclusively  cinchonia,  wliich,  when  first 
isolated  from  this  bark,  was  called  huanucina,  under  the  supposi- 
tion of  its  being  a  distinct  alkaloid. 

It  may  be  obtained  from  this  bark  by  a  process  similar  to  that 
for  the  preparation  of  quinia.  It  is  in  white  needles,  insoluble  in 
alkalies,  ether,  and  cold  water,  but  soluble  in  13  parts  of  boiling 
alcohol ;  chloroform  dissolves  4.3;  olive  oil,  1  per  cent,  of  cinchonia. 
It  is  less  bitter  than  quinia  and  quinidia,  fuses  at  330°  to  an  amor- 
phous mass,  and  at  a  higher  temperature  partly  sublimes  without 
decomposition;  polarized  light  is  deviated  to  the  right. 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts 
of  quinia;  they  are  precipitated  by  the  caustic  alkalies  and  their 
carbonates;  and  in  not  too  diluted  solutions  the  bicarbonates  like- 
wise cause  a  precipitate  after  the  previous  addition  of  tartaric  acid. 
Under  similar  circumstances  cinchonia  does  not  produce  the  reac- 
tion of  quinia  with  chlorine  and  ferrocyanide  of  potassium.     The 
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precipitate  of  ferrocyanide  of  potassium  in  einchonia  salts  is  insola- 
ble  in  an  excess  of  the  precipitant,  but  crystallizes  from  its  hot 
solution;  its  composition  corresponds  with  the  ouinia  salt.  The 
einchonia  sulphate,  if  treated  with  iodine  similarly  to  sulphate  of 
quinia,  yields  a  brick-red  deposit. 

Cinchonice  Sulphas^  U.  8.  P. — If  einchonia  occurs  in  barks  with 
quinia  and  quinidia,  this  salt  remains  behind  in  the  mother-liquor 
after  the  crystallization  of  the  other  sulphates.  The  Pharmacepma 
of  1860  directs  to  precipitate  this  mother-liquor  by  solution  of  soda, 
until  it  becomes  alkaline;  collect  on  a  filter,  wash  it  with  water,  and 
dry  it.  Then  wash  it  with  successive  small  portions  of  alcohol  to 
remove  other  alkaloids  which  may  be  present.  Mix  the  residue 
with  eight  times  its  weight  of  water,  and  having  heated  the  mix- 
ture, add  gradually  diluted  sulphuric  acid  until  it  is  saturated  and 
becomes  clear.  Then  boil  the  liquid  with  animal  charcoal,  filter  it 
while  hot,  and  set  it  aside  to  crystxiUize.  Lastly,  drain  the  crystals 
and  dry  them  on  bibulous  paper.  By  evaporating  the  mother- 
liquid  more  crystals  may  be  obtained. 

Sulphate  of  einchonia  crystallizes  in  white,  shining,  short  oblique 
prisms  with  dihedral  summits.  It  melts  at  212*^,  loses  its  water  of 
crystallization  at  a  somewhat  higher  temperature,  and  is  dissipated 
at  a  red  heat.  It  dissolves  in  54  parts  of  cold  and  much  less  boil- 
ing water,  in  seven  parts  of  alcohol,  and  very  sparingly  in  ether. 
Its  aqueous  solution  gives  with  AuClj  a  yellow  precipitate,  and 
with  CaCl  a  white  one.  Ammonia  added  to  its  solution  in  chlo- 
rine water  causes  a  white  precipitate.  If  the  salt  be  rubbed  with 
water  of  ammonia  and  then  treated  with  ether,  the  einchonia 
separated  by  the  former  will  not  be  dissolved  by  the  latter. 

On  the  addition  of  sulphuric  acid  it  passes  into  the  very  soluble 
acid  sulphate.  ^ 

The  other  salts  of  einchonia  may  be  prepared  like  the  correspond- 
ing quinia  salts ;  the  following  have  been  occasionally  used: — 

Cinchonice  murias  is  in  silky  prisms,  easily  soluble  in  water  and 
alcohol.     This  salt  has   been   fraudulently  sold  for  sulphate  of 

Juinia,  which  it  much  resembles  in  appearance.     (See  Am.  Jounu 
'harm.y  43,  92.) 
Cinchonice  hydriodas  crystallizes  in  needles. 
Cinchonice  tannas  is  a  yellowish  powder,  soluble  in  alcohol. 
Cinchonice  acetas, — If  acetic  acid  is  saturated  with  einchonia,  on 
evaporation  granular  or  scaly  crystals  of  the  acetate  are  left,  which 
are  easily  soluble  in  water. 

Cinchonidia.    CJi^;NJO.    (Equiv.  808.) 

Cinchonidia  often  constitutes  the  greatest  part  of  commercial 
quinidia;  as  it  contains  no  water  of  crystallization,  it  is  not  efflo- 
rescent in  the  air. 

Its  principal  peculiarities  are:  It  is  sparingly  soluble  in  ether 
and  water,  dissolves  in  12  parts  cold  alcohol,  deviates  polarized 
light  to  the  left,  and  gives  no  reaction  with  chlorine  water  and 
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ammonia.  By  Dr.  Herapath's  teat,  viz.,  treating  with  iodine  like 
qoinia,  the  resulting  idosulphate  of  eiiichonidia  is  so  similar  in  ap- 
pearance to  the  corresponding  quinia  salt,  that  it  can  only  be  dis- 
tinguished from  it  by  a  little  ditierenee  in  the  tint  caused  by 
transmitted  light. 

Its  salts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  discovered  by  Wittstein,  and  called  by  him  cinchonidia, 
is,  according  to  de  Vry,  a  mixture  of  various  alkaloids,  but  princi- 
pally of  cinchonia  and  Pasteur's  cinchonidia;  and  the  huanokina,  of 
Erdmann,  according  to  the  same  authority,  is  cinchonia  containing 
some  quinidia. 

Betacinchonia^  C^Hj-N^O,  was  announced  by  W.  Schwabe  as  a 
constituent  of  some  chinoidine.  It  crystallizes  in  quadrangular 
prisms,  is  anhydrous,  fuses  at  302^  F.,  is  scarcely  soluble  in  hot 
wat^r,  soluble  in  173  parts  of  cold  and  43  of  boiling  alcohol,  in  378 
jiarts  of  ether  and  268  parts  of  chloroform,  also  readily  in  volatile 
and  fatty  oils.  Its  alcoholic  solution  deviates  polarized  light  to 
the  right.     It  is  not  affected  by  chlorine  water  and  ammonia. 

Its  salts  are  all  neutral  though  crystallizing  from  an  acid  solu- 
tion; the  precipitate  by  alkalies  is  somewhat  soluble  in  excess; 
after  acidulating  with  tartaric  acid,  bicarbonate  of  sodium  produces 
DO  precipitate.  lodosulphate  is  analogous  to  herapathite.  (See 
Ant.  Joum.  Pharm.y  1861,  p.  419.) 

The  reactions  as  stated  prove  this  alkaloid  to  be  closely  allied  to 
the  two  preceding  ones,  and  it  is  not  impossible  that  it  may  have 
been  formed  from  one  of  them  by  some  chemical  influence.  O. 
Hesse,  however,  asserts  that  it  is  nothing  but  cinchonia.  {Am. 
Journ.  Pharm.,  1863,  p.  54.) 

Paytine  is  the  name  given  by  Hesse  to  a  crystalline  alkaloid  dis- 
covered by  hiip  in  a  false  cinchona,  resembling  the  quina  blanca 
of  Mutis.  The  figures  obtained  by  its  analysis  lead  to  the  formula 
CjpH^jO.  It  forms  a  variety  of  salts  with  acids,  although  its 
alcoholic  solution  reddens  blue  litmus  paper.  Though  bitter,  it 
does  not  seem  to  produce  physiological  etfects.  Its  color  reactions 
are  numerous  and  remarkable. 

Oxycinchonia^  CJl^^fi^^  has  been  obtained  by  oxidation  from 
cinchonia  by  Strecker  in  the  endeavor  to  prepare  quinia  artificially. 
Though  of  the  same  composition  it  lacks  its  most  prominent  pro- 
perties.    (Ibid.  58.) 

Quinicia  and  Cinchonicia. — The  acid  sulphates  of  quinia  or  cin- 
chonia, if  heated  for  three  or  four  hours  to  about  250°  or  266°,  are 
converted  into  alkaloids,  isomeric  with  the  original  bases,  the 
former  into  quinicia,  and  the  latter  into  cinchonicia,  and  but  very 
little  coloring  matter ;  the  neutral  salts  sufter  partial  decomposition 
at  that  temperature  after  melting.  Both  alkaloids  are  nearly  in- 
soluble in  water,  soluble  in  alcohol,  easily  combined  with  carI)onic 
acid,  displace  ammonia  from  its  salts,  and  deviate  the  polarized 
lieht  a  little  to  the  right.  The  optical  behavior  of  the  ditferent 
alkaloids,  therefore,  is  as  follows : — 
82. 
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Quinia,  considerably  to  left.  Cinchonia,  considerably  to  ri^ht. 

Quinidia,        *"  right.  Cinchonidia,        ^'  left. 

Quinicia,  feebly  to  the  right.  Cinehonicia,  feebly  to  the  right. 

Howar(Vs  recently  discovered  alkaloid  of  cinchona,  originally  de- 
scribed iu  the  Journal  of  the  Chemical  Society^  2d  series,  ix.  61,  has 
not  been  obtained  in  crystals,  but  appears  in  the  form  of  a  yellowish 
oil,  very  soluble  in  alcohol  and  ether.  It  is  a  strong  base,  forming 
neutnvl  and  very  soluble  crystallizable  salts^  not  as  bitter  as  those  of 
quinia;  the  oxalate,  which  is  the  best  known,  has  a  greenish-yellow 
hue. 

Chinoidina  or  Qidnoidina  {Chinoid^ine), — Is  a  product  of  alteration 
of  the  cinchona  alkaloids.  Drying  of  the  barks,  or  exposure  of 
solution  of  alkaloids  to  the  sun,  and  the  influence  of  a  high  tempera- 
ture ai)[^ar  to  favor  this  alteration.  It  is  prepared  by  precipitating 
the  mother-liquor,  from  which  the  sulphates  of  the  other  alkaloids 
have  been  crystallized,  by  carbonate  of  soda,  and  extracting  with 
alcohol. 

It  is  a  reddish-brown,  resin-like  mass,  entering  into  combination 
with  acids  like  the  unaltered  alkaloids.  The  salts  are  resinous, 
uncrystallizable,  very  bitter.  It  is  isomeric  with  quinia,  and  has, 
therefore,  been  also  called  amorphous  quinia.  Pasteur  supposes  it 
to  be  uncrystallizable  quinicia  and  cinehonicia.  From  the  com- 
mercial article  the  four  cinchona  alkaloids,  quinia  excepted,  have 
at  various  times  been  prepared. 

It  has  strong  febrifuge  properties,  and  is  very  efficient  in  doses 
double  those  of  the  sulphate  of  quinia,  either  in  pills  or  dissolved 
with  a  little  sulphuric  acid.  It  may  be  considered  pure  if  it  is 
entirely  soluble  in  alcohol,  and  in  diluted  sulphuric  acid. 

Precipitated  extract  of  bark  is  the  same  preparation  as  the  above. 
It  differs  from  the  extractum  calisayacum,  referred  to  in  the  chap- 
ter on  Extracts  by  not  containing  the  crystallizable  alkaloids. 

GENERAL   REMARKS  ON   THE  CINCHONA   ALKALOIDS. 

Of  the  remarkable  principles  above  described  as  existing  in  cin- 
chona barks,  cinchonia  was  the  first  discovered,  having  been  isolated 
in  an  impure  state  as  early  as  1803,  and  fully  described  as  an  alka- 
loid by  telletier  and  Caventou  in  1820.  Quinia  was  discovered 
soon  after  by  the  same  chemists.  Not  until  1833  was  the  existence 
of  quinidia  announced.  In  that  year,  Henry  and  Dclondre  an- 
nounced its  discovery,  but  afterwards  abandoned  the  idea  of  its 
being  a  distinct  principle  ;  so  that  no  further  attention  was  bestowed 
upon  it  until,  about  the  year  1844,  the  celebrated  German  chemist, 
AVinkler,  investigated  its  properties,  and  conferred  uix)n  it  the 
name  quinidine,  which,  to  correspond  with  our  nomenclature,  is 
changed  to  quinidia.  Pasteur  has  since  proved  that  quinidia  as  it 
occurs  in  commerce  is  generally  composed  chiefly  of  another  alka- 
loid to  which  he  gave  the  name  cinchonidia ;  he  likewise  discovered 
■  the  artificial  isomeric  alkaloids  quinicia  and  cinehonicia. 

On  pages  501  and  502  will  be  found  an  account  of  other  alkaloids, 
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discovered  in  particular  barks,  and  most  of  them  not  fully  investi- 
gated. 

The  former  scarcity  and  high  price  of  sulphate  of  quinia,  occa- 
sioned in  part  by  the  restrictions  placed  upon  the  trade  in  genuine 
Calisaya  Dark  by  the  Bolivian  government,  had  the  effect  to  direct 
the  attention  of  physicians  to  other  and  similar  remedial  agents ; 
but,  notwithstanding  the  frequent  announcement  of  favorable  re- 
sults from  the  trial  of  such,' there  seems  a  general  disposition  to 
withhold  confidence  from  any  but  the  products  of  that  remarkable 
family  of  South  American  trees  whose  history  has  been  so  long 
connected  with  the  cure  of  periodical  diseases.  The  introduction 
into  commerce  of  large  quantities  of  cheap  cinchona  barks  from 
new  sources,  has  been  another  result  of  the  long-continued  scarcity 
of  the  older  and  officinal  kinds.  Notwithstanding  these  have  been 
regarded  by  many  with  jealousy,  and  doubts  have  been  entertained 
of  their  therapeutic  value,  the  study  of  their  chemical  history  has 
shown  that  some  of  them  are  not  less  rich  in  alkaloids  than  the 
finest  monopoly  barks,  and  experiments  in  regard  to  the  thera- 
(»eatic  value  of  their  characteristic  alkaloids  have  shown  a  close 
resemblance  in  physiolocrical  effects  to  quinia  itself.  Some  Bogota 
barks  are  now  extensively  employed  for  the  manufacture  of  quinia, 
the  price  of  which  has,  in  consequence  thereof,  considerably  de- 
clined ;  some  of  these  barks,  beside  the  other  alkaloids,  abound  in 
quinia. 

Dr.  Pepper  and  other  practitioners  connected  with  hosj)ital  prac- 
tice, have  used  sulphate  of  quinidia  in  the  same  or  less  doses  than 
the  quinia  salt,  ana  with  equal  success;  and  its  value  and  efficacy 
are  confirmed  by  the  experience  of  many  in  private  practice. 

Sulphate  of  cinchonia,  which  had  been  generally  overlooked,  has 
been  much  used  of  late  years  as  a  substitute  for  sulphate  of  quinia ; 
and,  although  some  physicians  assert  that  larger  doses  of  it  are 
required,  and  that  it  is  more  variable  and  less  reliable  in  its  action 
than  the  quinia  salt,  I  am  told  by  Dr.  Conrad,  the  Apothecary  of 
Pennsylvania  Hospital,  that  in  that  Institution  the  tliree  cinchona 
alkaloids  are  used  indiscriminately  and  in  the  same  doses.  Through 
Dr.  B.  P.  Thomas  I  am  informed  tliat  the  cinchonia  salt  has  been 
used  with  satisfaction  as  a  substitute  for  that  of  quinia  in  the 
Philadelphia  and  Northern  Dispensaries,  in  the  Western  Clinical 
Infirmary,  and  Philadelphia  Hospital,  Blockley,  where  many  inter- 
mittents  are  daily  under  treatment.  It  has  also  been  successfully 
experimented  with  in  the  French  hospitals  as  a  substitute  for  the 
qmnia  salt,  and  has  been  lately  introduced  into  the  U.  S.  Army. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crys- 
tallized products.  I  am  told  that  the  demand  for  it  has  not  justi- 
fied manufacturers  in  preparing  all  that  is  produced,  for  sale. 

Detection  of  Adulteratiovs  and  Imjmriiies  in  Sulpfiate  of  Quinia, — 
The  behavior  of  the  cinchona  alkaloids  and  their  salts  has  been 
mentioned  under  their  respective  heads,  and,  with  the  aid  of  these 
tests,  it  is  not  very  difficult  to  distinguish  the  alkaloids,  when  pure, 
from  each  other.     There  is  more  difficulty  ex|)erienced  in  detecting 
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the  presence  of  one  alkaloid  in  another,  or  in  finding  out  foreign 
Bubstances  sometimes  fraudulently  mixed  with  them.  The  follow- 
ing are  the  various  tests  proposed  for  these  purposes. 

1.  Zimraer's  test, — Sixty  drops  of  ether,  twenty  of  ammonia  water, 
and  ten  grains  of  the  sulphate,  previously  dissolved  in  fifteen  drops 
of  water  and  ten  drops  of  diluted  sulphuric  acid,  made  of  one  jiart, 
by  weight,  of  sulphuric  acid,  to  five  of  water,  are  mixed  in  a  test 
tube;  the  quinia,  being  soluble  in  the  ether,  will  not  appear,  but 
any  admixture  of  cinchonia,  or  above  ten  per  cent,  of  qninidia,  will 
separate  as  a  layer  of  white  powder,  between  the  aqueous  liquid  and 
the  supernatant  ether.  If  quinidia  be  present,  it  will  be  dissolved 
by  a  large  addition  of  ether,  while  cinchonia  will  not.  If  less  than 
ten  per  cent,  of  quinidia  is  present,  the  mixture  will  be  clear,  but 
the  quinidia  will  soon  crystallize,  while  quinia  will,  after  a  while, 
gelatinize  the  ethereal  solution. 

2.  Rump's  test  is  said  to  be  even  more  delicate  than  the  former. 
Six  grains  of  the  sulphate,  one-half  drachm  of  ether,  two  or  three 
drops  of  ammonia  water,  are  well  a&^itated  in  a  test  tube;  pure  sul- 
phate of  quinia  will  yield  a  perfectly  transparent  solution;  if  five 
per  cent,  of  sulphate  of  quinidia  is  present,  the  solution  will  like- 
wise be  clear,  but,  after  a  while  will  become  turbid;  ten  per  cent, 
of  quinidia  will  leave  a  portion  undissolved ;  with  less  than  five 
per  cent.,  the  solution  is  to  be  evaporated  sfK)ntaneously,  quinidia 
will  then  be  left  in  crystals,  but  quinia  as  a  gummy  mass. 

3.  Liebig's  test, — Fifteen  grains  of  the  salt  are  rubbed  with  two 
ounces  of  ammonia  water,  this  is  heated  until  nearly  all  odor  of 
ammonia  has  disappeared,  and  agitated  with  two  ounces  of  ether. 
If  a  turbidness  remains  on  the  margin  of  the  two  liquids,  cinchonia 
is  present. 

The  ethereal  solution  may,  besides  quinia,  also  contain  quinidia, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  evapo- 
ration. 

4.  Kemer*s  test. — Chemically  pure  neutral  sulphate  of  quinia  is 
dissolved  in  distilled  water  to  saturation  at  a  temperature  of  15°  C. 
(59°  F.);  5  c.c.  of  this  solution  are  precipitated  and  exactly  redis- 
solved  by  5  c.c.  of  ammonia  water,  sp.  gr.  92,  and  by  7  cc.  of  am- 
monia, sp.  gr.  96.  For  a  similarly  prepared  solution  of  sulphate  of 
quinidia  and  cinchonidia  from  10  to  13  times  this  quantity  of  am- 
monia is  needed  to  have  the  same  effect,  while  the  precipitate  from 
the  cinchonia  salt  does  not  redissolve.  Accordingly,  to  t^st  the 
commercial  sulphate  of  quinia,  an  excess  of  it  is  treated  with  dis- 
tilled water  of  59°  for  one-half  hour  until  a  saturated  solution  is 
obtained;  5  cubic  centimetres  of  the  filtered  solution  are  mixed 
with  7  c.c.  of  officinal  water  of  ammonia  (or  with  5  cc.  of  ammonia, 
sp.  gr.  .920);  if  the  alkaloid  is  precipitated  and  redissolved,  the 
quinia  salt  is  pure;  if  more  ammonia  is  required  for  solution, 
quinidia  or  cinchonidia  is  present,  and  if  100  c.c  ammonia  do  not 
eftect  a  clear  solution,  cinchonia  is  present. 

Since  sulphate  of  cinchonia  is  the  most  soluble  sulphate  of  all 
the  cinchona  alkaloids,  and  since  the  sulphates  arranged  according 


CINCHONA    AND    OTHEK    ALKALOIDS.  501 

to  their  solubility  follow  in  this  order:  cinchonia,  cinchonidia, 
quinidia,  quinia,  it  is  evident  that  if  a  commercial  sample  of  sul- 
phate of  quinia  is  treated  with  an  insufficient  quantity  of  water  at 
59^  F.,  the  most  soluble  sulphates  must  be  dissolved  first,  and  con- 
seqently,  the  larger  the  excess  of  the  commercial  salt,  the  more 
readily  will  these  other  alkaloids  be  discovered  in  the  solution  by 
means  of  the  ammonia  water  of  the  above  standard  strength.  (See 
the  very  interesting  paper  in  Am.  Joum.  Pharm.^  1862,  417-429.) 

5.  The  presence  in  the  sulphates  of  cinchona  alkaloids  of  com- 
mon adulterations  may  be  detected  as  follows: — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid, 
tod  entirely  dissipated  by  heat.  Sulphate  of  calcium  may  be  detected 
by  its  insolubility  in  alcohol,  and  by  remaining,  after  ignition,  on 
a  piece  of  platina  foil.  Starch  would  remain  insoluble  in  dilute 
acid  and  in  alcohol,  and  would  be  recognized  by  the  well-known 
iodine  test  Stearic  and  margaric  acids  and  resins  would  float  in 
the  acid  solution,  and  be  dissolved  by  ether.  Salicine^  if  more  than 
ten  percent,  were  present,  would  show,  with  concentrated  sulphuric 
acid,  a  red  color.  Phloridzin  would  be  detected  as  yielding  a  yellow 
color  with  the  same  reagent,  or  by  the  yellow,  red,  and  blue  color 
imparted  to  it  by  gaseous  ammonia  under  a  bell  glass.  Sugar  or 
mannite  would  be  blackened  by  concentrated  sulphuric  acid.  Oxa- 
late of  ammonium  would  be  detected  by  giving  oft*  ammoniacal 
vapors  with  caustic  potassa.  Solution  of  caustic  baryta  dissolves 
saiicine^  phloridzin^  gura^  mannite^  etc.,  but  leaves  the  alkaloids  and 
sulphate  of  baryta;  in  the  solution,  after  it  has  been  freed  from 
baryta  by  carbonic  acid,  these  substances  may  be  detected. 

Besides  the  foregoing,  the  following  alkaloids  have  been  dis- 
covered in  various  barks. 

Aricinia^  CjoH,^NjOj2H^O,  derived  from  Arica,  the  port  from 
whence  the  bark  is  sent,  is  prepared  like  the  other  cinchona  alka- 
loids, and  crystallizes  in  white,  transparent  needles,  which  gradu- 
ally develop  a  bitter,  warming,  sharp  taste,  melt  between  356°  and 
374°,  are  insoluble  in  water,  soluble  in  ether,  alcohol,  and  ammonia. 
It  is  colored  green  by  concentrated  nitric  acid. 

The  salts  are  crystaflizable,  bitter,  easily  soluble  in  water  and 
alcohol,  insoluble  in  ether. 

Paricinia  has  been  discovered  in  Para  bark  by  Winckler. 

It  is  a  white  mass,  uncrystaliizable,  electric  when   rubbed  to 

Eowder,  slightly  soluble  in  water,  easily  soluble  in  ether  and  alco- 
ol,and  is  left,  after  evajwration,  as  a  golden-yellow,  resinous  mass. 
Its  salts  are  amopphous,  resinous. 

It  appears  to  bear  to  aricina  the  same  relation  as  chinoidina  to 
quinia. 

Pitayia^  discovered  by  Peretti,  is  prepared  from  the  aqueous  ex- 
tract, which  is  exhausted  by  alcohol,  evaporated,  dissolved  in  water, 
and  precipitated  by  ammonia,  washed  with  ether,  and  crystallized 
from  boiling  water. 
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It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter 
and  crystallizable. 

Car^Aa^m,  discovered  by  Gruner  in  Cartbagena  bark,  crystallizes 
in  needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  quinia  salts,  but 
are  said  to  be  destitute  of  febrifuge  qualities. 

Emeiia.     Cj^H.^N^O,. 

Emeiia  is  the  active  principle  of  ipecacuanha,  and  is  also  present 
in  the  roots  of  several  species  of  Viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by 
ammonia ;  to  obtain  it  pure  and  white,  according  to  Merck,  it  is 
dissolved  in  dilute  muriatic  acid,  precipitated  by  corrosive  subli- 
mate, dissolved  in  alcohol,  decomposed  oy  sulphuret  of  barium  to 
fjrecipitate  mercurv,  and  sulphuric  acid  to  precipitate  baryta,  di- 
nted with  water,  the  alcohol  evaporated,  and  the  sulphate  of  emetia 
precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste, 
soluble  in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether 
and  fixed  oils,  fusible  at  about  120°  F.  Its  native  salt  existing  in 
the  root  is  taken  up  by  water,  wine,  and  diluted  alcohol.  It 
assumes  a  dirty-green  color  by  sulphuric  acid,  is  converted  first  into 
a  yellow,  bitter,  resinous  substance,  afterwards  into  oxalic  acid.  In 
mmute  doses  it  acts  as  a  powerful  emetic ;  in  larger  doses  it  is 
poisonous.  Nearly  all  its  salts  are  easily  soluble  in  water;  the  acid 
salts,  according  to  Liebig,  are  crystallizable.  The  commercial 
emetia  is  very  impure,  and  not  preferable  for  ordinaiy  use  to  the 
various  Galenical  preparations  of  ipecac,  in  which  the  peculiar 
astringent  and  acid  principles  are  associated  with  the  alkaloid. 

The  evietinum  impurum  of  some  pharmacopoeias,  which  is  the 
French  emetin  coloree^  is  obtained  by  exhausting  the  alcoholic 
extract  of  ipecacuanha  with  water,  neutralizing  with  carbonate  of 
magnesium,  and  evaporating  the  filtrate. 

Aniicia. — According  to  the  analysis  of  Prof.  Walz  {Am.  Joxim. 
Phann.^  1861,  450),  arnica  flowers  contain  no  alkaloid,  the  arnicia 
being  a  ternary  glucoside,  free  from  nitrogen. 

Eupatorhm  is  an  alkaloid,  almost  unknown,  prepared  by  Righini 
fi*oin  the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter 
acid  taste,  soluble  in  alcohol  and  ether,  and  insoluble  in  water. 
Its  sulphate  crystallizes  in  needles. 

The  Alkaloids  op  Strychnos  and  their  Salts. 

i^tn/chua,  U.  S.  P.     C^.n^^^^O,.     (Equiv.  334.) 

Tho  ]%trnuwop<via  directs  the  rasped  seed  of  nux  vomica ;  but  as 
thoir  (Hunniinution  in  the  dry  state  is  a  work  of  no  little  difliculty, 
it  is  In^st  to  first  heat  them  with  some  water,  or  expose  them  to  hot 
^tt^ni ;  thoy  will  become  thoroughly  softened,  and,  while  still  warm, 
wmv  Ih^  easily  bruised  in  a  warm  mortar,  or  between  two  iron 
v\*Uudoi>*;  thoy  are  then  treated  with  water  acidulated  with  muri- 
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tticacid;  after  concentration,  the  muriate  thu8  formed  is  decom- 
posed by  lime,  which  precipitates  the  stryclmia  along  with  the 
excess  of  lime  employed,  and  some  impurities.  The  alkaloid  is 
now  dissolved  out  from  the  precipitate  by  boilin«:  alcohol,  and  de- 
posited, on  evaporating  and  cooling.  To  purify  it  still  further,  it 
18  next  converted  into  a  sulphate,  boiled  with  animal  charcoal,  and 
precipitated  by  ammonia.  St.  Ignatius'  bean  contains  a  large  pro- 
portion of  strychnia  and  less  brucia  than  nux  vomica,  but  is  not  so 
abundant  and  cheap. 

Strychnia,  as  thus  prepared,  is  a  white  or  grayish-white  powder 
which  may  be  crystallized  by  the  slow  evaporation  of  an  alcoholic 
eolation.  It  is  distinguished  by  extraordinary  bitterness.  It  is 
soluble  to  a  limited  extent  in  water,  and  nearly  insoluble  in  abso- 
lute alcohol  and  ether;  its  best  solvents  are  70  per  cent,  alcohol, 
and  volatile  oils;  chloroform  dissolves  20  per  cent.,  and  olive  oil 
one  per  cent,  of  strychnia.  Perfectly  pure  strychnia  is  not  affected 
by  nitric  acid.  The  following  are  its  most  reliable  tests:  Kub  a 
verv  little  of  the  powder  with  a  drop  of  sulphuric  acid  on  a  slab, 
and  add  a  minute  quantity  of  solution  of  chromate  of  ix)ta8sium. 
A  splendid  violet  color  will  be  produced  if  it  contain  strychnia. 
Or  thus:  add  a  little  of  the  powder  to  a  few  drops  of  sulphuric  acid 
containing  yj,y  of  nitric;  it  will  form  a  colorless  solution;  but,  on 
the  addition  of  a  little  peroxide  of  lead,  a  bright  blue  color  will  be 
developed,  which  will  pass  rapidly  into  violet,  then  gradually  into 
red,  and  ultimately  to  yellow.  Its  solution  in  sulphuric  acid  is 
colored  red  by  chlorous  and  chloric  acids,  and  by  chlorates ;  a  solu- 
tion of  the  rose-colored  sulphate  of  manganese  causes  a  violet  color, 
the  same  color  is  produced  by  ferridcyanide  of  potassium,  and  this 
reaction  is  not  aftected  by  the  presence  of  other  organic  substances. 

The  salts  which  strychnia  torms  are  mostly  "crystallizable  and 
soluble.  Their  solutions  are  precipitated  by  fixed  alkalies  and 
their  carbonates,  and  the  precipitate  is  insoluble  in  an  excess  of  the 
precipitant ;  the  preci[»itate  caused  by  ammonia  dissolves,  but  after- 
wards crystallizes  from  an  excess  of  it.  Sulphocyanide  of  j)Otassium 
produces  a  white  crystalline  deposit ;  the  precipitate  with  gaseous 
chlorine  is  soluble  in  ether  and  alcohol.  If  acidulated  with  tartaric 
acid,  a  white  precipitate  occurs  by  bicarbonate  of  sodium. 

Adulterations  with  mineral  substances  are  discovered  by  the 
residue  left  after  ignition  or  after  solution  in  boiling  alcohol. 
Brucia  is  detected  uy  the  red  color  on  the  addition  of  sulphuric 
acid. 

The  following  salts  have  been  occasionally  used  in  medicine, 
chiefly  on  account  of  their  solubility.  They  are  mostly  prepared 
by  neutralizing  the  acid  with  strychnia,  and  evaporating: — 

Strychvi(B  sulphas  contains  7  Aq ;  it  crystallizes  in  prisms  and 
cubes,  is  efflorescent,  and  contains  75  i)er  cent,  strychnia.  It  is 
used,  on  account  of  its  solubility,  in  preference  to  the  alkaloid. 

StrychnicB  nitras  crystallizes  in  needles  of  a  pearly  lustre,  which 
are  insoluble  in  alcohol. 

Strychniie  murias  is  in  silky  needles,  easily  soluble  in  alcohol. 
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Strychnice  hydriodas  is  obtained  by  double  deeompoeition  as  a 
white  crystalline  powder,  little  soluble  in  water,  more  in  aloohol, 
and  containing  nearly  73  per  cent,  strychnia. 

Strychnice  iodas  is  likewise  obtained  by  .double  deeompoeition, 
and  crystallizes  in  flat  pearly  needles,  soluble  in  alcohol,  but 
slightly  in  cold  water. 

Strychnice  acetas  crystallizes  with  diflSiculty  in  white  silky  needles, 
very  soluble  in  alcohol  and  water. 

Strychnice  tannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  uses  of  strychnia  are  those  of  a  tonic,  with  a  special 
action  upon  the  nerves  of  motion.  It  is  much  employed  in  a  variety 
of  diseases,  lately  recommended  in  typhoid  fever  and  spermator- 
rhoea.   Dose,  one- twelfth  to  one-sixth  of  a  grain. 

In  doses  exceeding  two  or  three  grains,  strychnia  is  one  of  the 
most  powerful  and  fatal  of  poisons.  Immense  quantities  are  sold 
for  the  purpose  of  killing  animals,  particularly  dogs,  on  whom  the 
most  certain  and  rapidly  fatal  effect  is  produced  by  its  use.  In 
cases  of  poisoning  by  strychnia,  the  most  prompt  and  vigorous 
eftbrt«  are  necessary  to  arrest  its  effects.  The  jaws  must  be  pre- 
vented from  becoming  permanently  closed,  as  in  tetanus.  Emetics 
should  be  tried,  but  will  seldom  act.  Tannic  acid  or  other  astrin- 
gents administered  immediately  will  precipitate  alkaloid  in  an  in- 
soluble form.  Chloroform  has  been  found  to  arrest  the  effects  of 
the  poison.  In  one  memorable  case  I  saw  the  life  of  an  individual 
saved  by  the  application  of  the  poles  of  a  magnetic  battery  over 
the  stomach,  which  aroused  that  organ,  and,  by  excessive  vomiting, 
produced  complete  expulsion  of  the  poison  and  relaxation  \)f  the 
spasm. 

JBnicia.     C^fi^fi^. 

If  strychnia  is  crystallized  from  a  hot  alcoholic  solution,  the 
mother-liquor  contains  nearly  all  the  brucia ;  but  it  may  be  entirely 
freed  from  strychnia  by  nitric  acid.  From  the  neutral  solution, 
the  strychnia  salt  crystallizes  first,  leaving  brucia  in  the  mother- 
liquor;  the  acid  solution,  however,  separates  the  brucia  salt  first  in 
hard,  four-sided  prisms,  while  the  strychnia  salt  crystallizes  after- 
wards in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  dissolves  in  850  parts 
cold,  500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in 
ether;  volatile  oils  dissolve  a  small  quantity.  Chloroform  dissolves 
66  per  cent.,  and  olive  oil  nearly  2  per  cent.     It  contains  8  eq.  of  Aq. 

The  salts  are  bitter,  crystallizable,  precipitated  by  alkalies  and 
alkaline  earths,  by  morphia  and  strychnia;  an  excess  of  ammonia 
dissolves  its  precipitate ;  if  acidulated  with  tartaric  acid,  no  pre- 
cipitate occurs  on  the  addition  of  bicarbonate  of  sodium ;  concen- 
trated nitric  acid  dissolves  brucia  and  its  salts  to  an  intensely  red 
fluid,  which  subsequently  acquires  a  yellowish-red,  and  by  heat  a 
yellow  tint;  if  now  protochloride  of  tin  or  sulphuret  of  ammonium 
is  added,  an  intense  violet  color  is  produced;  concentrated  sulphuric 
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acid  colors  it  at  first  rose>red,  afterwards  jellowiBh-green ;  chlorine 
gas  causes  no  precipitate. 

The  red  color  produced  by  nitric  acid  with  brucia  is  so  intense 
that  Kersting  has  proposed  a  Bolution  of  the  latter  in  1000  water 
as  a  teat  for  very  minute  quantities  of  the  former;  one  100,000th 
part  HNOj  with  the  brucia  solution,  over  a  layer  of  pure  H^O^, 
still  produces  at  the  margin  of  the  two  liquids  a  rose-red  color, 
changing  after  a  minute  to  yellow, 

Of  the  salts  used  medicinally,  the  neutral  sulphate  crystallizes  in 
needles  with  4  Aq;  the  neutral  nitrate  is  a  gum-like  mass,  but  the 
ocid  nitrate  is  crystal lizable  in  four-sided  prisms,  Brucia  is  a  less 
powerful  therapeutic  agent  than  strychnia,  being  safely  employed 
in  doses  of  from  two  to  four  grains. 

Iffosuria. 

The  motber-liquora  of  the  former  two,  after  their  precipitation 
by  lime,  contain  this  alkaloid. 

It  crystallizes,  is  very  bitter,  dissolves  in  200  parts  boiling  water, 
Id  weak  alcohol,  in  acids,  and  alkalies.  Sulphuric  acid  imparts  a 
rose  color,  which  turns  yellowish  or  greenish. 

The  salts  are  soluble,  crystal lizaliTe,  and  poisonous.  They  are 
precipitated  in  presence  of  tartaric  acid  hy  alkaline  bicartmnatca. 

Schutzeuberger  has  found  that  what  has  been  called  Igasuria  is 
A  mixture  of  various  alkaloids,  which  he  purified  by  fractional 
crystallization.  They  are  all  colorless,  intensely  bitter,  poisonous 
like  strychnia,  soluble  in  boiling  water  and  alcohol,  slightly  in 
ether;  ttiey  crystallize  in  transparent  needles  or  pearly  scales,  are 
colored  red  by  nitric  acid,  lose  their  water  of  crystallization  at 
212°,  Their  salts  are  easily  crystal  lizable.  They  are  distiuguiahed 
by  affixing  the  letters  of  the  alphabet:— 

Igasuria,  n,r  1!    \'i::H.n.  Very  slightly  soluble. 

"  b,  r,  li  ,.\  i):;il  11.  Bligfitly  Boluble. 

"  c,  t  I  II  ,\  I  V'H  "■  Moderately  soluble. 

"  d,'\  11    .\  n-.\}  1).              "             " 

"  e,  r  11  ,\  ii:;il  (I,  Soluble. 

"  /,  I  1 1    N  I  I  : !  M  >.  Moderately  soluble. 

"  o,  '  H  .  ,\  I  t  :■  1 1  1 1.  Very  slightly  soluble. 

"  ftj  I  ■ ,  1 1  ,  N  1 1,  :^  n  1 1.  Moderately  soluble. 

Curaria. — The  South  American  Arrow  |K)ison  is  supposed  to  be 
obtained  from  a  plant  of  tJie  family  Apocynaceee.  Boussingault 
and  Roulin  discovered  in  it  an  uncrystallizable  alkaloid,  which 
was  afterwards  supposed  by  some  chemists  to  be  identical  with 
tttychnia,  in  consequence  of  the  similarity  of  some  of  its  reactions. 
This  ball  recently  been  shown  to  be  a  mistake,  however;  in  ita 
physiological  action  it  is  quite  the  opposite  of  strychnia,  and  is 
regardea  by  some  physicians  as  almost  a  perfect  antidote  to  the 
poisonous  effectH  of  that  alkaloid. 

It  is  amorphous,  yellowish,  bitter,  hygroecopic,  soluble  in  water 
and  alcohol,  insoluble  in  ether  and  volatile  oils.  Its  salts  arc  un^ 
crystallizable. 
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Pereirina  is  obtained  from  a  Braziliau  bark,  known  there  by  the 
names  of  pignaciba,  pao  pente,  and  pao  pereira.  It  is  prepared  like 
the  cinchona  alkaloids,  and  lastly  dissolved  by  ether.  It  is  a  yel- 
lowish-white amorphous,  bitter  mass,  on  meltine  blood-red,  has  an 
alkaline  reaction,  is  little  soluble  in  water,  soluble  in  alcohol  and 
ether.  Concentrated  sulphuric  acid  dissolves  it  with  violet  color, 
which  afterwards  turns  brown,  on  diluting  with  water,  olive-green 
and  grass-green.  Nitric  acid  dissolves  it  with  a  blood-red  color, 
changing  to  grayish-brown.  The  salts  are  little  known,  they  are 
precipitated  by  the  oxalates,  and  are  said  to  have  febrifuge  pro- 
perties. 

Castina  is,  according  to  Landerer,  contained  in  the  seeds  of  the 
"Chaste  tree,'*  is  crystallizable,  bitter,  insoluble  in  water,  soluble 
in  alcohol,  ether,  and  dilute  acids,  and  precipitated  from  the  latter 
solution  by  alkalies. 

Convolvulina  was  obtained  by  Marquart  from  Scammony  root ; 
its  sulphate  crystallizes  in  radiating  prisms. 

Alkaloids  op  the  Solanacea 

Solania. — The  following  comprises  the  older  statements  with  re- 
gard to  this  principle: — 

It  is  prepared  from  the  potato  germs  by  maceration  with  water 
acidulated  with  muriatic  acid,  mixing  with  hydrate  of  lime,  and 
exhausting  the  precipitate  with  boiling  alcohol;  on  cooling  the 
greater  part  is  separated.  It  crystallizes  in  colorless  prisms,  with- 
out odor ;  its  taste  is  faintly  bitter,  nauseous,  causes  a  persistent 
acrid  feeling  in  the  throat.  It  has  an  alkaline  reaction,  is  slightlv 
soluble  in  cold  water,  ether,  alcohol,  and  fixed  oils.  It  is  a  weak 
base,  its  salts  are  soluble,  few  crystallizable,  and  have  a  bitter  taste, 
with  lasting  acrimony. 

Solania,  as  obtiiined  from  the  various  species  of  Solanum,  accord- 
ing to  Moitessier,  diiFers  to  a  considerable  extent  in  its  physical 
properties.  Various  difterent  alkaloids  have  probably  been  con- 
founded under  this  name.  Prepared  from  Solanum  dulcamara,  it 
has  the  composition  C^jII^oNGj ,  and  all  its  salts  are  amorphous. 

Zwenger  announced  a  few  years  since  that  solania,  a  weak  base, 
is  split  on  boiling  with  dilute  acids  into  glucose  and  a  stron^r 
base,  which  he  called  solanidia^  C^^H^O,,  which  is  colored  in- 
tensely red  by  sulphuric  acid. 

If  solania  is  treated  with  cold  concentrated  mineral  acids  for 
several  days,  or  if  solanidia  is  boiled  with  diluted  acids,  the  pre- 
cipitate contains  another  alkaloid,  5oZamWa,  for  which  the  formula 
CoII^O  has  been  found.  It  is  amorphous,  yellowish,  nearly 
tasteless,  almost  insoluble  in  alcohol,  ether,  and  water.  Its  salts 
are  deep  yellow,  amorphous,  bitter,  and  astringent. 

O.  Gmelin,  however,  asserts  that  it  contains  no  nitrogen,  but  that 
solanidia  forms  compounds  with  acids  and  with  PtCl^.  Delifs  re- 
gards solania  as  homologous  with  sa|)onin,  smilacin,  and  salicin. 

Xromayer  states  that  the  solania  which  is  prepared  with  mineral 
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acids  invariably  contains  solanidia,  the  more  if  treated  at  an  ele- 
vated temperature,  and  the  latter  can  be  dissolved  by  benzin.  If. 
potato  germs  are  expressed,  the  liquid  treated  with  excess  of  lime, 
the  precipitate  exhausted  by  boiling  alcohol,  and  the  gelatinous 
mass  separating  on  cooling,  repeatedly  pressed,  and  redissolved, 
colorless  acicular  crystals  are  obtained,  which  are  insoluble  in 
ether.  The  expressed  germs,  treated  in  the  cold  with  sulphuric 
acid  and  afterwards  with  lime,  etc.,  yield  amorphous  solania,  con- 
taining solanidia. 

Duicamarinaj  C^jH^NOj^,  (?)  is  said  to  exist  in  early  spring  in  the 
stem  of  bittersweet  besides  solania.  It  is  prepared  by  evaporating 
the  infusion  with  marble  dust,  exhausting  the  extract  with  strong 
alcohol,  evaporating,  removing  the  lactate  of  calcium,  adding  am- 
monia, precipitating  with  tannin,  and  treating  the  precipitate  with 
hydrated  oxide  of  lead  and  alcohol. 

Yellowish-white,  amorphous,  bitter,  afterwards  sweet,  slightly 
soluble  in  water,  ether,  and  acids,  readily  in  alcohol. 

Airopia.     Cj^gXOj.     (Equiv.  289.) 

This  alkaloid  and  its  sulphate  were  made  officinal  in  the  Phar- 
macopccia  of  1860 ;  it  is  prejjared  by  the  following  process : — 

Powdered  belladonna  root  is  exhausted  by  alcohol ;  this  is  dis- 
tilled oft"  from  the  tincture,  the  residue  acidulated  with  sulphuric 
acid,  diluted  with  water,  and  filtered  through  paper ;  the  filtrate 
is  decomposed  with  potaesa  and  rej^eatedly  agitated  with  fresh 
portions  of  chloroform ;  the  chloroformic  solution  is  evaporated 
spontaneously. 

Thus  prepared  it  is  in  yellowish  needles  of  a  silky  lustre,  with- 
out odor,  and  of  a  bitter,  acrid,  almost  metallic  taste ;  it  dilates 
the  pupil  more  than  any  other  alkaloid ;  to  act  on  the  pupil,  atropia 
must  have  entered  the  circulation  (Ilarley).  It  melts  at  212°,  is 
Boluble  in  200  parts  of  cold  (300  parts  at  60°,  U.  S.  P.),  60  parts  of 
boiling  water,  without  crystallizing  on  cooling;  by  continued  boil- 
ing it  dissolves  in  30  parts  of  water,  from  which  the  greater  part 
crystallizes;  it  dissolves  in  IJ  parts  cold  alcohol ;  the  solution  in  6 
parts  of  boiling  ether  gelatinizes  on  cooling  into  a  transparent 
jelly.  Chloroform  dissolves  50,  olive  oil  2.3  percent,  atropia.  The 
salts  are  crystallizable  with  difficulty  without  odor,  and  with  the 
taste  of  atropia ;  they  are  mostly  soluble  in  water,  alcohol,  and 
alcoholic  ether,  not  in  pure  ether ;  all  are  very  poisonous.  Sul- 
phuric acid  dissolves  the  alkaloid  without  color,  after  some  time 
the  solution  turns  red  and  black.  It  is  colored  yellow  by  chlorine. 
Nitric  acid  dissolves  it  with  a  pale  yellow  color,  afterwards  orange, 
then  colorless.  The  solution  is  then  still  precipitated  by  tannm, 
but  does  not  contain  any  atropia,  as  the  pupil  is  not  dilated. 

In  contact  with  air  it  is  easily  converted  into  another  alkaloid, 
which  Berzelius  has  called  tropia.  It  is  very  soluble  in  water, 
yellowish,  not  crystallizable,  of  a  disagreeable  odor,  and  strong 
alkaline  reaction.     According  to  Ludwig  &  Pfeifter,  atropia,  by 
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lein^  "iti'.ed  w^.rii  caromate  of  potassium  and  diluted  sulphuric 
ja:!iL  r*^-^  if  benzoif^  ^ci^L  and  on  the  addition  of  potassa  liberates 
ppnny  Lamina.      ."?*ie  Aiu  J'jHm,  Pharm.^  1862,  p.  83.) 

An-'OiiE  *»dprnf.i.  U.  S.  P^  \s  pre{«red  bv  dissolving  the  alkaloid 
in  -jHT'OAf  erher  anil  oeatraiizing  with  sulphuric  acid  diluted  with 
±  !irr:«r  da:Diioi:  the  ^poace  is  precipitated  as  a  whit«  crj'Stalline 
2»'W.Uir. 

It  ■•  -r^rr  ^oLable  in  water  and  in  alcohol,  insoluble  in  ether, 
aeirml  " .»  llnuuc.  •inrirely  diasifiated  by  heat.  Its  uses  are  as  a 
-•■•iOa.  ^ii'j^iTne  in  soiation  and  ointment,  2  to  4  grains  to  the  ounce, 
dud  J  r'5aL.«'inme»^*i&  inj*»cr:oQ  in  neuralgia.  For  dilating  the  pupil 
1  ZTiLm  '5  iiaE?*Hvie«i  in  rocr  duidrachms  of  distilled  water,  and  a 
in^n  T  TT'}  applied  ro  the  inner  surface  of  the  lid.  Dissolved  in 
Jill  parrs  ^t  warer  one  or  two  drops  have  been  recommended  as  n 
liK-ai  auiEsrherio  to  nicLitate  the  extraction  of  teeth.  The  dose 
inctraally  is  ^  ^rii  •^f  a  irain. 

Jsro'tt  •T'^iVr'i.rw'W  has  recently  been  much  recommended  in 
oiinniic  aern-us  v.-'mria:nts:  it  is  prepared  by  dissolving  atropia 
:in\i  '■zilerauic  aci»i  se^uracely  in  strong  ether,  cooling  the  solutions 
i<»wn  rn  :3:i^.  aiLx-n^  and  crystallizing  at  between  10°  and  15°  F. 
T*ie  -^ry^soils  are  :s.^r?  a:  •5?'^,  ftxse  at  90°,  and  turn  yellow  by  light 
aud  ^ur.     r«'S5«  nie  :<ame  as  of  sulphate. 

3t''l'iunnnot  is  rl:e  y^LIow  le^in  adhering  to  atropia  and  prevent- 
imc   c  rr**iu  or.*^?calliz:niiC. 

vTrnut!  atr:t  ia  is  dis^^Iv*?ii  in  a  weak  acid,  neutralized  by  carbo- 
3SICU  'C  t'or:t:!^'viizi  to  separate  a  body  opalescing  in  blue,  an  alkali 
Ss^  addti^il  ra*viu^  v-are  noc  to  produce  a  pulverulent  precipitate,  as 
!ou;C  as  Tie  pwcipinane  appears  oily  and  resin-like,  this  is  collected 
vm  ^t:iett*  dir^Okvini  in  an  acid,  treated  with  animal  charcoal,  if 
!wv^Tf5ary  ai^aia  nacciooally  precipitated,  and  dissolved  in  absolute 

A  ;ru:u-^:k!e  matas  remaiiB  l>ehind,  of  little  bitterness,  and  a  burn- 
itts:^  ^itrt*  taste:  it  melts  on  hejiting  and  decomposes  with  the  smell 
^*  b:E.»raric  acid:  ic  is  easily  soluble  in  pure  and  officinal  ether,  in 
^^>^icc  aad  diLure  alcohol,  scarcely  soluble  in  water;  though 
^rctf^^'Y  aliijiuit!^^  ic  is  k^s  si>  than  atropia;  from  the  sulphate  it  is 
:*c^*it*i^^'^  V  a^inKsnia  as  a  white  powder,  which  soon  becomes 
>jsiti-^:<\?^  U*w«i  discovewii  by  Htibschmaim.  It  is  most  likely 
^  :t|>.HiucC  v^c  d^vmjH»itioa  from  atropia. 

^i..•>•^^^^t  is  clw  waxu^  jci^^tt  by  Iliibschmann  to  a  black  body,  pre- 
<iuuarvvt  bv  a:utuoci;ii  ttvHU  an  aqueous  solution  of  the  alcoholic 
,ix!«^ic€  oi  :^v*  rvv5:  it  is  in^^luble  in  alcohol,  water,  and  ether,  but 
vit^ii^^vw  ^n  sii>a;^  aculs  with  a  red  color.    It  is  probably  the  cause 


process 
».^,  ^iwi*:  ^5  u**  «^w  |-o.'^r\t  w  in.-  v«^niiv^*xjr  iv.«..ci^ui  with 
A:r%H»irti.  W  :»feArttt*coHiynamical  properties  have  been  studied  by 
^f^vc^^^'i^  ikbV^.  *tKl  cdir^fally  compared  with  those  of  atropia. 
tlSsi  vNHtv\wiv^i»  *w^  that  their  qualitative  action  is  alike,  but  that 
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there  exists  avast  ditterence  in  their  intensity,  atropia  being  nearly 
twice  as  powerful  as  daturia. 

Is  there  no  doubt  at  all  about  their  chemical  identity? 

Hyoacyamia  is  obtained  from  the  seeds  of  hyoscyamus  by  the 
process  for  atropia. 

It  crystallizes  in  needles  of  silky  lustre,  when  dry  and  pure  with- 
out odor ;  the  moist  and  impure  has  a  disagreeable  narcotic  tobacco 
smell ;  its  taste  is  acrid,  tooacco-like.  With  a  carefully  regulated 
heat  it  may  be  distilled.  It  has  a  strong  alkaline  reaction,  dissolves 
very  readily  in  water,  alcohol,  and  ether;  and  is  easily  decomposed 
when  in  solution.  Nitric  acid  dissolves  it  without  coloration ;  sul- 
phuric acid  colors  it  brown. 

Of  the  salts,  some  few  are  crystallizable ;  they  must  be  evapo- 
rated in  vacuo  to  prevent  them  from  becoming  oxidized  ;  they  are 
soluble  in  water  and  alcohol,  without  smell,  and  have  the  taste  of 
the  base. 

Capsicina  is  stated  by  Witting  to  be  contained  in  the  integuments 
of  the  seeds  of  red  pepper;  it  is  said  to  be  a  crystalline  powder, 
insoluble  in  cold  water  and  ether,  slightly  soluble  in  hot  water  and 
alcohol.  Its  sulphate,  nitrate,  and  acetate  are  crystallizable,  soluble 
in  water,  insoluble  in  alcohol,  and  i)recipitated  by  alkalies. 

Buxina  was  prepared  by  Faurd  from  the  leaves  of  boxwood,  and 
described  as  a  white  powder,  bitter,  sternutatory,  soluble  in  water, 
alcohol,  and  ether,  and  yielding  with  acids,  salts,  which  crystallize 
with  difficulty. 

Prof.  Walz  has  announced  that  this  alkaloid  is  identical  with 
bebeerina.    (See  below.) 

Crotonina. — Brandes  has  separated  from  the  seeds  of  Croton  tig- 
lium  small  crystals,  fusible  when  heated,  scarcely  soluble  in  boiling 
water,  soluble  in  boiling  alcohol,  with  an  alkaline  reaction.  Its 
phosphate  and  sulphate  are  crystallizable. 

JEuphorbina  is  a  colorless,  brittle  mass,  .inodoroxis,  bitter,  and 
acrid,  insoluble  in  water  and  ether,  soluble  in  alcohol,  decomposed 
by  concentrated  sulphuric  and  nitric  acids;  its  salts  are  amorphous. 
It  was  obtained  by  Bushner  and  Herberger. 

Bebeerina^  CjgHjjNOj,  is  the  only  alkaloid  as  yet  discovered  in 
the  natural  order  of  Lauracefe.  The  suggestion  of  Walz  that 
bebeeru  bark  might  be  derived  from  a  Euphorbiaceous  tree,  is 
merely  based  on  the  asserted  identity  of  this  alkaloid  with  buxina, 
which  fact  has  comparatively  little  weight  since  some  other  alka- 
loids have  been  proved  to  exist  in  several  different  families  of  plants. 

It  is  best  obtained,  in  a  pure  state,  from  the  impure  commercial 
sulphate  by  precipitating  its  solution  with  ammonia,  redissolving 
the  washed  precipitate  in  acetic  acid,  adding  an  excess  of  acetate 
of  lead,  precipitiiting  by  potassa,  and  exhausting  the  precipitate  by 
strong  ether ;  the  yellowish  syrup  left  after  the  evaporation  of  the 
'Other  is  dissolved  in  absolute  alcohol,  which  solution,  on  being 
gradually  poured  into  cold  water,  yields  a  flocculent  precipitate, 
which  is  free  from  color  after  washing  and  drying. 
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It  19  amorphous,  inodorous,  bitter,  of  an  alkaline  reaction »  fusible 
at  356°,  scarcely  soluble  in  water,  readily  soluble  in  ether  and 
alcohol.  The  salts  are  bitter,  amorphous,  precipitated  white  by 
sulphocyanide  and  by  iodide  of  potassium. 

The  commercial  Sulphate  of  beheerina  is  in  dark-brown  glittering 
scales,  readily  soluble  m  water  by  the  aid  of  acids.  It  is  esteemed 
as  a  tonic  and  antiperiodic,  much  prescribed  in  London  in  doses  of 
three  to  ten  grains,  to  the  amount  of  a  scruple  or  a  drachm,  between 
the  paroxysms  of  intermittents. 

Sepeerina  (from  the  Dutch  name  sepeeri  for  bebeeru)  remains  be- 
hind after  the  exhaustion  of  beheerina  by  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in 
alcohol.  The  salts  are  amorphous,  of  a  brown  color,  and  generally 
obtained  in  very  shining  -laminae,  almost  resembling  crystalline 
scales. 

Plperina^  Cj^Hj^NOj. — Powdered  pepper  is  exhausted  by  alcohol ; 
this  is  distilled  oiF,  the  extract  dried  with  lime  in  a  water-bath, 
whereby  the  resin  becomes  insoluble  while  piperina  is  taken  up  by 
alcohol. 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when 
chewed  for  some  time  developing  a  hot  peppery  taste,  scarcely 
soluble  in  water,  easily  in  alcohol,  less  in  ether,  the  solution  is  neu- 
tral to  litmus,  and  has  a  burning  pepper  taste.  It  melts  at  212°, 
losing  2  equivalents  of  water.  It  dissolves  in  cold  sulphuric  acid 
with  a  deep  red  color ;  concentrated  nitric  acid  decomposes  it,  the 
brown  mass  dissolves  in  potassa  with  a  red  color,  and  yields  on 
hoiWwg piperidina.  By  continued  boiling  with  an  alcoholic  solution 
of  potassa,  it  splits  into  piperic  acid  and  piperidina,  C^^^^O^S^^ 

It  has  been  recommended  as  an  energetic  and  rapid  febrifuge, 
though  chiefly  used  in  combination  with  quinia.  It  is  given  in 
doses  of  2  to  4  grains,  but  may  be  increased  to  60  grains  in  24 
hours  without  injurious  effects,  Landerer  believes  that  the  same 
alkaloid  is  also  contained  in  the  berries  of  Schinus  mollis,  Terebin- 
thacejc.     (See  Amer,  Joum.  Pharm.y  1863, 157.) 

Piperidina^  C^H^^K,  is  probably  ethyl-allyl-amina,  1^(0^^  + 
CsH^-hH). 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammoniacal  and 
peppery  odor  and  taste,  lighter  than  water,  in  which  it  dissolves  in 
all  proportions;  boiling  point  223°  F.;  it  precipitates  the  salts  of 
the  metallic  oxides.    Its  salts  are  crystallizable. 

Piperic  acid,  Pip«C,,H,oO^,  is  nearly  insoluble  in  water,  slightly 
soluble  in  ether,  readily  in  boiling  alcohol;  fusible  at  800°,  partly 
sublimable  at  390°  with  the  odor  of  coumarin;  sulphuric  acid  colors 
it  blood-red,  and  it  yields  with  PCI,  vermilion-red  crystals.  Pipe- 
rate  of  Piperidina  crystallizes  in  colorless  silky  scales,  turning 
yellow  in  the  air,  fusible  at  248°;  piperina  cannot  be  obtained  from 
them. 
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Veratriaj  U.  S.  P. 

Veratria  ia  procured  from  cevadilla  seeds  by  treating  them  with 
alcohol,  evapoi^ting  the  tincture  to  an  extract,  and  treating  this 
with  water  acidulated  with  sulphuric  acid;  this  solution,  containing 
sulphate  of  veratria,  is  next  evaporated  to  a  syrupy  consistence,  de- 
composed by  magnesia,  which  is  added  in  slight  excess ;  the  pre- 
cipitated veratria  thrown  down  is  now  washed  and  separated  from 
the  excess  of  magnesia  by  alcohol,  from  which  it  is  obtained  by 
evaporation,  but  requires  still  further  purifying  with  animal  char- 
coal, ete.     A  pound  of  the  seeds  yields  about  a  drachm  of  veratria. 

This  product  is  a  white,  uncrystallizable  powder,  extremely  acrid 
when  diffused  in  the  air,  producing  excessive  irritation  of  the 
nostrils.  It  is  freely  soluble  in  alcohol,.les8  so  in  ether,  and  almost 
insoluble  in  water,  but  soluble  in  diluted  acids,  from  which  ammo- 
nia and  solution  of  tannin  throw  down  white  precipitates.  Among 
its  most  striking  peculiarities  are  the  intense  red  color  it  assumes 
on  the  addition  of  sulphuric  acid,  and  the  yellow  solution  it  forms 
with  nitric.  Veratria,  as  procured  by  the  officinal  process,  is  a 
complex  body,  and  contains  two  alkaloids,  sabadillia  and  jervia^ 
with  some  resinous  matter. 

The  medical  uses  of  veratria  are  confined  chiefly  to  gouty  and 
neuralgic  affections,  in  the  treatment  of  which  it  is  used  internally 
in  doses  of  one-twelfth  to  one-sixth  grain,  repeated,  or  externally, 
in  ointment,  of  about  9j  to  the  ounce;  it  has  lately  also  been  re- 
commended in  typhoid  fever. 

The  following  is  the  process  for  obtaining  the  alkaloids  pure: — 

Veratria^  C^^^^jd^. — Commercial  veratria  is  dissolved  in  much 
alcohol,  and  mixed  with  water  until  a  precipitate  just  commences 
to  appear;  on  spontaneous  evaporation,  a  white,  crystalline  powder 
is  obtained,  mixed  with  a  brown,  resinous  mass,  which  can  be  re- 
moved by  washing  with  cold  alcohol.  The  powder,  if  dissolved  in 
strong  alcohol,  and  evapomted  spontaneously,  leaves  large,  rhombic, 
colorless  prisms,  which  effloresce  in  the  air,  become  porcellaneous 
and  pulverulent,  are  insoluble,  but  rendered  opaque  in  boiling  water, 
readily  soluble  in  alcohol  and  ether.  Sulphuric  acid  colors  it  yel- 
low, then  carmine  red;  muriatic  acid  produces  a  deep  violet  solu- 
tion with  oily  drops  on  the  surface.  The  acids  are  completely 
neutralized,  but  the  solutions  do  not  crystallize  on  evaporation. 

Sabadillia^  G^^^jd^^  crystallizes  in  colorless  prisms,  which  are 
soluble  in  boiling  water,  melt  at  390°  F.,  and  have  a  very  acrid 
taste.  It  is  easily  soluble  in  alcohol,  but  does  not  crystallize  from 
this  solution;  it  is  insoluble  in  ether,  and, from  its  solution  in  dilute 
sulphuric  acid,  is  not  precipitated  by  ammonia.  It  is  not  stern u- 
tatory.     (Hlibschmann.) 

Jermay  C^^H^^NjOj. — The  precipitate  by  soda,  containing  the  alka- 
loids, is  4)oi  led  with  diluted  sulphuric  acid;  on  cooling,  the  sulphate 
of  jervia  is  precipitated.  The  precipitate  may  be  decomposed  by 
carbonate  of  sodium,  and  recrystallized  from  alcohol. 

It  is  nearly  insoluble  in  water,  soluble  in  alcohol,  crystallizes  in 
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colorless  prisms  with  4  Aq,  loses  its  water  of  crystallization  on  heat- 
ing, melts  at  375°,  and  is  decomposed  at  a  higher  heat. 

Jervia  and  its  soluble  salts  are  precipitated  from  their  eolutions 
by  muriatic,  sulphuric,  and  nitric  acids,  forming  therewith  nearly 
insoluble  salts;  they,  however,  dissolve  in  alcohol. 

Colchicia. — According  to  Aschoft*  the  root  is  to  be  exhausted  by 
cold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutral- 
ized by  carbonate  of  sodium,  the  filtrate  precipitated  by  tannin, 
this  precipitate  washed,  expressed,  dissolved  in  eight  parts  alcohol, 
and  digested  with  freshly  precipitated  oxide  of  iron;  the  filtrate  is 
evaporated,  the  residue  dissolved  in  a  mixture  of  equal  parts  of 
alcohol  and  ether,  evaporated,  and  again  dissolved  in  water. 

The  corms  gathered  in  spring  yielded  but  .75  grains,  in  the  fall 
as  high  as  6.5  grains  from  the  pound;  the  seed  16  grains  to  the 
pound. 

It  is  a  white  amorphous  mass,  of  a  bitter,  not  acrid  taste,  with- 
out odor,  when  moist  of  a  feeble  narcotic  odor.  It  is  easily  decom- 
posed in  aqueous  solution,  is  not  sternutatory  or  hygroscopic,  is 
fusible  and  inflammable,  easily  soluble  in  water  and  alcohol,  less  in 
absolute  ether.  It  has  no  reaction  on  vegetable  colors.  The  fol- 
lowing is  its  behavior  to  reagents : — 

It  is  soluble  in  H^SO^,  with  a  clear  yellow  color ;  in  HNO^,  yellow ; 
the  undissolved  colchicia  is  brownish-red,  then  violet,  brownish- 
green,  brown-red ;  fuming  11X03  (containing  nitrous  acid)  imparts  to 
it  a  violet  or  indigo-blue,  afterwards  yellow,  color.  The  solution  of 
ttjVtt  colchicia  is  colored  lemon  yellow  by  muriatic  acid.  Bichro- 
mate of  potassium  and  sulphuric  acid  impart  a  green  color.  Iodine 
causes  a  kermes-colored,  gelatinous  precipitate,  soluble  in  alcohol 
and  water.  Chlorine  water  a  yellow  precipitate,  soluble  with 
orange  color  in  ammonia.  No  crystallizaole  compounds  have  been 
obtained  with  acids,  except  that  J.  K  Carter  thinks  he  obtained  a 
crystalline  sulphate. 

Hubschmann  was  unable  to  saturate  two  drops  of  dilute  sulphuric 
acid  with  colchicia,  though  he  and  Carter  both  found  it  to  act 
slowly  on  reddened  litmus  paper,  and  on  paper  colored  with  rhu- 
barb. 

Oberlin  disputes  the  existence  of  a  base  colchicia,  so  does  Walz, 
who  renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does, 
however,  appear  to  exist  in  colchicum,  since  the  infusion  yields 
precipitates,  both  with  Sonnenschein's  and  Mayer's  tests. 

By  external  application,  several  painful  cases  of  rheumatism  have 
been  relieved  by  it.  If  given  internally,  one-sixtieth  (gV)  grain 
three  times  daily,  continued,  if  necessary,  for  several  weeks,  has  a 
most  salutary  eftect  in  rheumatic  complaints.  It  opens  the  bowels 
even  of  those  who  have  been  suffering  from  constipation.  (See 
Thesis  of  J.  E.  Carter,  of  Philadelphia,  A7n.  Journ.  Phann.^  vol. 
XXX.  p.  205.) 

Cotchtceine^  C^^B.JSfi^. — Oberlin  obtained  no  colchicia  by  Gteiger 
and  Hesse's  process,  but,  on  dissolving  the  product  in  water,  aciau* 
lating  with  muriatic  acid,  evaporating  until  of  an  intense  yellow 
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oolor,  a  white  precipitate  was  thrown  down  by  water,  crystallizing 
from  alcohol  and  ether  in  pearly  lamellse,  of  an  intensely  bitter 
taste,  neutral  to  test  paper,  nearly  insoluble  in  water,  soluble  in 
alcohol,  ether,  wood-spirit,  chloroform,  ammonia,  and  potassa;  in 
ferric  chloride  with  green,  in  sulphuric  acid  with  yellow,  in  muria- 
tic  acid  with  pale  yellow,  in  nitric  acid  with  intense  yellow  color, 
changing  to  violet,  deep  red,  light  red,  and  yellow.  It  is  very 
poisonous. 

It  remains  to  be  investigated  whether  or  not  it  is  a  product  of 
decomposition  of  colchicia  by  the  influence  of  muriatic  acid. 

Apirina  was  obtained  by  Bizio  from  the  seeds  of  Cocos  lapidea. 
It  is  white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  600  p. 
water,  without  alkaline  reaction;  forms  with  acids  crystalline  salts, 
which  are  less  soluble  in  hot  than  in  cold  water. 

Tests  for  IHstinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys  in  a 
compact  form  the  leading  facts  applicable  to  distinguishing  the 
alkaloids.  8ome general  characteristics  are  noticed  at  the  beginning 
of  this  chapter,  and  the  particular  ones  under  the  several  heads. 

Method  of  IHstinguishing  the  following  Vegetable  Alkaloids — Airopia 
Brucia^  Delphia^  Emetia^  morphia^  Solania^  Strychnia^  Veratria — 
when  they  are  in  powder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  red  by 
hruciay  delphia,  morphia,  and  the  strychnia  of  commerce,  but  not  by 
pure  strychnia.  If  the  reddened  acid  become  of  a  violet  hue  on 
the  addition  of  protochloride  of  tin,  after  the  nitric  solution  has 
cooled,  the  alkaline  powder  is  brucia;  if  the  reddened  acid  gradually 
become  black  and  carbonaceous,  it  is  delphia.  If  the  powder  be 
fusible  without  decomposition,  and  decomposes  iodic  acid,  evolving 
free  iodine,  it  is  morphia;  if  it  is  not  fusible,  and  does  not  decom- 
pose iodic  acid,  it  is  strychnia.  If  the  powder  greens,  instead  of 
reddens  nitric  acid,  it  is  solania;  if  it  is  insoluble  in  ether,  and 
does  not  redden  nitric  acid,  it  is  emetia;  if  it  be  soluble  in  ether 
and  does  not  redden  nitric  acid,  but  melts  when  heated,  and  vola- 
tilizes, it  is  atropia;  if  it  is  thus  affected  by  ether  and  nitric  acid, 
but  is  not  volatilized,  it  is  veratria. 

The  Ternary  Alkaloids. 

Sparteina,  C^^H^^ — A  concentrated  decoction  of  broom  is  dis- 
tilled with  soda,  and  several  times  rectified. 

It  is  a  colorless  oil,  which,  in  contact  with  water,  soon  becomes 
opalescent,  and  is  colored  brown  by  the  air;  it  is  heavier  than 
water,  smells  faintly  like  anilina,  has  a  very  bitter  taste,  and  is 
narcotic ;  its  boiling  point  is  550°  F.  Acids  are  perfectly  neutral- 
ized ;  the  salts  are  soluble,  the  muriate  and  nitrate  not  crystallizable. 

Conia,  Cgllj^N,  is  most  abundant  in  the  fresh  plants  gathered 
before  flowering,  and  in  the  seed  of  the  second  year's  growth,  from 
33 
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which  it  is  obtained  by  distillation  with  caustic  potassa,  purifying 
the  sulphate  by  dissolving  it  in  alcoholic  ether,  and  again  distilling 
with  potassa.  Thus  obtained  it  frequently  contains  methyl  and 
ethyl-conia.  The  seeds  are  richest  in  the  alkaloid  just  before 
ripening. 

Conia  is  a  volatile  colorless  or  yellowish  oily  fluid  (specific  gravity 
.87),  with  a  very  characteristic  odor  resembling  that  of  the  urine 
of  the  mouse.  It  boils  at  338°,  is  neutral  to  test  paper  when  an- 
hydrous, but  decidedly  alkaline  when  containing  some  water.  It 
is  soluble  in  100  parts  of  water,  floating  on  its  surface  when  dis- 
tilled with  it.  Alcohol  dissolves  it  readily,  as  also  ether,  the  fixed 
and  volatile  oils.  It  does  not  dilate  the  pupil,  but  is  extremely 
poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  snbstitnted 
ammonia,  it  occasions  white  clouds  when  approached  with  a  rod 
moistened  with  muriatic  acid.  This  test,  when  applied  to  the  ex- 
tract of  conium,  after  adding  to  it  on  a  tile  a  few  drops  of  solution 
of  potassa,  is  resorted  to,  in  connection  with  the  odor,  in  judging 
of  the  quality  of  that  extract. 

When  exposed  to  the  air,  conia  undergoes  oxidation,  being  con- 
verted into  a  brown  resinous  matter,  ammonia,  and  butyric  acid  ; 
butyric  acid  is  also  formed  by  the  reaction  with  nitric  and  chromic 
acids.  By  muriatic  acid  gas  it  is  colored  purple,  changing  to  blue; 
chlorine  produces  thick  white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  which  are 
crystallizable,  while  those  with  oxygenated  acids  are  most  decom- 
posed on  evaporation  and  leave  a  gummy  residue. 

Methylconia^  C^Hj^N,  resembles  conia  in  physical  and  chemical 
properties,  and  can  be  distinguished  from  it  only  by  elementary 
analysis. 

Ethylconia^  C,oH,pN,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alka- 
loid, discovered  by  Wertheim,  accompanying  conia. 

Conhydrina^  0^11,7^0,  occurs  chiefly  in  the  flowers  and  seed  of 
conium;  to  prepare  it,  the  crude  conia  is  neutralized  with  sulphuric 
acid,  the  salt  extracted  with  alcohol  to  separate  ammonia,  evapo- 
rated, treated  with  concentrated  caustic  potassa,  then  with  ether ; 
this  is  distilled  oflT,  and  by  very  slow  fractional  distillation  in  an 
oil-bath,  the  conia  is  separated ;  between  800°  and  400°  crystals  of 
conhydrina  are  sublimed. 

It  is  in  colorless,  pearly  crystalline  lainellse,  sublimes  slowly  bo- 
low  212°,  insoluble  in  water,  alcohol,  arid  ether;  by  distillation 
with  anhydrous  phosphoric  acid,  conia  is  obtained,  HjO  being  ab- 
stracted:  NCgH^O— H,0=NC3H„. 

Its  action  on  animals  is  similar  to  conia,  but  much  weaker.  The 
salts  have  not  been  studied. 

CicvMna. — The  root  of  cicuta  virosa  yields,  according  to  Polex, 
by  exhausting  with  a  diluted  acid  and  distillation  with  an  alkali, 
this  alkaloid,  which  has  a  very  agreeable  odor. 

Chcerophyllina. — Its  sulphate  was  obtained  by  Polstorf  by  distil- 
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linif  the  fruit  of  Chferophyllum  bulbo8um  with  potassa,  and  neu- 
tralizing the  distillate  by  sulphuric  acid;  iridescent  laminae. 

AribinOj  C^H^,  was  obtained  by  Rieth  from  the  Bnizilian  tree 
Arariba  rubra,  and  is  remarkable  for  being  the  first  natural  vegeta- 
ble alkali  of  ternary  composition  which  is  solid  at  ordinary  tem- 
perature. 

Hyarina  is  a  volatile  base  obtained  by  Lossen  from  coca  leaves ; 
ita  odor  recalls  that  of  propylamina;  it  is  not  poisonous.  It  is 
probably  a  product  of  decomposition. 

Lcbelina  was  discovered  bv  the  late  Prof.  S.  Calhoun,  of  Phila- 
delphia, in  1884,  and  first  isolated  in  a  state  of  purity  by  Professor 
Procter,  in  1842.  It  is  most  conveniently  obtained  by  extractinej 
the  seed  with  alcohol  acidulated  with  acetic  acid,  evaporating,  an& 
treating  with  magnesia,  and  then  with  ether,  from  which  it  may 
be  obtained  by  spontaneous  evaporation. 

It  is  a  liquid  lighter  than  water,  and  when  dropped  into  that 
fluid  rises  to  its  surface  and  spreads  out  like  a  drop  of  oil,  then 
gradually  dissolves  without  agitation,  forming  a  transparent  solu- 
tion. It  is  very  soluble  in  alcohol  and  ether,  the  latter  readily  re- 
moving it  from  an  aqueous  solution ;  it  also  dissolves  in  fixed  and 
volatile  oils.     It  forms  crystallizable  salts,  with  numerous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine. 
Lobelina,  as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  de- 
composable by  a  moderate  heat,  as  also  by  the  action  of  strong  acids. 

Nicotia,  or  Nicotina^  C,  JI,^Nj,  is  prepared  in  the  following  manner: 
The  acid  infusion  of  tobacco  is  evaporated  to  about  one-half,  and 
distilled  with  caustic  potassa ;  or  tobacco  is  distilled  with  milk  of 
lime;  the  distillate  is  neutralized  by  oxalic  acid,  crystallized,  the 
crystals  washed  with  ether,  decomposed  by  potassa,  and  the  alkaloid 
dissolved  by  ether.  By  rectification  in  a  current  of  hydrogen,  it 
may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  strong  tobacco  odor,  a  burning 
sl^rp  taste,  heavier  than  water,  specific  gravity  1.048.  It  is  inflam- 
mable, has  an  alkaline  reaction,  is  soluble  in  water,  and  water  is 
soluble  in  it  to  some  extent;  miscible  with  alcohol,  ether,  and  olive 
oil,  scarcely  soluble  in  oil  of  turpentine.  It  becomes  yellow  by 
keeping,  absorbing  oxygen  from  the  air,  which  gradually  turns  it 
thick  and  brown.  It  boils  at  482°  P.,  but  volatilizes  at  a  much 
lower  temperature.  The  vapor  which  rises  is  so  powerful  in  its 
smell  and  irritating  properties  that  one  drop  of  it  diffused  in  a 
room  renders  the  atmosphere  insupportable.  The  volatility  of  this 
principle  insures  its  diffusion,  along  with  empyreumatic  products, 
m  tobacco  smoke,  so  that  it  is  inhaled  to  a  certain  extent  by 
smokers ;  tobacco  smoke  may  be  freed  from  it  by  passing  it  over 
cotton  saturated  with  tannin.  It  exists  in  the  different  commercial 
varieties  of  tobacco  in  about  the  following  proportions ;  Havana,  2 
per  cent.,  Maryland,  2.8,  Virginia,  6.87,  Kentucky,  6.09. 

Orfila  has  lately  investigated  the  properties  of  nicotia,  and  ascer- 
tained with  precision  its  chemical  habitudes.  These  are  detailed  in 
a  paper  copied  in  the  Am.  Jourru  of  Phann.y  vol.  xxiv.  p.  142,  from 
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the  London  Pharm.  Joum.     See  also  a  paper  by  Professor  Procter 
in  Proc.  of  Am.  Pharm.  Aaso.^  1858,  p.  295. 

Its  salts  have  a  burning  taste  of  tobacco,  are  very  soluble  in 
water,  deliquescent,  and  difficult  to  crystallize. 

Mercurialina, — By  distillation  with  lime  from  the  herb  and  seeds 
of  Mercurial  is  annua,  an  oily  alkaloid  is  obtained,  which  resembles 
in  odor  both  nicotia  and  conia;  it  is  readily  oxidized,  and  thickens 
in  contact  with  the  air.  The  salts  are  mostly  soluble  in  water  and 
alcohol. 

Secalinaj  CjHpN,  or  Propylamina^  has  the  atomic  composition  of 
CJIy,HJT,  metbylsethylamina  CHjC^H^HN,  and  trimethy lamina 
(CHj),!?,  and  is  identical  with  one  of  them,  probably  the  former,  as 
it  may  be  obtained  from  propylic  narcotina  by  distillation  with 
potassa.  Besides  the  plants  mentioned  in  the  syllabus,  it  has  been 
obtained  from  the  ergot  of  maize,  from  herring-pickle,  crabe,  the 
spirits  in  which  anatomical  preparations  have  been  kept,  and  the 
urine  of  man.  When  artificially  prepared,  it  is  best  known  in 
medicine  as  Propylamina^  though  chemists  generally  regard  it  as 
trimethylamina. 

Pro'pylamina  is  most  economically  prepared  from  herring-pickle 
by  distillation  with  caustic  potassa,  neutralizing  the  distillate  with 
muriatic  acid,  purifying  the  salt  by  dissolving  it  in  strong  alcohol 
or  alcoholic  ether,  and  again  distilling  with  potassa. 

It  is  a  colorless  liquid  of  a  strong  odor  of  herrings,  and  a  sweetish 
astringent  taste;  it  is  soluble  in  water,  has  an  alkaline  reaction, 
produces  white  vapors  with  muriatic  acid.  It  is  combustible,  and 
mixed  with  an  equal  bulk  of  water  it  can  still  be  ignited.  Its 
salts  are  mostly  soluble  in  water  and  alcohol,  and  crystallizable. 

According  to  Dr.  Awenarius,  of  St.  Petersburg,  it  appears  to  be  a 
true  specific  for  rheumatic  afifections,  the  acute  as  well  as  the  chro- 
nic. He  administered  it  in  mixture,  containing  24  drops  of  propy- 
lamina  to  6  ounces  of  mint-water  sweetened  with  2  drachms  of 
sugar,  and  gave  it  in  doses  of  a  tablespoonful  every  two  hours. 
Whether  it  is  capable  of  promoting  uterine  contraction  has  not 
been  ascertained. 

Marias  Propylamines  is  the  form  most  used  in  practice  in  the 
United  States;  it  is  prepared  by  crystallizing  the  product  as  at  first 
obtained  by  passing  the  volatile  alkaloid  into  diluted  muriatic 
acid,  as  above;  to  free  it  from  muriate  of  ammonium  it  may  be  re- 
crystallized  from  its  solution  in  strong  alcohol.  It  is  usually  called 
chloride  of  propylamin,  destitute  of  the  unpleasant  odor  of  the 
alkaloid  itself,  and  has  been  found  a  useful  remedy  in  rheumatism, 
in  doses  of  from  3  to  5  grains.     {See  Propylamin  Cordial.) 

See  papers  on  this  subject  by  Professor  Procter  in  Proceedings  of 
the  American  Pharmaceutical  Association^  1857,  and  American  Journal 
of  Pharmacy^  xxxi.  125  and  222. 

Anilina^  CJl^KJ^y  also  known  by  the  names  of  phenylamina, 
phenamide,  kvanole,  crystalline,  and  benzidam;  it  is  the  only  arti- 
ficial alkaloia  which  has  been  used  in  medicine.  It  is  best  pre- 
pared, on  a  small  scale,  by  the  process  of  B^hamp,  from  10  p. 
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Ditrobenzole,  12  p.  iron  filings,  and  10  p.  strong  acetic  acid.  The 
reaction  takes  place  without  the  application  of  heat,  but  to  insure 
complete  reduction,  the  spontaneous  distillate  is  returned  to  the 
retort  and  again  distilled,  when  it  may  be  at  once  combined  with 
Bulphuric  acid  to  form  the  medicinal  sulphate. 

The  alkaloid  is  a  colorless  oil,  of  vinous  odor  and  aromatic  taste ; 
spec.  grav.  1.2;  boiling  point  860°;  coagulates  albumen;  in  contact 
with  air  turns  yellow  and  resinifies ;  separates  many  metallic  oxides 
from  their  salts;  colors  pine  wood  yellow;  by  hypochlorites  blue; 
by  HNOj  blue,  and  on  heating  oxidized  to  picric  acid ;  by  H^SO^ 
and  K,CrO^  blue,  but  of  a  dift'erent  shade,  as  that  produced  under 
the  same  circumstances  with  strychnia. 

"Within  a  few  years  past  it  has  become  of  great  technical  im- 
portance, since  its  products  of  oxidation  by  various  agents  have 
oeen  made  use  of  to  dye  animal  fabrics,  like  silk  and  wool. 

AnilincB  sulphas  is  prepared  by  direct  combination;  it  dissolves  in 
about  16  parts  of  water  at  60°,  slightly  in  cold  alcohol,  insoluble 
in  ether;  it  is  colorless  and  crystalline,  but  acquires  a  reddish  color, 
when  exposed  to  the  air  in  a  moist  state. 

This  salt  has  gained  some  reputation  since  Dr.  Turnbull,  of 
Liverpool,  announced  his  success  in  treating  with  it  a  number  of 
cases  of  cnorea;  the  remedy  produces  a  transient  alteration  in  the 
color  of  the  skin  and  lips,  which  disappears,  however,  as  soon  as  it 
is  laid  aside.    (See  Am.  Journ.  Pharm^  1862,  295.) 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  substances  or 
are  decomryosed  into  su<;li  by  the  influence  of  various  chemical 
agents.  These  animal  alkaloids,  however,  are  as  yet  of  little  im- 
portance in  a  medicinal  point  of  view;  and  it  remains  here  merely 
to  draw  attention  to  a  few  of  them  which  are  either  contained  in 
culinary  and  dietetic  articles,  or  are  of  importance  from  their  pre- 
sence in  various  secretions. 

Creatine^  CJl^fi^jd. — Though  creatine  is  a  neutral  substance, 
it  may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  ex- 
presing  fresh  meat,  macerating  it  several  times  with  water,  and 
subjecting  it  each  time  to  strong  pressure.  From  the  mixed  liquids, 
albumen  and  fibrin  are  removed  by  coagulating  with  heat,  and 
solution  of  baryta  .is  added  as  long  as  a  precipitate  occurs;  the 
filtrate  is  evaporated  at  a  moderate  heat  to  a  syrupy  liquid,  and 
set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify ;  the  former 
contains  the  largest,  fishes  the  least  quantity  of  creatine.  It  is  in 
colorless  pearly  crystals  without  taste  or  action  on  litmus;  it  is 
soluble  in  75  parts  of  cold  water,  and  in  100  parts  of  absolute  alco- 
hol. By  boiling  with  baryta  it  is  decomposed  into  sarkosina  and 
urea;  by  evaporating  with  strong  acids,  it  loses  H^O  and  is  con- 
verted into  creatinina. 
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Syllabus  of  Animal  Alkaloids  and  the  Products  of  their  Decomposition. 

CratiniDa  or  Creatinina,  CJlg^fi^Ufi.  In  the  urine  of  caWes,  in  flesh,  and  from  cre- 
atine by  acids;  colorless  crystals;  soluble  in  11  water,  100  aleohol,  and  mmeh 
ether ;  expels  NH,  from  its  salts. 

Sarkosina,  CgH,NO,.  From  creatine  by  boiling  with  BaO;  rhombie  prisma  or  scales, 
easily  solable  in  water,  slightly  in  alcohol ;  iosolable  in  ether ;  fusible  at  2120. 

Glycina,  CgH^NOg,  Olycoeol  or  amido-aeetie  acid.  In  the  bile;  by  treating  glue  or 
similar  substances  with  boiling  alkalies  or  acids ;  sweet  rhombic  crystals,  easily 
soluble  in  water  and  dilute  alcohol,  slight  acid  reaction ;  combinea  with  acids  and 
with  bases. 

Lencina,  CqHjjNO^  or  amido-c€tpronie  acid.  In  yarions  organs  of  all  animals  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  like  glycina.  Shining 
scales,  easily  soluble  in  water,  alkalies,  and  muriatic  acid,  slightly  in  alcohol; 
insoluble  in  ether  and  chloroform ;  sublimable ;  fused  with  £0  yielda  Talerianic 
acid. 

Tyrosina,  C^HuNG,.  In  the  lirer,  pancreas,  and  other  parts  of  man  and  many  aoinals; 
in  American  extract  of  rhatany  (Wittsteiu),  by  acids  or  alkalies  upon  casein, 
glue,  albumen,  etc.  Silky  needles,  soluble  in  acids  and  alkalies,  slightly  ia 
water;  insoluble  in  alcohol  and  ether;  combined  with  H^O^  it  colors  Fe,Cl^ 
Tiolet. 

Gaanina,  CjHgNgO.  In  the  excrements  of  spiders  and  in  small  quantity  \n  guano; 
white  powder,  insoluble  in  water,  alcohol,  and  ether,  somewhat  solable  in  lime 
and  baryta  water;  its  salts  crystallizable ;  precipitated  by  acetic  and  formic 
acids. 

Taurina,  C,H.NSO,.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  deoompositioo 
by  acids  or  by  fermentation ;  six-sided  prisms,  easily  soluble  in  water,  slightly 
in  alcohol ;  taste  cooling ;  not  destroyed  by  H^SO^  or  HNO,. 

Urea,  CH^NgO.  In  the  blood,  urine,  and  eye  of  the  mammalia,  particularly  the  car- 
niyorous ;  in  many  organs  of  some  lower  animals. 

Urea  has  been  proposed  as  a  remedial  agent ;  its  mode  of  prepara- 
tion is  as  follows: — 

Urine  is  evaporated  to  a  syrupy  consistence,  mixed  with  an  equal 
volume  of  nitric  acid,  and  set  aside  for  twenty-four  hours  in  a  cool 
place;  the  crystals  are  redissolved  in  boiling  nitric  acid  to  destroy 
coloring  matter,  if  necessary  digested  with  animal  charcoal,  and 
subsequently  decomposed  by  carbonate  of  barium.  After  evapora- 
tion, the  mass  is  exhausted  by  alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  direc- 
tions: A  mixture  of  four  parts  finely  powdered  anhydrous  ferro- 
cyanide  of  potassium,  one  and  a  half  parts  carbonate  of  potassium, 
and  two  parts  black  oxide  of  manganesium  is  heated  to  redness, 
and  constantly  stirred  until  it  has  ignited ;  it  is  extracted  with  cold 
water,  the  solution  mixed  with  a  solution  of  three  parts  sulphate 
of  ammonium,  evaporated,  the  sulphate  of  potassium  removed  as 
much  as  possible,  and  the  residue  exhausted  with  boiling  ordinary 
alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  similar 
to  saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether, 
containing  no  water  of  crystallization,  and  fusing  at  248°  F.;  com- 
bines with  acids  and  bases. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in 
doses  of  from  five  to  ten  grains,  several  times  a  day,  in  diabetes, 
albuminuria,  and  dropsy. 

Urece  nitras  is  precipitated  from  a  concentrated  solution  of  urea 
by  strong  nitric  acid  in  anhydrous  white  shining  scales,  soluble  iu 
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ei^fat  parts  of  water,  slightly  in  nitric  acid  and  alcohol.  Its  action  is 
said  to  be  similar  to  urea,  and  it  has  been  recommended  as  a  solvent 
for  vesical  calculi  composed  of  ammonio-phosphate  of  magnesium. 
It  contains  52.68  per  ceM.  urea. 


CHAPTER   IX. 

ON   NEUTRAL   ORGANIC   PRINCIPLES.  MOSTLY   PECULIAR   TO   A   LIMITED 
NUMBER  OF  PLANTS,  AND  POSSESSED  OF  MEDICINAL  PROPERTIES. 

^Formerly,  the  virtues  of  most  medical  plants  were  attributed  to 
extractive  matter,  though  this,  as  obtained  from  various  sources  and 
by  different  analytical  processes,  was  known  to  vary  somewhat  in 
its  properties. 

By  the  improved  means  of  proximate  analysis  many  of  these 
plants  have  been  found  to  possess  certain  well-defined  principles, 
sometimes  crystalline  and  sometimes  amorphous,  to  which  appro- 
priate names  have  been  given.  If  alkaline^  these  names  should  ter- 
minate in  ia  ;  if  neutral  or  subacid^  in  in  or  ine.  This  arrangement, 
which  would  conduce  to  accuracy  if  invariably  observed,  is,  how- 
ever, not  adhered  to  universally,  and  in  Europe  is  repudiated  by 
some  high  authorities. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  power  of  aflecting  the  system.  Some  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydro- 
gen, and  oxygen.  These  principles  occasionally  unite  with  acids, 
forming  crystalline  compounds,  which  are,  however,  acid  in  their 

Eroperties;  others,  combining  with  alkalies  and  forming  crystalliza- 
le  salts,  have  been  considered  among  the  acids.  Many  of  them 
belong  to  the  so-called  copulated  compounds,  and  decompose  under 
the  influence  of  emulsin,  albumen,  pectase,  or  when  heated  with 
diluted  mineral  acids  or  alkalies,  into  glucose  or  some  similar  sugar 
and  another  compound.  They  are  generally  precipitated  by  tannic 
acid,  and  many  of  them  by  subacetate  of  lead.  The  modes  of  ob- 
taining these  principles  are  various,  and  sometimes  diflicult  to 
follow,  though  the  solubilities  and  chemical  peculiarities  of  each, 
when  ascertained,  indicate  approximately  its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  present,  it  will  suffice 
to  display  the  more  striking  peculiarities  of  these  principles,  none 
of  which  are  officinal,  in  a  syllabus,  and  to  give  the  processes  of 
extraction  and  the  leading  chemical  and  medicinal  characteristics, 
only  in  a  few  cases  including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemi- 
cal relations  upon  which  we  would  be  justified  in  founding  a  scien- 
tific classification  of  these  principles,  and  here,  as  in  treating  of  the 
other  proximate  principles  of  plants,  we  will  find  the  botanical 
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arrangement  of  the  plants  themselves  to  afford  the  best  gronping. 
The  natural  families  of  plants,  though  arranged  upon  a  purely 
botanical  basis,  are  found  to  exhibit  remarkable  chemical  and  phy- 
siological relations  among  the  products  of  their  individual  mem- 
bers; this  affreeraent,  as  yet  but  imperfectly  recognized  owing  to 
our  limited  knowledge  of  the  actual  composition  of  organic  proxi- 
mate principles,  is  probably  one  of  the  great  universal  harmonies 
of  nature,  which,  in  the  progress  of  science,  will  be  more  fully  de- 
veloped and  made  known. 


Syllabus  op  Plants  and  their  Neutral  Characteristic 
Principles.    (Generally  Crystalline.) 

1.   Ternary  Compounds. 


Ranuneulaeea. 
Cimicifaga  raoemosa. 


Pulsatilla  pratensis. 
(Anemone  pratensis.) 


Magnoliacem. 
Liriodendron  tulipifera. 
Magnolia  glanoa,  etc. 

Magnolia  Tripetala. 


Menitpermaceas, 
Coconlus  palmatus.     Calamba, 
U.S,    (The  root.) 


Papaveracecs. 
PapaTer  somnifernm.  Opium, 
U.S, 

CaryophylltiB. 
Snponaria  officinalis. 
G>p80phylla  struthium. 
Agrostemma  githago. 


Linacea. 
Linum  oatharticum. 
Purging  flax. 

AurantiaeetE, 
Citrus  Tulgaris. 
Aurantii  amari  cortex,  U,  S. 
Citrus  aurantium. 
Ammntii  dnlcis  cortex,  U.  S. 
Citrus  limonis. 
Limonis  cortex,  U.  S 


Crystals  insoluble  in  water,  beniine,  turpentine,  bisol- 
phide  of  carbon ;  soluble  in  alcohol,  diluted  alcohol, 
and  chloroform;  sparingly  soluble  in  ether;  easilj 
fused. 

Anemonin,  associated  with  anemonie  acid ;  rhombic  erya- 
tals,  nearly  insoluble  in  ether ;  product  of  the  deoom- 
position  of  the  acrid  oil  of  Ranunculus  Bcleratus. 
Poisonous. 

Liriodendrin,  white  scales,  or  needles;  little  soluble  in 
cold  water ;  soluble  in  alcohol  and  ether ;  bitter,  pun- 
gent ;  partly  sublimable. 

Magnolia,  a  crystalline  (resinoid)  principle,  nearlj  in* 
soluble  in  cold  water,  yery  soluble  in  chloroforai, 
ether,  bisulphide  of  carbon,  and  alcohol ;  soluble  in 
hot  glycerine ;  fusible  at  180O  f . 

Columbine  C^Hg-O*,  colorless,  rhombic  prisms,  ftisible; 
Tcry  bitter;  soluble  in  80  parts  alcohol, in  ether,  vola- 
tile oils,  acetic  acid,  and  in  alkalies ;  reprecipitated  by 
acids,  not  precipitated  by  tannin.  Associated  with 
bfrberina. 

Meeonin,  C.^Uffi^,  white  acicular  crystals,  soluble  in  265 
parts  cold,  18  boiling  water,  ether,  alcohol,  and  Tola- 
tile  oils ;  acrid. 

Saponin,*  Ci^H^Op  Struihiin,  Oiihagin^  identical ;  white 
powder ;  soluble  in  hot  water  and  diluted  alcohol,  in- 
soluble in  ether;  taste  sweetish,  afterwards  acrid  and 
bitter ;  frothing  in  solution ;  sternutatory ;  splits  with 
H^O^  into  sugar  and  tapogenin,  Ci^U^^O^  (BoUey),  or 
kinovin  (Rochleder). 

Xtmn,  white  powder  or  silky  needles;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloruform  ;  freely 
in  alcohol  and  ether ;  the  alcoholic  solution  intensely 
bitter  and  acrid ;  by  HgSO^  Tiolet 

Hatperidin,  in  the  spongy  portion  of  lemon  peel,  bitter; 
crystalline  ;  soluble  in  alkalies  and  hot  alcohol,  little 
in  water ;  insoluble  in  ether  and  volatile  oils ;  by  Pe,C| 
red-brown. 


*  Similar,  if  not  identical,  principles  occur  in  numerous  plants,  the  decoctions  and 
tinctures  of  which  have  the  property  of  frothing  like  soap-water.  (6iee  Polygalic 
▲cid,  Cyclamiu,  Convallarin,  Smilacin,  Aphrodsesin.) 
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Gttnifl  limonom  and  eitmt  sa- 
rantinm.    The  teed. 

GuttifenB. 
Qaroinia  mang^stana.*    Bark 
of  the  trait, 

ZygophfflUiB, 
GoAiaeiim  officinale.  The  wood 
and  bark. 

ErytknjixifUa. 
ErTthrozylon  oocoa.     Leaves. 

HtppocattanetB. 
^seulos  hippooastaniim. 
(Horse  chestnnt.)     The  bark. 

The  Cotyledons. 


Tarions  species  of  JEsculus 
and  barks  of  the  genus 
Paoto. 

RutacecB. 

Oallipea  officinalis.  The  bark. 

Angostora,  U.  S, 

Xaothoxjlom  piperitum.  The 
fruit 

Xsnthozjlum  ftraxineum. 
Xanthoxjlum,     If,   S.     (The 
bark.) 

TerebmthaeetE. 
Anaeardium    occidentale,  ca- 
shew nut. 

SimarubaeetB. 
Simaruba   excel sa  ;    Quassifi, 
U.  S.,  and  Simaruba  offici- 
nalis, Simaruba,  U.  S. 

SapofaeetB. 
Chrysophyllum  gljcophlssum, 
Monesia  bark. 

Aqui/oliaceas. 
Hex    aquifolium.      European 
boUj.     The  leaves. 

Ilex  opaca. 

American  bollj.     The  fruit. 


Limonm,  C^t^gfi^^  From  the  seed  bj  alcohol,  crys- 
talline, bitter,  soluble  in  KO;  red  color  with  HgSO^; 
scarcely  soluble  in  ether. 

Mangostirif  CiqHmO,,  golden-yellow  scales,  without  smell 
or  taste ;  insoluble  in  water ;  soluble  in  alcohol  and 
ether,  diluted  acids  and  alkalies. 

Ouaiacin,  nncrystalHsable,  bitter,  and  acrid;  light 
yellow  powder ;  easily  soluble  in  hot  water  and  alco- 
hol ;  insoluble  in  ether ;  precipitnted  by  acids. 

Erythroxylin,  Tolatile,  needle -sbnped  crystals,  very 
bitter,  probably  identical  with  caff  tin,    {See  Cocaina.) 

jEseulin,  ^2i'^»f^i»»  polyehrom^  white  crystalline  powder, 
without  smell,  bitter;  little  soluble  in  cold  water  and 
alcohol ;  soluble  in  alkalies ;  insoluble  in  ether  and 
volatile  oils.     (See  page  528.) 

Argyratadn^  ^t4^86^24>  crystallises  from  diluted  alcohol ; 
siWery  in  appearance;  insoluble  In  ether;  gelatin- 
ises  with  warm  alkalies,  and  forms  cescinie  and  propi- 
onie  aeids ;  by  HoSO^,  yellow  solution,  blood-red  on 
addition  of  Aq  ;  by  dilute  acids  splits  into  sugar  and 
arffyrceseetin  =3  C^U^O^^ 

Apkrodcum^  ^104^85^47*  aiQorphous,  colorless,  sternuta- 
tory ;  resembles  saponin  in  many  respecta;  splits  by 
alkalies  into  butyrk  and  cescinie  aeidy  C^H,qO^. 

Paviin,  similar  to  SBSCulin,  identical  with  fraxin.  (See 
OleacesB.) 

Ciuparin^  tetrahedral  crystals,  soluble  in  alcohol,  acids, 
and  alkalies,  and  in  200  parts  water ;  precipitated  by 
tannic  acid. 

JTanthoxylirif  rolatile,  insoluble  in  water;  soluble  in 
alcohol,  ether;  aromatic  resinous  taste;  stearoptene 
from  the  oil. 

Xanthoxylin  of  Dr.  Staples,  not  investigated,  probably 
identical  with  xanthopicrin  (Dr.  Wood).  {See  Ber- 
berina.) 

Cardoly  C-iITjiO.,  light-reddish  oil,  very  readily  oxi- 
dizing ;  insoluble  in  water ;  easily  soluble  in  alcohol 
and  ether ;  very  acrid  and  blistering. 

Quassin^  ^lo^ii^s*  ^^^^  opaque  granules,  or  prisms ; 
inodorous,  intensely  bitter;  very  soluble  in  alcohol, 
less  in  ether,  slightly  in  water,  not  precipitated  by 
tannin.     (See  page  629.) 

Monemif  gummy,  •or  white  powder;  inodorous,  bitter, 
and  acrid ;  readily  soluble  in  water  and  alcohol,  the 
solutions  frothing ;  slightly  soluble  in  absolute  alco- 
hol and  ether ;  identical  with  sapouiu.     ? 

TZtem,  brown-yellow  transparent  crystals ;  bitter;  readily 
soluble  in  alcohol  and  water;  insoluble  in  ether;  not 
precipitated  by  metallic  salts. 

Ilipicrin,f  acicular  crystals,  intensely  bitter,  slightly 
acrid,  soluble  in  water  and  alcohol,  freely  in  ether ; 
precipitated  by  tannin. 


*  Used  in  the  East  India  Islands  as  a  remedy  for  intermittents. 

t  We  propose  to  retain  the  name  of  ilicin  for  Delschamp's  still  impure  principle 
as  obtained  from  the  leaves  of  European  holly,  and  suggest  the  name  ilipicrin  for  the 
crystalline  bitter  principle  obtained  from  the  fruit  of  American  holly,  as  obtained  by 
Dillwyn  P.  Pancoast,  a  graduate /)f  the  Phila.  College  Pharm.  (See  Amer,  Joum. 
Ph,,  1806,  p.  314.) 
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RhamnecR.  Rhamnin,  rolatile,  tasteless,  yellowish  crystals  ;  soluble 

Rhamnus  fraogula  and  cathar-  in  alkalies  with  yellow  color  (Fleury). 

tica. 

The    miripe    berries    (buck-  Caihartin  of  Winkler,  from  the  ripe  fmit.     Cathartk 

thorn).  dose  1  to  8  grs.     {See  Crysophanio  Acid  } 

Bhamnus    infectoria,   French    Rhamnifi,  a  coloring  principle  soluble  in  water,  Rhamk- 
berries.  lutm^  coloring  principle  insoluble  in  water,  Rhamno- 

tannio  acid. 
LegummoMR,  CoMsiin,  nncrystallizable,  bitter ;  soluble  in  water  and 

Casaa  fistula.     The  root  alcohol ;  precipitated  by  mineral  acids. 

Cassia  acutifolia,  C.  oboTata,      Caihartin  of  Lassaigne  and  Fennelle.    {See  Chrysophanie 
C.  elongata.  Senna,  U.  S.  Acid.) 

Lapinns  albna.   White  lupine.    Lvpinine,    greenish,  amorphous,    hygroscopic,    bitter; 
The  seed.  insoluble  in  absolute  alcohol  and  ether. 

Glycyrrhisa  glabra.  Liquorice.     Olyeyrrhizin  is  a  gincoside,  splitting  into  glycyretine 

and  sugar  (Gorup  Besanez). 
Dipterix odorata, fruit.  (Tonka     Coumarm^  C^H^O,.*     Colorless,  quadrangular  prisms; 
beana.)  odor  and  taste  aromatic;   destroyed  by   II^SO^;   by 

Melilotus  officinalis.   Flowers.         HNO,  conyerted  into  nitro-coumarin  and  picric  acid ; 

by  boiling  with  alkalies,  coumaric  acid  C^Ufi^.    1  lb. 

Tonka  beans  yield  108  grs. 

Cytisaa  seoparius.  Seopariit,   CqH„0^  soluble  in   alkalies;    precipitated 

Scoparius,  C  &  (Broom).  by  acids;   little   soluble  in   water,  more   soluble  in 

alcohol,  without  odor  or  taste;  oxidized  by  HNO3  to 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

OiMBis  spinoea.     The  root.         Ommm^  C^H„0^  colorless  needles ;  inodorous ;  readily 

soluble  in  boiling  water  and  alcohol ;  insoluble  in 
ether;  red  with  HJSO^;  splits  with  caustic  baryta 
into  formic  acid  and  ono«ptn,  C^qH^O^,  which,  with 
diluted  HgSO^  or  HCl,  yields  sugar  and  ononetm^ 
C^jH^^Oj..  • 

Onoeerin,  Ci^H^O,  another  crystallisable  principle,  not 
altered  by  boiling,  as  above. 

MctMctm.  GdHy  nncrystallizable,  bitter;  soluble  in  water,  readily 

Qtoa  wbanvau     The  root.  in  alcohol  and  ether ;   with  H^SO^  red,  with  UN(^ 

yellow  solution ;  forms  with  alkalies,  lime,  and  load, 
soluble  compounds. 

Q«iUi^    sapoBaria    (QoiUaia    S^ponifi,  ue  CaryophyllaoesB. 

bark). 
ltn^T«f%     aatkelmintioa    Kmuni^  white  or  yellowish;   indistinctly  erystalline ; 

f lLirttrr>  acrid;   soluble  in    ether,  alcohol,   and  alkalies;   no 

gincoside.     Anthelmintic  in  doses  of  20  to  40  grs. 

(^f\nM«««i:.  P^a^icvii^  acrid,  nncrystallizable,  oily,  powerful  errhine. 

f>Mik*  pnoMtam. 

jiyrfwK^tff.  CmryepkjfUin^  C^^H^^O,  yellow  prisms,  without  tasto  or 

^^^rtvvlorllvi*  arv«Mkllc«9«  smell ;  soluble  in  ether  and  boiling  alcohol. 

C^k^jv^Jl^xlNw..     r.    &     (Tkt    ia^rtiw,   C^^H^Og,  yellow  pearly  scales,  becomes  red 
li^^lhle  W4  >  ^^  HNO3 ;  isomeric  with  caryophyllic  acid. 

iV«r^«e<MWw  Bry^fmm^  ^J^tfiv  amorphous,  very  bitter,  soluble  in 

Ixjod^t  ultra  water  aaU  alcohol;    insoluble  in  ether;    splits  into 

^^  vsgar.     btyortim,     C„H,^Of,     and    hydrobxyoretin, 

C^U^Oy 
Birf^^^Hm^  crystals,  soluble  in  alcohol,  95  per  cent,  and 
tlher. 

CH«f^itt^  vvKi^tiilli^  CW«<y««4A».  C-H^O^.  amorphous,  light-yellowish;  in- 

\.v..^^wu  /"^^^  iTWfHiV)        soluble  in  Hber,  soluble  in  water  and  alcohol;  spliu 
vv%yv;^«««^  *         V  ^j^  ^^^^  .^^^  ^g^  j^j  coloeynthein,  C^H^O„. 

«  v\>^M*M^  *W  ♦atloa  I*  A*!***^  odorata,  Rubiaeect,  Anthoxanthum  odoratam, 
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Oioaiiiis  prophetomin.  The 
unripe  fruit. 

Momordica  elaterinm.  Elate- 
rium,  U.  S.  (Squirting  cu- 
cumber.) 

UmbeW/era. 
Petroselinum  BatiTum.      The 
herb. 


Peueedanum  officinale.      The 
root. 


'Xmperatoria  ostruthium. 

^^thamantum  oreoeelinum. 
The  root. 


RubiaeetB. 
<nnchona  calieaja  and  other 
species.     The  root  bark  and 
wood. 

CofnpontiB. 
Achillea  moschata.     lya  herb 
of  Switxerland. 

Arnica  Montana. 

Artemisia  absinthium.   Absin- 
tbinm,  U.  S,     (The  herb.) 


Angeltoa  archangelica.      The 
root. 

Cnicus  benedictus.       Blessed 
thistle. 


Mikania  Ouaco.     The  leayes. 


Lactuca  yiiosa.     The  juice. 


Lactuca  satiya.  Lettuce.  The 

juice. 
'  LactQcarium,  U.  S. 

Leontodon  taraxacum.  Tarax- 
acum, U.  8.  (The  root.) 

Tanacetum  yulgare.     Tanace- 
tum,  U.  S.,  Tansy.     (The 
flowers.) 


Coloeynthiiin,  obtained  in  white  prisms  from  the  part  of 
the  alcoholic  extract  insoluble  in  water  and  cold 
alcohol ;  soluble  in  hot  alcohol  and  ether. 

Propheiin^  C^Hg^Oy,  white  resinous,  little  soluble  in  cold 
water,  more  in  ether,  yerj  soluble  in  alcohol ;  intense- 
\j  bitter ;  splits  with  acid  into  sugar  and  propheretin. 

Elateriny  C^pH^Og,  colorless  prisms,  yery  bitter,  acrid; 
insoluble  m  alkalies,  dilute  acids,  and  water;  soluble 
in  alcohol,  little  in  ether ;  with  H^SO^  red  solution. 

Apiin^  ^2f^28^is>  '^liito  powder,  tasteless;  nearly  in- 
soluble in  cold  water ;  gelatiniiing  Arom  hot  solution ; 
blood-red  with  FeSO^. 

Apiolf  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heayier  than  water ;  soluble  in  alcohol,  ether,  chloro- 
form. 

Peueedanm,  C^fiifi^  colorless  rhombic  prisms,  with- 
out taste  or  odor;  melts  at  1670  F. ;  insoluble  in 
water,  soluble  in  hot  alcohol,  ether,  fixed  and  yolatile 
oils.  Splits  into  angelicic  acid,  C^HgOp  and  oreose- 
lon,  C^H^O. 

Imperatorin^  identical  with  peucedanin. 

Athamantifif  C^^Hg^O^  colorless  needles  or  prisms,  pe- 
culiar ranciaodor  on  heating,  taste  raooid,  bitter, 
acrid;  melts  at  1740  p.;  splits  into  oreoselon, 
Ci^HjqO,,  and  yalerianic  acid,  C^Hj^O,. 

Kinovirif  CggH^gO,,  whitish,  resinous,  intensely  bitter; 
little  soluble  in  water,  readily  in  alcohol  and  ether; 
soluble  red  in  HaSO^.  By  gaseous  HCl  splits  into 
mannitany  C^Hj^Oio,  and  kinovie  acid,  C^Bg^O^,  which 
is  tasteless,  but  yields  bitter  salts.     (See  page  529.) 

Ivain,  C^gH^jOg,  bitter,  semi-fluid,  yellow,  insoluble  in 
water,  soluble  in  alcohol. 

Arnicin,  C^Hg^O^,  golden-yellow  mass,  soluble  in  alka- 
lies and  in  muriatic  acid. 

Absynthin^  ^90^28^44' •'^Q*  granular  crystalline;  soluble 
in  alcohol  and  ether,  little  in  water ;  with  KO,  brown- 
red  solution ;  H^SO^  greenish-blue  solution,  with  little 
water  deep  blue. 

Angelidn,  amorphous  and  crystalline;  taste  insipid, 
afterwards  aromatic  and  burning. 

Cnicittj  Cj^HigOg,  colorless  needles ;  faintly  bitter ;  fusi- 
ble ;  little  soluble  in  cold  water  and  ether,  easily 
in  alcohol ;  with  fi^SO^  blood-red,  HCl  green ;  proba- 
bly a  glucoside. 

Ouaein,  yellowish,  uncrystallixable,  bitter;  soluble  in 
ether,  alcohol,  and  boiling  water. 

Lactucin,  CjiHi^O^,  white  pearly  scales,  in  the  juice  com- 
bined with  lactucic  acid;  bitter;  easily  soluble  in 
alcohol,  scarcely  in  cold  water  and  ether. 

Laetucone,  C^H^gOc,  white  granules  deposited  from  hot 
alcohol  on  cooling ;  insoluble  in  water,  soluble  in 
ether. 

Lactucopirifif  C^Hj^O^,  brown,  amorphous,  yery  bitter ; 
faint  acid  reaction ;  readily  soluble  in  water  and  alco- 
hol ;  not  precipitated  by  PbO  salts. 

Taraxacirif  colorless  crystals,  bitter,  acrid,  fusible; 
soluble  in  boiling  water  and  alcohol.     (Polex.) 

Tanacetin,  yellowish-white  warts;  yery  bitter;  yery 
soluble  in  ether,  less  in  alcohol,  slightly  in  water; 
with  HgSO^  hyacinth-colored  solution. 
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Capri/oliaeecB. 
Lonicftra    xylosteom.       The 
berries. 

JEriecteecB. 
Arctostaph jlos  aya  ursi .   Ute 
orsi,  17,  8,    (The  leares.) 


Erioa,  Ledum,  Arbutus,  Rho- 
dodendron, etc.    The  leayes. 

OleacfCB, 
Vaccinium        Vitis      Idoea. 
Leayes  of  cowberry. 

Olea    Europsea    (oliye-tree). 
The  gum. 


Plumeria  lancifolia.     A  febri- 
fuge bark  from  Brazil. 

Fraxinus  excelsior.     Common 
European  ash.     The  bark. 


Ligustrum  Tulgare.      Priyet. 
The  bark. 


Philljria  latifolia  (a  species  of 
priyet). 


Syringa  yulgaris.    Lilac.    The 
bark. 


Apoeifnaetas. 
Apooynum  cannabinum,  (7.  S, 

Af^ltpiadecR, 
Asolepias  Syriaoa.   The  milky 

Juice. 
Ascleplai  ylnoetoxlcum.    The 

root. 

O^ntianta, 
Qfnttana    lutea.      Qentiaoa, 
(/.A    (The  root.) 


Xylottdn^  crystalline,  bitter  principle:  by  dilate  aeidt 
conyerted  into  sugar  and  other  substances.  (The 
seeds  contain  a  Tolatile  poison.) 

Arbuiinj  O^fi^fi^,  bitter,  colorless  crystals;  soluble  io 

boiling  water  and  alcohol,  slightly  in  ether ;  glacoside : 

a  striking  blue  color  with  phospho-molybdio  acid.    (Su 

page  630. ) 

Urtofij  C,oH|fO,  colorless,  silky,  tasteless,  aciouler  eiys- 

tals ;  insoluble  in  water,  acids,  and  alkalies ;  fusible, 

sublimes  unchanged,  inflammable ;  orange-yellow  with 

HNO,. 

Ericolin^  ^si^ss^ii*  brown-yellow,  extractiTe,  intensely 
bitter ;  by  ll^SO^  into  ericinol  and  sugar. 

Vacciniiny  one  per  cent,  in  the  leayes,  crystalline ;  Tery 
soluble  in  hot  water,  less  so  in  cold  water  and  alcohol, 
scarcely  in  ether ;  not  precipitated  by  tannin  nor  by 
acetate  of  lead. 

Olwily  Ci^HifOj,  needles  in  starlike  groups,  bitter,  and 
sweet  taste ;  melt  at  260O ;  soluble  in  water  and  boil- 
ing alcohol,  easily  in  alkalies,  slightly  in  ether ;  by 
▼ery  dilute  HNO,  red-yellow. 

Agonidine^  ^10^14^4'  ^  glucoside,  soluble  in  boiling  water 
and  alcohol,  less  so  in  ether. 

Fraxin^  ^n^se^so*  J^^owish  needles,  slightly  bitter  and 
astringent ;  soluble  in  boiling  water  and  alcohol ;  fluo- 
rescent, but  blue  color  disappearing  on  adding  acids; 
splits  with  acids  into  frazetm^  ^vflj^v  ^^'^  s^f^t 
identical  with  payiin. 

Lifftutrifif  identical  with  syringin. 

Ligiutropicrin^  analogous  to  syringopicrin. 

Ligtutron^  needles,  sublimable  with  an  aromatie  odor; 

bitter ;  soluble  in  water,  alcohol,  and  ether ;  redaees 

Ag  from  its  solutions  in  NHg. 

PhiUyriny  C^^Hg^O,!.  Crystalline,  nearly  tasteless,  soln- 
ble  in  hot  water  and  alcohol,  insoluble  in  ether.  By 
diluted  UCl  forms  sugar  and  phillygemn,  ^n^x4^r 
which  is  polymeric  with  saligenin.  Reputed  antipe- 
riodic. 

Syringifij  CjgH^gOi^  Colorless  needles ;  tasteless ;  solu- 
ble in  water,  more  in  alcohol,  not  in  ether.  The  solu- 
tions in  H2SO4  deep  blue  or  yiolet;  splits  with  acids 
into  sugar  and  ayringenin,  O^gU^fiy 

Syringopieriny  in  all  parts  of  lilac ;  amorphous,  yellowish- 
white  ;  bitter ;  slight  acid  reaction ;  readily  solnble 
in  water  and  alcohol ;  insoluble  in  ether ;  precipitated 
by  tannin. 

Apocynin,  peculiar  actiye  principle. 

Aaclepion,  C^H,.0,,  white  crystalline  mass,  odorless, 
tasteless;  insoluble  in  water  and  alcohol,  soluble  in 
ether. 

Asdepirif  pale  yellow  ;  readily  soluble  in  water  and  alco- 
hol ;  emetic,  precipitated  by  tannin,  HgClg,  and  snbao^ 
tate  of  lead. 

Oentiopicrin,  C,(^H,qO.,.  Extracted  from  the  aqneons 
infusion  by  animal  charcoal ;  crystallixable ;  readily 
soluble  in  water  and  alcohol,  insoluble  in  ether;  no^ 

precipiUted  by  Tan  or  2PbO,  Aol  Splits  with  acids 
into  sugar  and  gentiogeninf  a  brownish-yellow,  amor- 
phous body. 
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Menyanthes  trifoUata.    Herb. 
(Buck-beui.) 

OphelU  Chlrayto.    Herb. 


Eljtbin  cbilenais.    Earopean 

eenUury. 
Sftbbatia  angalaris.  Amerioan 

oentaiiry. 

ConvoUfulaeea. 
Ipomcea  jala|>a.*  Jalapa,  U.  8, 
(The  rhixoma.) 

Ipomoea  Orixabensis.   False 
jalap.    Jalap  stalk. 


CodtoItuIus  BcammoQia. 
Scammoniam,  U.  S.  (The 
concrete  juice.) 

Ipomoea  simalans.     Tampico 
jslap. 

SolannB. 
Cspsicnm  annuum,  and  other 
species.    The  fruit 

ParisqnadrifoUa.     The  herb. 


PhTsalis     alkekengi.        The 
leaves  of  the  winter  cherry. 

ScrophularinetB. 
Digitalis    purpurea.         (The 
leaves. ) 


Gratiola    offioinaUs.       Hedge 
hybsop. 


Sorophularia    nodosa.       The 
herb. 


Menyanthtn,  ^st^M^ut  whitish,  amorphous,  bitter ;  solu- 
ble in  alcohol  and  water,  not  in  ether ;  with  H2SO4 
sugar  and  a  volatile  oil,  menyanthol. 

Chiretinf  O^ifl^fi^^  very  bitter ;  neutral ;  precipitated  by 
tannin,  by  the  action  of  acids  separated  into  ophelic 
acid  and  chiratogenin,  CjjH^^O,. 

Erylhro  centaurm,  white  and  crystalline,  becoming  red 
on  exposure  to  the  sun's  rajs;  existing  in  minute 
quantity;  poisonous;  soluble  in  ether,  and  fuses  at 
I860  C. 

Convolwdin,  C^'Bmfii^*  white  or  transparent ;  inodorous 
and  tasteless ;  insoluble  in  ether  and  water,  soluble  in 
alcohol  and  acetic  acid;  resinous ;  by  H^SO^  amaranth- 
red.     {See  page  680.) 

Jalapm,  C^H^^Oj^,  white,  amorphous,  resinous ;  readily 
soluble  in  alcohol  and  ether,  wood-spirit,  benxol,  oil  of 
turpentine  and  acetic  acid ;  by  H^04  amaranth-red. 
(See  page  580.) 

Seammonm,  identical  with  jalapin.     (Spirgatis.) 


Tampiem,  C^H^O.^,  fusible  at  180O  C.,  but  begins  to 
decompose  at  lOOO  C. ;  soluble  in  acetic  acid  and  in 
ether. 

Capnein^  white  tufts  of  crystals ;  soluble  in  alcohol  and 
ether.     {See  page  681.) 

Paridmt  C^HijO.,  colorless  shining  scales  or  needles, 
bitterish,  acrid ;  little  soluble  in  cold  water  and  ether, 
freely  in  alcohol ;  by  H^O^  and  HPO4  red. 

Phyaalinf  Cj^Hj^O^,  bitter,  amorphous,  yellowish ;  solu- 
ble in  alcohul,  chloroform,  and  ammonia. 

Digitalin,  or  diffiiagolin,  C^U^fi^^^  light  straw -yellow ; 
amorphous,  granular  from  the  alcoholic  solution ; 
very  bitter;  irritating  to  the  nostrils;  soluble  in  125 
p.  cold,  in  42  p.  boiling  water ;  scarcely  soluble  in 
ether,  more  in  alcohol ;  brown  nnd  purple  in  H^SO., 
green  in  HC1,  rose-red  and  brown  in  NH3 ;  splits  with 
acids  into  sugar,  dt^Ualiretinf  Cj^H^O^,  tLX^^ paradigilc^ 
Uretirif  CjjHj^O.. 

Diffitaletirif  JJeljS  digitalin,  C^H^jO,  (digitalin  minus 
C^HjgOf),  white  warty  crystals,  insoluble  in  ether  nnd 
cold  water,  soluble  in  222  p.  boiling  water ;  without 
coloration  in  NHg  and  HCl;  splits  into  sugar  and 
digitaliretin. 

Digitalarin,  golden-yellow,  resinous,  very  acrid,  soluble 
in  ether  and  NH,;  in  the  pure  state  pearly-white 
microscopic  prisms,  C^H^O,. 

Oratiolin,  Cj^Hj^O,,  bitter,  white,  crystalline,  soluble  in 
boiling  water  and  alcohol;  insoluble  in  ether;  splits 
into    sugar,  graiioUureiin^   C,yH^Oy   and    ffratioUtin, 

Chraiioaoliriy  C^^HgaO,,,  amorphous,  yellow ;  insoluble  in 
ether,  soluble  in  water  and  alcohol.  Products  of 
decomposition  numerous.  (See  Am,  Joum.  Ph., 
1869,  841.) 

Scrophularin,  crystalline  scales,  bitter,  soluble  in  water. 


♦  Ipomoea  jalapa,  Nuttatt;  Ipomoea  Schiedeana,  Zucearini;  Ipomoea  purga,  Schlech- 
tendal;  Convolvulus  jalapa,  ^'c/aeefe;  Convolvulus  pursa,  Wendcroth;  Convolvulus 
officinalis,  PeUetan;  Exogonium  purga,  Bentham;  are  all  synonyms  for  true  jalap. 
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LabiatcB. 
Rhinanthas  Alextorolophus. 

Marrubium  vulgare.      Hore- 
hound.    The  leayes. 


Lyoopns  Earopssus.      Bugle 
weed. 

Teucrium     soordium.      Ger- 
mander. 


Ptimulacece. 
Cyclamen  Europssum.      Pri- 
mula officinalis.      Cowslip 
primrose. 


TliymekB, 
Daphne  meiereum.  Mexereum, 
U.  S.     (The  bark.) 


Laurinea. 
Laurus  nobilis.     The  leaTes. 

Ariatolochea. 
Aristolocbia  clematitis. 

Aristolochia  serpen taria,  Ser- 
pentaria,  27: /9.    (The  root.) 

Asarum  Europseum. 


EuphorbiacfCB. 
Croton   eleuteria,    Cascarilla, 
U.  S.     (The  bark.) 

Croton  tiglium,  Oleum  tiglii, 
U.  S,    (The  oil.) 

UrtieecB. 
HumnluB lupulus.  (Strobiles.) 

Plumboffinaceet, 
Plumbago  Europsoa.      Lead- 
wort     The  root. 

DaUsoa   oannabina.      Leases 
and  root 


Cupuli/ercB, 
Quercus    Robur.      The     old 
bark. 


Rhinanthuty  (^^fl^fi^  a  eluooside,  in  stellate  prisms, 
bitterish-sweet  taste,  soluble  in  water  and  alcohol; 
intense  greenish-blue  when  heated  with  muriatte  add. 

Marrubiiny  crystallizes  from  ether  and  alcohol ;  little 
soluble  in  water  ;  intensely  bitter,  afterwards  acrid  ; 
with  H^SO^  brown-yellow  solution ;  not  precipitalad  by 
tannin. 

Lycopifiy  pale  yellowish ;  hard ;  very  bitter ;  soloble  in 
water,  easily  in  alcohol  and  ether ;  insoluble  in  alka- 
lies. 

Seordiin,  yellow  gum-like  or  white  powder;  agreeably 
aromatic  and  bitter ;  insoluble  in  cold  water,  soluble 
in  alcohol  and  ether ;  red-brown  in  H^SO^,  yellow  in 

alkalies. 

Pyelamifiy  C^^^O^^  Arthanatm  of  Saladin,  white,  amor- 
phous or  crystalline,  inodorous;  hygroscopic,  light 
brown ;  gelatinizes  with  cold  water,  afterwards  solu- 
ble, frothing;  coagulated  aboye  140O,  but  redisaolTing 
on  standing ;  soluble  in  alcohol  and  acetic  acid ;  in- 
soluble in  ether;  acrid  poison;  splits  with  emulsin 
into  sugar  and  oyclsmiretin,  Ci^H^^O^.  (Se«  Amer. 
Joum,  Pharm,y  1860,  p.  155.) 

Daphnifiy  C3,H^Ol0•4*^^sO•  brilliant  colorless  prisms, 
soluble  in  boiling  water  and  alcohol;  insoluble  in 
ether ;  bitter,  astringent,  inodorous  ;  splits  with  acids 
into  sugar  and  daphnetin,  Cj^H^^O^.  (See  Am,  Joum. 
Pharm.y  1861,  p.  325.) 

Coccogeniuy  CJl^^  needle-shaped,  silky  crystals,  solu- 
ble in  alcohol  and  hot  water,  insoluble  in  ether  and 
cold  water. 

Lauririy  OJR^ld^y  white  prisms,  odorless;  taste  acrid 
and  bitter ;  insoluble  in  water ;  soluble  in  hot  alcohol 
and  ether. 

Clematitiny  Cj.H^On,  is  extracted  by  boiling  water ;  m- 

crystallizable. 

Serpentarimy  uncrystallisable,  bitter,  and  acrid ;  soluble 
in  water  and  alcohol. 

Atarin^  yellowish-brown,  amorphous,  disagreeably  bitter, 
emetic ;  soluble  in  water  and  alcohol ;  precipitated  by 
tannin. 

Cascarilliny  white  crystals,  bitter,  inodorous;  slightly 
soluble  in  water,  readily  in  alcohol  and  ether ;  with 
HjSO^  deep  red,  with  HCl  riolet  solution. 

Crotonoly  C^Hj^O,,  colorless  oil ;  soluble  in  alcohol  and 
ether;  decomposed  by  alkalies  and  boiling  water; 
Tery  blistering. 

Humulin  (impure?),  amorphous,  bitter,  yellow,  inodor- 
ous ;  little  soluble  in  ether,  soluble  in  alcohol,  and  in 
200  parts  boiling  water. 

Plumbagifiy  from  the  aqueous  decoction  of  the  ethereal 
extract,  reddish-yellow  scales ;  taste  sweetish,  sharp, 
and  burning;  soluble  in  hot  water,  alcohol,  and  ether; 
with  PbO  carmine-red  compound. 

Datisciny  C^iHgOj,,  colorless,  silky  needles  or  scales; 
easily  soluble  in  alcohol,  less  in  ether  and  cold  water; 
▼ery  bitter,  fusible;  soluble  in  alkalies  with  yellow 
color,  precipitated  by  acids;  by  H^04  forms  sngar 
and  daiiacetiny  ^\flyfi^ 

Quercmy  small  white  crystals,  Tery  bitter;  soluble  in 
water,  acetic  acid,  and  diluted  alkalies ;  insoluble  in 
absolute  alcohol,  ether,  and  TolatUe  oils ;  by  H,804 
orange. 
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JngUos  Regis.   Common  Wal- 

UQt. 

BehiUeeiB. 
Betula  lenta.     Sweet  birch. 
The  bM-k. 

Popnlas  tremala.    Bark  and 
leaves  of  the  aspen. 

Balix  and  Popnlus,  several  spe- 
cies.    The  bark. 

^per  cubeba.    Cubeba,  U,  S, 
(The  berries.) 


OonifertB, 
Pinna  syWestris  and    Thuja 
ooeidentalis.   The  leayes  or 
bark. 

Zingiberaeeas. 
Cnrenma  longa. 

Orehidea. 
Vinilla  aromatioa.     Prepared 
nnripe  capsule. 

A  maryllidaeecB. 
Narcissus    pseudo  -  narcissus, 
N.  poeticns  and  N.  Taxetta. 

SmUaeea. 
Smilaz  officinalis  and   other 

species.     The  root 
Sanaparilla,  U,  8, 

Asparagus    communis.      The 
berries. 

LUiaeeiK. 
Inspissated  juice  of  Aloe  sooo- 
trina    and    other    species. 
Aloes. 

Convallaria  roajalis.     Lily  of 
the  Talley,  herb  and  root. 


Poljgonatum  multiflorum. 
The  herb. 

Scilla   maritima.     The  bulb. 
ScUla,  U.  8. 


Befftanitij  elongated  octohedrons  or  needles,  but  little 
soluble  in  water,  more  soluble  in  alcohol  and  benzole ; 
changes  into  a  black  amorphous  acid,  forming  purple 
salts  with  the  alkalies. 

Gaultherifif  in  the  alcoholic  extract;  appears  to  be  a 
copulated  compound  ;  with  acids,  or  the  aqueous  in- 
fusion of  the  bark,  yields  oil  of  gaultheria. 

Poptdin,  C^H^0g-f-2H,0,  white  crystalline  powder, 
sweetish  and  acrid  taste;  soluble  in  alcohol,  slightly 
in  water;  by  boiling  with  alkali  forms  salicin  and 
benioio  acid. 

Salieifi,  C.jHfgO^  white  scales  or  prisms,  rery  bitter; 
soluble  m  water  and  alcohol ;  insoluble  in  ether  and 
volatile  oils.     (See  page  631.) 

Cubebin^  C,-H,^0<,  white,  crystalline,  inodorous, 'insipid, 
not  Tolatilizable  by  heat,  cryst.  from  alcohol ;  nearly 
insoluble  in  water,  soluble  in  ether,  acetic  acid,  fixed 
and  Tolatile  oils ;  with  £[^64  carmine-red ;  deposited 
in  oleoresina  cubebsB. 

Pmipicrinj  C„llgfi„t  bitter,  amorphous,  light  yellowish- 
brown  ;  soluble  in  water  and  alcohol,  insoluble  in 
ether,  liquid  at  2120;  with  dilute  H^SO^aTolatUe  oil, 
ericinol,  CigHj^O,  and  sugar. 

CSircuminf  CjqHjqO,,  orthorhombic  crystals ;  yellow- 
colored,  fusible  at  1720. 

Vanilliny  C^qH^O^  colorless,  four-sided  needles,  strong 
Tanilla  odor,  hot  biting  taste.     {See  page  638.) 

yareitm,  white,  uncrystalliiable ;  faint  odor  and  taste ; 
emetic ;  soluble  in  water,  alcohol,  and  acids. 

Smilacin,  ^»^84^i4f  eareapariUm^  parifflin,  salaaparin, 
pariUie  add  ;  colorless  needles  or  scales ;  disagreeable, 
bitter,  acrid,  nauseous  taste  ;  soluble  in  boiling  water, 
alcohol,  and  ether,  froths  in  solution,  similar  to 
saponin  ;  HgSO^  deep  Tiolet ;  is  a  glucoside. 

Spargancine,  a  yellowish -red  pigment,  soluble  in  alcohol 
and  ether ;  also  spargine,  a  peculiar  bitter  principle. 

Aloin,  C^HjjO,^  -J-  Aq,  sulphur-yellow  crystals,  in- 
tensely bitter ;  soluble  in  cold  water,  alcohol,  and 
alkalies ;  insoluble  in  ether,  chloroform,  benzin,  and 
Tolatile  oils;  by  H,S04  and  HNO,  red;  becomes  amor- 
phous below  2000.     (See  page  638.) 

Convallarin^  ^^A^^Oy^,  colorless  prisms;  acrid  taste; 
little  soluble  in  water,  the  solution  frothing;  readily 
soluble  in  alcohol  and  ammonia  ;  insoluble  in  ether  ; 
splits  by  acids  into  sugar  and  eonvallaretin,  ^^s^sa^e* 

Qmvallamarin^  CjAl^fl^^,  white  powder;  bitter  and 
sweetish ;  soluble  in  water,  ammonia,  and  alcohol ; 
insoluble  in  ether ;  by  H2SO4  riolct ;  splits  by  acids 
into  sugar  and  conyallamaretin,  C^U^fi^. 

The  crystallizable  principle  resembles  and  is  probably 
identical  with  paridin  (Walz). 

ScUlitin,  bitter  needles ;  insoluble  in  water ;  soluble  in 
alcohol  and  ether ;  decomposed  by  alkalies  ;  emetic, 
cathartic,  and  narcotic  poison.  (Bley.)  Mandet  has 
separated 

ShtUinet  an  irritating  poison,  and 

Scillitiney  the  diuretic  and  expectorant  principle.  No 
process  published. 
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Lycopodiacea. 
Ljcopodiom  ciiamaBcy  parissns. 
The  herb. 

Uchmea, 
Variolaria  amara. 


Parmelia  phjsodes. 


Boletus  lariois  (agaric). 


Lycopodin,  ooloriess  needles;  yerj  soloble  in  water, 
alcohol,  and  ether,  probably  a  glucoside. 

Pieroliehmin,  Qfifip  small,  brilliant,  rbombie,  pyr^ 
midal  crystals ;  Terj  bitter,  and  said  to  be  febrifnge ; 
soluble  in  alcohol,  ether,  volatile  and  fixed  oila,  HfSO^ 

and  Ac ;  scarcely  in  water. 

Ceratophyllint  white  needles,  fusible  at  290O  F. ;  tast« 
slightly  acrid ;  soluble  in  alcohol  and  boiling  soda 
solution;  purple  with  little  Fe,Clg;  blood-red  with 
chlorinated  lime. 

Laricin,  red-brown,  bitter  resin;  odor  sweetish  ;  soluble 
in  ether,  alcohol,  acetic  acid,  and  alkalies ;  inaolnblt 
in  oil  of  turpentine. 


2.  Quaternary  or  Nitrogenized  Neutral  Principles, 


Rosacea. 
The  kernels,  leayes,  and  flow- 
ers of  many  plants. 


Ltgwrninotct, 
Also  in  malyaoe»  and  aspara- 
§e«».     (Yoonfc  beans,  peas, 
asparagus,  beets,   liquorice 
root,  eta) 


AmygdaUfiy  Cg^H^NOj,  -f-  8H,0,  white  scales  or  prisms, 
inodorous,  agreeably  bitter;  soluble  in  water  and 
alcohol ;  insoluble  in  ether.     (See  page  582.) 

HmuUin,  The  peculiar  Tegetable  albumen  of  thitf  spe- 
cies of  plants  is  a  protein  compound.    {Sei  page  851.) 

Atparagin,  althcBin,  or  nialamide  C^HgN.O^HjO,  oetohe. 
drons,  colorless,  inodorous,  insipid;  insoluble  in 
ether;  soluble  in  58  parts  water  and  less  aloohol,  bj 
fermentation  owing  to  impurities  oonyerted  into  sne- 
cinate  of  ammonia,  thus: — 
N,C^H,0,  +  H,0  =  2^E^C;Rfi^. 


3.  Sulphuretted  Neutral  Principles. 


(ymc\ftrtK, 
alba.    The  seed. 


Su^ho'rinapisin,  C,eH^N05H^0^4-2H,0,  crystalllsable; 
by  the  action  of  a  ferment  contained  in  the  seed, 
oouTerted  into  an  acrid  bitter  principle ;  by  alkalies, 
into  sinapio  acid,  sinkalina,  a  very  strong  base, 
and  hydro-sulphocyanic  acid;  by  adds,  sUiapina, 
C„H„NO,. 

4.  Animal  Neutral  Principles. 


CMilharis  Teeicatoria. 
i>iUiiharis.  l\  Si 
Oialharis  Titiala,  l\  5.,  and 
otlMT  s^teiftt. 


Oftftlor  ftWr«    (r«««liar 


rtrt«h  aneat    Chickens^ 


CbfiMortdm,  C.H^O,,  prepared  by  the  eraporation  of 
ethereal  or  chloroformic  tincture  of  flies ;  erystalliied 
from  boiling  alcohol ;  white  scaly  micaceous  crystals, 
without  odor  or  taste ;  when  pure  insolnble  in  water, 
slightly  soluble  in  cold  alcohol,  soluble  in  ether,  chlo- 
roform, bensole,  fixed  oils,  etc.,  fusible  and  Tolatile; 
soluble  in  water  in  its  natural  state  of  oombination. 
A  powerful  Tosioant 

Cstlortfi,  crystallises  from  the  boiling  alcoholio  tincture, 
porified  by  washing  with  cold  alcohol ;  long  fascicu- 
lated prisms,  odor  of  castor,  cuprous  taste,  insolnble 
in  oold  water  and  aloohol,  soluble  in  yolatile  oils  and 
100  parts  of  boiling  alcohol ;  Canadian  eastor  coo- 
tmlns  7  per  cent. 

Creatin^  C^H.N,0,  -f-  H,0.     (Su  page  518  ) 


HKMARKS  OX  SOME  OF  THB  NEUTRAL  PRINCIPLES. 

»*V«f«M*  \»r  /Wyi-An)!!**  is  found  besides  in  the  bark  of  the  horse- 
cti^m^t  iny^  «tW^>  iw  quassia  wood  and  red  saunders. 

IV  bark  is  <»xhausted  by  alcohol  of  eighty  per  cent.,  slightly 
^v^^>ml^  aiKl  s^  aside  for  several  weeks,  the  powder  washed  with 
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iceKK)ld  water,  and  recrystallized  from  a  boiling  mixture  of  one 
part  of  ether  and  five  of  alcohol. 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces 
with  blue  color  in  reflected  light;  acids  destroy  this  property,  alka- 
lies restore  it,  chlorine  destroys  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  ces- 

euletin.    C„H„0,  +  H,0  -  C^,0,  +  C,H,  A- 

Patriin  may  be  obtained  by  the  slow  evaporation  of  the  ethereal 
tincture  in  needles  grown  in  star-like  groups. 

Its  properties  are  similar  to  cesculin^  but,  while  this  fluoresces 
with  ^y-olue  color,  paviin  shows  a  green  color  in  solution ;  both 
usually  occur  together  in  the  barks  of  this  family ;  the  genus  cescur 
lus  containing  cemdiny  the  gennQvavia^  paviin^  in  preponderance. 

These  principles,  though  Tittle  Known  except  as  scientific  curiosi- 
ties, are  worthy  a  trial  ns  antiperiodics.  The  bark  has  long  been 
reputed  to  possess  febrifuge  properties. 

Ouassiriy  the  active  principle  of  the  intensely  bitter  wood  and 
iMtrks  of  the  quassias,  is  best  prepared  by  the  following  process : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  evapo- 
Tated,  the  residue  dissolved  in  alcohol,  treated  with  animal  char- 
coal, evaporated  and  recrystallized  from  water.  8  lbs.  quassia  wood 
yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Byt- 
teria  febrifuga,  Simarubece^  there  called  false  simaruba,  is  employed 
for  intermittents.  Gerardias  found  its  bitter  principle  to  be  quas- 
sia, of  which  it  contains  a  much  larger  proportion  than  does  quassia. 

Colocynihin. — ^The  fruit  of  colocynth,  in  fine  powder,  is  mixed 
with  and  packed  upon  animal  charcoal,  displaced  with  alcohol,  and 
evaporated  spontaneously ;  a  garnet-colored,  pulverizable  mass,  ex- 
tremely bitter,  soluble  in  water  and  alcohol,  insoluble  in  ether,  re- 
mains behind. 

Active  cathartic  in  the  dose  of  one  and  a  half  grain. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alco- 
holic extract  successively  with  subacetate  of  lead,  sulphuretted 
hydrogen  and  tannin  ;  the  last  precipitate,  after  dissolving  in  alco- 
hol, is  again  treated  with  lead  and  sulphuretted  hvdrogen;  the 
filtrate  is  evaporated  spontaneously,  the  residue  is  well  washed  with 
anhydrous  ether.     (Walz.) 

Kinovin  (formerly  erroneously  called  kinovic  acid)  was  first  dis- 
covered in  the  so-called  quinquina  nova^  but  afterwards  separated 
from  the  officinal  Peruvian  barks.  De  Vrij  found  the  following 
quantities  in  sjKJcies  of  cinchona,  cultivated  in  Java:  Cinchona 
calisayay  wood  of  the  root  2.57 ;  bark  of  the  root  1.08 ;  wood  1.80 ; 
bark  of  trunk  .359 ;  bark  of  main  branches  .690 ;  green  bnmches 
.849 ;  dry  leaves  .230.  Cinch,  lucummfdiay  wood  1.280 ;  bark  of 
trunk  .420  per  cent. 

It  is  prepared  by  exhausting  the  cinchona  barks  with  boiling 
water  (the  bases,  kinic  and  cincno-tannic  acids  are  removed),  after- 
wards with  boiling  milk  of  lime  (cinchona  red  remains  behind). 
The  filtrate  is  supersaturated  by  HCl,  and  the  precipitate  purified 
34 
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by  a^ain  combining  with  CaO,  decolorizing  by  animal  charcoal,  aD%i 
precipitating  by  HOI. 

Or  the  bark  is  boiled  with  very  dilute  NaO  or  KO,  the  filtrate 
saturated  by  HCl,  and  the  precipitate  freed  from  cinchona  red  by 
CaO  and  treating  as  before.  It  is  freed  from  adhering  kiuovicacid 
by  dilute  alcohol  or  chloroform,  which  leave  the  latter  insoluble. 

Arbutin. — An  aqueous  decoction,  is  precipitated  by  acetate  of 
lead,  and  the  filtrate,  after  treating  with  HS,  evaporated  to  a  syrupy 
consistence ;  after  some  time,  prisms  of  arhutin  appear.  By  emulsin 
or  HgSO^  it  is  decomposed  into  sugar  and  hydrokinone.  C^^^fi^  + 
HjO  «  OjjHjjOa  +  CflHrtOj. 

Ursin. — The  alcoholic  solution  of  the  aqueous  extract  of  uva  ursi 
is  repeatedly  treated  with  animal  charcoal,  and  evaporated  sponta- 
neously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute 
acids ;  neutral  reaction.  In  the  dose  of  one  grain,  this  appears  to 
be  powerfully  diuretic. 

iTie  resinoid  principles  of  jalap  have  already  been  treated  of  in 
their  practical  relations  among:  the  concentrated  or  resinous  ex- 
tracts ;  in  this  connection  it  will  be  proper  to  refer  to  them  as  the 
neutral  principles  giving  activity  to  that  j)articular  family  of  plants. 

Convolvulin^  fonnerly  called  lihodeoretin. — The  tuberous  root  of 
Convolvulus  Schiedeanus(Ipomoea  Jalapa),  after  exhausting  it  with 
boiling  water,  is  exhausted  with  90  percent,  alcohol,  water  ia  added 
until  precipitation  commences,  it  is  filtered  hot  through  animal 
charcoal,  evaporated,  exhausted  with  ether,  the  residue  dissolved  iu 
alcohol,  and  precipitated  by  ether. 

Its  solution  in  alkalies  contains  convolvulic  acid  =  C„H^0,4;  it 
is  soluble  in  water,  and  is  therefore  not  precipitated  by  water. 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with 
hydrochloric  acid,  is  decomposed  into  an  oily,  crystallizing  body, 
convolvulinol  and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  H^O^ 
sufters  the  same  decomposition.  Convolvulinol,  C^H^O^,  separated 
from  its  alkaline  solution,  has  been  converted  into  convolvidinolie 
acid,  C^H^Oj. 

The  above  three  substances  are  converted  by  HNO3  into  ipomic 
acid,  UO^CJLfiflfi. 

Jalapin. — ^Tne  root  of  Ipomoea  Orizabensis,  after  exhaustion  with 
boiling  water,  is  treated  with  alcohol,  water  added  until  turbidity 
oonunences,  boiled  with  fresh  animal  charcoal,  filtered,  precipitated 
witli  acetate  of  lead  and  a  little  ammonia,  the  filtrate  treated  with 
Hul|)lnirette<l  hydrogen,  distilled,  the  resin  treated  with  boiling 
WHtor,  and  dissolved  in  ether. 

ItH  Holution  in  alkalies  and  alkaline  earths  contains  jalapic  acid 

—  Ca.lI|^O.fl  +  Aq,  which  is  tribasic.     Mineral  acids  decompose 

JiiIhjuti  ana  jalapic  acid  into  sugar  and  jalapinol  (white  crystalline) 

*•  (;„n^,Oy.     Separated  from  its  combinations  with  alkalies,  it  has 

•  luHin  coTj verted  mto  jalapinolic  acid,  =  Cj^H^O,. 
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Ja1apin,jalapic,and  jalapinolic  acid,  treated  with  111^03,8^  con- 
verted into  oxalic  and  ipomic  acid,  Ci^^fi^Hfi. 

ScamnumifL — By  numerous  investigations  it  was  proved  that  this 
resinous  principle  was  very  analogous  to  the  two  preceding,  until 
Spirgatifl  proved  its  identity  with  the  cathartic  principle  of  the  so- 
oallra  jalap  stalks,  the  root  of  Con  vol.  Orizabensis,  and  that  all  dif- 
ferences previously  observed  are  due  to  impurities  obstinately  ad- 
hering to  it. 

It  must  be  remembered  that  the  pure  resin  of  the  officinal  jalap, 
"which  by  pharmacists  is  frequently  called  jalapin,  is  the  convol- 
irulin  of  chemists,  while  jalapin  of  chemists  is  produced  from  an 
unofficinal  plant  and  is  identical,  while  the  former  is  only  homolo- 
^us  with  scammonin. 

Capsicin. — ^In  the  winter  of  1856  and  '7,  one  of  my  pupils,  H.  B. 
Taylor,  of  Philadelphia,  being  about  to  prepare  his  thesis  for  the 
Philadelphia  College  of  Pharmacy,  pursued  a  course  of  experiments 
u|)on  Capsicum  annuum,  under  my  direction,  which  resulted  in  the 
discovery  of  a  crystalline  principle,  which  appears  to  be  the  true 
capsicin,  though  that  name  had  before  been  applied  to  oily  or  soft 
resinoid  products.  The  process  was  as  follows :  r^owdered  capsicum 
was  treated  with  anhydrous  ether  and  evaporated,  the  oleo-resinous 
product  was  digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcoholic 
solution  was  treated  with  subacetate  of  lead,  which  threw  down  a 
copious  precipitate ;  this  was  separated  by  filtration,  and  the  clear 
tincture  treated  with  sulphhydric  acid ;  tne  precipitated  sulphuret 
of  lead  was  now  removed,  the  solution  boiled,  again  filtered,  evapo- 
rated, and  set  aside,  on  an  intensely  cold  day,  to  crystallize.  On 
examination,  the  whole  was  found  to  have  solidified  into  a  mass  of 
beautiful,  nearly  white,  feathery  crystals.  Owing  to  the  compara- 
tive insolubility  of  sulphhydric  acid  gas  in  alcohol,  they  were  not 
completely  free  from  lead  salt,  and  were  further  purified  and  crys- 
tallized, though  not  with  the  same  facility,  from  the  change  of 
temperature.  These  crystals  seem  analogous  to  a  stearoptene; 
heated,  thev  first  melt,  and  then  take  fire,  burning  with  a  bright 
roee-colored  flame,  and  giving  off  dense,  suffocating  fumes  ;  heated 
with  sulphuric  acid,  they  blacken,  and  give  off  white  fumes.  The 
taste  is  excessively  fiery,  inflaming  all  parts  with  which  it  comes  in 
contact ;  the  odor  is  faint.  The  crystalline  sediment  which  is  sepa- 
rated during  the  spontaneous  evaporation  of  the  ethereal  tincture 
of  capsicum  is  probably  the  same  compound. 

Digitalin. — ^The  leaves  of  digitalis  contain  several  neutral  princi- 
ples which  are  closely  allied  to  each  other,  arepresent  in  commer- 
cial digitalin,  and  are  obtained,  according  to  Walz,  by  one  process. 
The  aqueous  solution  of  the  alcoholic  extract  is  treated  with  PbO, 
the  filtrate  freed  from  lead  by  H^SO^,  neutralized  by  NH3,  and  pre- 
cipitated by  tannin.  The  precipitate  is  rubbed  together  with  PbO  or 
subacetate  of  lead  and  repeatedly  boiled  with  alcohol ;  the  filtrate 
is  treated  with  H,S  and  evaporated.  The  yellowish-white  residue 
is  crude  digitalin,  from  which  pure  ether  dissolves  digitalacrin  ; 
water  leaves  digitaletin  and  dissolves  digitalin^  which  is  obtained 


.1.   IIxASTC  pbixciples. 

:--  — r^^jim^'T  -i-rli  "mhv.z.  '.ko^L  e:c-,a3  lx?fore.  Di^italin  is  a 
-^^m.  ■  ^  -  -T"^^  -'  ^  *-^^  *u^-i's  sedative  properties  as  the 
=L-^=e.  It  .^^  -:--■'  ^— -^  iiiiii  ir«*2rib«l  in  the  form  of  granules 
r  ~^,r.  -.._:-  .j.-^  :— fi  ian.-i:rii  with  the  tincture,  so  that  each 
':^-'  ^r.'^^r^j."  -  r"'^^  ijiannrr  :c  the  medicine.  The  usual  dose 
rjc-^n mrrni  r  i  snin.  Btiinir  among  the  most  powerful  of 
zLu-r-.  -i*:=*-"ji.  r  -ti-'»i.  i  If*  "laei  wiih  great  care.     Kosmann  gives 


■•* ' 


. — Zir^  j^rx  ff  -iie  ±ilowir:g  plants  contains  no  salicin: 
^a.  Zju.^:ni-^.  3iir  ••  c -a-rnea,  daphnoides,  incana,  fragilis, 
=eilizii.  Tii::  Lra.  "^miniilL?  iz.d  Populus  angulosa,  fastigiata, 
jinLiii-Lr^  i_-.l::^fn.  i^J^i.  Virzinica;  all  the  other  willows 
.i.:-j-  ^1  r  *  zpctab'.^  that  all  the  herbaceous  kinds 
xi_.:^  j-t^-:  sL'i'vVcg  aoid  (oil  of  spiraea),  contain  it 


r       r^rarP"    r  *Ue    LeeL'cr:i:c  ■  t  willow  bark  is  evaporated  to 

:.- Ttr  -T^.TT'  --r  T=Ti-^r  :f  Tie  btirk  employed,  digested  with  oxide 

:    -^■-    1^*1  ^2]fi  ilrrarc  ■5v:irccated  to  syrupy  consistence.     After 

-K^^Tw-i..  ::;  *  "He  rr^rr.1^  ire  Ti^carACed  and  purified  by  recrystallizav 

.  ::*.--:-—.::-.  ^.^\  .'•lirrs  ::  blood-red;  water  decolorizes  it 
jiT-  ■:.  "ii—  ~*^:^  -  ^.*il"^i^  3a.'M  '  mfisulphuric  acid).  Cold  diluted 
i^       r  3  *'.   *  '1  -rr*:-  r  "zc    5cjir  and  saligenin.     CuIIjgOy  +  HjO 

1:  -~t.-c-.    .  ".  ^  >  r'liT^frred  into  sugar  and  5a/«>c/m.     20,311,^0, 

. »  -  .•  »  ■— ^    »         •"•      • 


.   ^rv  \  .rT.I'^^e-'!i«.'£ravityconvertsit  intoMiem.  C,jII„Oy 

"1  X  ii'-'p!?  i':!*ini*I  Hy*J-  ot  l.*)9  specific  gravity,  is  used,  the  re- 
-c::  *-  I  *nnrvau«i  Sjcttwc  helioin  and  salicin,  which  has  been 
.ai.:^i  .:f>\-.^n;..     a:-jH,A-0«C,^«0,+H,0=helicoidin. 

I:"  ^liXia  i5^  !it«MtiL  with  very  dilute  HNO3,  just  to  the  boiling 
-»'ar^  -UM.  illi^w^:*!  t^^  -veu  or  evaporated  at  a  low  temperature,  sali- 

Ar  :nt;  xi'rriiC  T^'fric*  2.itr\>5alioylic  acid  is  formed,  and  by  con- 
v.r/A«i   tidtwucri  ricric  aad  oxilic  acids. 

"^itiitti^i  TT-rii  in  t;3XiHe  ot  caustic  potassa,  it  is  converted  into 
?*iXv*a£ti  jmt  ^xiTaci?  oc  rocaaeiom. 

'^f^jttcv^i  ^--J  *jt3t*x:*ie  oc  lead,  formiate  of  lead  is  obtained;  with 
*wa^:^  >vu«  L  3iaa:ri-'=««»  »nJ  dilute  H,SO„  formic  and  carlK)nic 
A«\£$^  'arTu  ">tcarvma:^  *rf  pxassium  and  H^O^,  carbonic,  tormic, 

4S1U  saiiv*-i*as  :K*t»»  ,  ,.     , 

>•  iri  r^/'atxti  ::  yi^Ids^  amone  pyro  products,  salicylous 
jc'aV.  itni  -%•!*: a  ^^c  ittwroally  it  is  found  in  the  urine  together 
«'W  'fe^  :7r v?i>:cs^ cc  3evvmp»:tion— saligenin,  salicylous  and  sali- 

'  S.\ir^».C>:UV  ?«'•*'■  «rr^«t«K«3ily  soluble  in  boiling  water, 
».vC>uo:.  *cnl  «!KC.  Mbiiiw*  *bove  21^ ;  colored  red  by  concen- 
~n»  »t  E.'^C  '  vVO«tt«»»i  HNO,  oxidizes  it  to  picric,  diluted 
isC  s* -^a^iwas  *ai  aiuoasaicyloos  acids,  C^0,+20-=C,H,0, 


»  ■ 
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+  H,0;  heated  with  hydrate  of  potassa,  it  is  converted  into  sali- 
cylic acid  and  hydrogen,  C,H30,+KOH30=C,H,K03  +  H,0+H3. 
Sesquisalts  of  iron  irapart  an  indigo-blue  color.  Dilute  acids  by 
boiling  convert  it  into 

JSaliretiUj  C^^B.^fi^=2C^ILfi^+lIfiy  which  is  insoluble  in  water 
and  ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid, 
and  fixed  alkalies;  concentrated  H^SO^  colors  it  blood-red;  concen- 
trated IINO3  oxidizes  it  on  boiling  to  picric,  not  to  oxalic  acid. 

HeliciTiy  CjjHj.O,,  white  needles,  without  odor,  bitterish  taste, 
insoluble  in  ether,  easily  soluble  in  hot  water  and  alcohol.  By 
synaptase  and  boiling  with  alkalies  it  is  converted  into  sugar  and 
salicylous  aeid,  C„H,,0,+Il20=C,H„0,+C,H,03. 

Ilelicoidin  is  a  derivative,  having  the  composition  Cj^Hj^Oj^™ 
C,^I,^Oy  (helicin)-|-C,3H„0^  (salicin).  By  synaptase  is  decomposed 
into  sugar,  saligenin,  and  salicylous  acid. 

Salicin  was  formerly  used  to  adulterate  sulphate  of  quinia,  which 
it  resembles  in  appearance.  It  is  tonic  and  febrifuge,  though  little 
used.     Dose,  three  to  thirty  grains. 

•  Vanillin. — ^Vanilla  of  commerce  is  exhausted  with  alcohol,  evapo- 
rated to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evapo- 
rated, heated  with  boiling  water,  which,  on  evaporation,  lets  fall 
the  principle;  recrystallized  and  treated  with  animal  charcoal,  it  is 
obtained  in  colorless  fo.ur-sided  needles,  of  strong  vanilla  odor,  hot, 
burning  taste;  fuses  at  195°,  volatilizes  at  302°;  little  soluble  in 
cold  water,  very  soluble  in  hot  water,  alcohol,  ether,  and  the  fixed 
and  volatile  oils.  Concentrated  H^SO^  dissolves  it  with  yellow  color ; 
solution  of  potassa  dissolves  it  and  deposits  it  again  on  being  neu- 
tralized. 

The  crystals  observed  on  the  surface  of  the  fresh  bean  of  com- 
merce are  found  to  consist  of  vanillin,  not  benzoic  acid,  as  hereto- 
fore supposed. 

Aloin. — This  interesting  proximate  constituent  of  aloes  has  been 
prepared  from  several  commercial  varieties,  especially  from  Barba- 
does  and  Socotrine  aloes.  It  was  introduced  into  medicine  by  T.  & 
H.  Smith,  of  Edinburgh,  who  are  still  its  principal  manufacturers, 
and  it  has  recently  attained  commercial  as  well  as  scientific  interest 
from  being  pretty  extensively  prescribed  as  a  mild  and  pleasant 
cathartic.  Crystals  of  alciin  have  been  observed  in  abundance  in  a 
variety  of  Socotrine  aloes  of  semifluid  consistence  from  the  evapo- 
ration not  having  been  carried  as  far  as  usual. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiling 
water,  the  decoction  acidulated  with  muriatic  acid,  filtered,  evapo- 
nited  to  a  syrupy  consistence,  and  set  aside  in  a  cool  place  to  crys- 
tallize. The  crystals,  after  a  fortnight,  are  separated  and  purified 
by  recrystallization  from  boiling  water.  Socotrine  aloes  yields  10 
per  cent,  aloin.  These  crystals  are  to  be  dried  by  bibulous  paper 
at  a  moderate  heat;  when  thoroughly  dry  aloin  is  permanent  in 
the  air,  but  with  moisture  and  heat  conjoined,  has  a  tendency  to 
lose  its  crystalline  form,  assuming  the  amorphous  character  of 
aloes.     (See  Proc.  Am.  Pharm.  Assoc.^  1860,  p.  162.) 
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Its  purgative  properties  have  been  denied,  but  the  experience  of 
numerous  practitioners  here  and  in  Europe  confirms  its  utility  as 
a  mild  though  pretty  certain  cathartic  in  doses  of  from  two  to  three 
grains.     {See  Extemporaneous  Pharmacy.) 

Amygdalin. — This  interesting  principle  is  obtained  from  bitter 
almonds  by  the  following  process:  Bitter  almonds,  powdered  and 
expressed,  to  free  them  from  fixed  oil,  are  to  be  boiled  in  succes- 
sive portions  of  alcohol  till  exhausted.  The  liquors  thus  obtained 
are  placed  in  a  still,  and  evaporated  at  a  low  heat,  the  alcohol  be- 
ing recovered.  The  syrupy  residue  is  then  to  be  diluted  with 
water  and  mixed  with  yeast,  and  subjected  to  fermentation  to 
separate  sugar.  Again  evaporate,  at  a  moderate  temj)erature,  to 
the  consistence  of  syrup,  cool,  and  add  95  \)Qt  cent,  alcohol.  The 
amygdalin  will  then  precipitate,  and  may  be  collected  on  a  strainer; 
it  is  then  to  be  purified  by  repeated  resolution  in  hot  alcohol,  and 
crystallization.  Any  oil  it  may  contain  may  be  separated  by  shak- 
ing the  solution  with  ether  before  or  after  the  fermentation.  One 
pound  of  almonds  yields  at  least  two  drachms  of  amygdalin.  Heat 
decomposes  it,  giving  oft'  the  odor  of  hawthorn ;  heated  with  alka- 
line solutions,  it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when 
mixed  in  solution  with  emulsin  (see  Protein  Compounds),  producing 
grape  sugar,  oil  of  bitter  almonds,  and  hydrocyanic  acid,  which  is 
thus  explained:  C^,,NO„  +  2H30=2C,H,,0, +0^0 +11X0. 

On  the  Decomposition  op  Organic  Bodies. 

On  the  foregoing  pages  the  organic  compounds  have  been  treated 
of,  and  a  numoer  of  pharmaceutical  preparations  derived  from  the 
organic  kingdom.  It  is  well  known  that  such  chemical  and  phar- 
maceutical compounds  are  subject  to  alterations  by  various  influ- 
ences, the  study  of  which  forms  a  most  important  part  of  chemistry. 
To  many  of  these  changes  attention  has  been  drawn  in  the  appro- 
priate places,  and  it  remains  now,  without  treating  of  the  same 
in  detail,  to  present  them  in  a  condensed  form,  conveniently  ar- 
ranged. 

The  decomposition  of  organic  bodies  may  be  treated  of  under 
four  separate  heads : — 

I.  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chemical 
compounds  are  not  aftected  by  dry  or  moist  atmosphere,  except 
j)erhaps  to  deliquesce  or  effloresce,  or,  like  the  salts  of  some  vola- 
tile organic  acids,  as  acetic  and  valerianic,  to  evolve  them  in  moist 
air.  Sut  oxidation  is  comparatively  rare,  and  mostly  met  with 
in  compounds  destitute  of  oxygen  and  abounding  in  hydrogen; 
examples  are  the  ternary  alkaloids  and  the  carbo-hydrogens  of  the 
volatile  oils. 

The  influence  of  ozone,  the  peculiar  active  form  of  oxygen,  dis- 
covered by  Schonbein,  and  described  on  page  131,  in  promoting 
the  organic  changes  which  take  place  among  organic  principles,  has 
not  yet  been  fully  investigated.     It  is  undoubtedly  a  potent  agent 
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m  those  important  metamorphoses,  the  study  of  which  constitutes 
the  branch  of  Organic  Chemistry. 

IL  Decomposition  into  Simpler  Compounds. — 1.  -By  air  and  water. 
CSomplex  organic  bodies  ure  subject  to  oxidation  and  ultimately 
break  up  into  the  organic  compounds  carbonic  acid,  ammonia,  and 
water ;  if  this  process  of  decomposition  takes  place  slowly,  it  is 
called  decay;  if  rapidly  in  the  presence  of  more  water  and  with 
the  evolution  of  an  oftensive  smell,  putrefaction;  under  similar 
circumstances,  when  the  product  is  a  useful  compound,  fermenta- 
tion;  of  this  last  a  distinction  is  made  between  vinous  fermentation 
(see  page  362)  and  acid  fermentation,  the  latter  being  again  sub- 
divided in  accordance  with  the  acid  obtained,  and  is  then  called 
acetic,  lactic,  butyric,  succinic,  etc.  (see  the  acids  named);  the 
presence  of  a  nitrogenated  compound  is  necessary,  to  act  as  a 
ferment* 

2.  By  acids.  Of  the  concentrated  acids,  the  action  of  sulphuric 
acid  is  the  most  violent :  it  abstracts  water  from  nearly  all  organic 
compounds,  leaving  a  compound  with  a  larger  amount  of  carbon; 
or  the  carbon  is  oxidized,  and  the  evolved  gases  contain  carbonic 
oxide,  and  formic,  carbonic,  and  sulphurous  acids;  compounds 
containing  amide  (NHJ  yield  ammonia.  Glacial  phosphoric  and 
arsenic  acids  have  a  similar  action,  but  weaker. 

Diluted  acids  act  differently;  they  cause  the  combination  with 
the  elements  of  water  (conversion  of  starch  into  sugar,  p.  335), 
very  seldom  evolve  carbonic  acid  (conversion  of  meconic  into  ko- 
menic  acid),  but  very  often  decompose  organic  bodies  into  glucose 
and  another  compound  of  different  behavior  {see  Tannic  Acids, 
Salicin,  etc.) ;  the  latter  decomposition  often  takes  place  also  by 
the  influence  of  emulsin,  synaptase,  or  similar  ferments.  {See 
also  Glucosides,  p.  347,  and  Copulated  Compounds,  p.  519.) 

8.  By  chloride  of  zinc.  Aided  by  heat,  this  is  capable  of  abstract- 
ing water  from  organic  compounds ;  it  produces  ether  from  alcohol, 
etc 

4.  By  heat  Organic  compounds  are  called  volatile  if  they  may 
be  distilled  without  suffering  decomposition;  others  are  deconi- 
posed,  and  the  process  is  then  termed  dry  or  destructive  distillation^ 
and  the  products  pyro  products.  These  are,  in  the  commencement 
of  the  distillation,  highly  oxygenated  and  of  an  acid  nature, 
afterwards  contain  less  oxygen,  and  at  last  are  carbo-hydrogens 
(marsh  gas,  CH3II,  defiant  gas,  C^H J  or  ternary  alkaloids  {see  Arti- 
ficial Alkaloids);  water,  tar,  and  charcoal  generally  accompany  the 
products  of  the  dry  distillation  of  all  complex  bodies.  Exposure 
to  a  continued  i-ed  or  white  heat  resolves  them  more  or  less  com- 
pletely into  binary  inorganic  compounds  and  the  elements. 

III.  Artificial  Oxidation. — Many  highly  oxygenated  inorganic 
compounds,  when  in  contact  with  organic  bodies,  part  with  one  or 
more  eqliivalents  of  oxygen,  which  in  its  nascent  state  acts  on  the 
organic  compound ;  such  is  the  case  with  a  number  of  acids,  viz., 
nitric  {see  Oxalic  Acid,  p.  430,  and  Sugars,  p.  340),  chromic  {see 
Valerianic  Acid,  p.  379),  chloric,  and  iodic  acids,  with  peroxide  of 
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manganese  {see  Formic  Acid,  p.  374),  binoxido  of  lead  (see  Tartaric 
Aeid^  p.  431),  and  the  oxides  of  the  noble  metals.  Many  organic 
compoundd,  when  in  solution  together  with  alkalies,  are  thereby 
rendered  more  prone  to  oxidation  by  the  atmosphere. 

IV.  ^Integration"  with  Elements  or  Inorganic  Compounds. — A 
number  of  non-metallic  elements  may  enter  the  combination  of  or- 
ganic bodies  as  integral  parts;  the  halogens  by  direct  influence, 
sulphur  by  the  influence  of  sulphuric  acid  or  a  sulphuric  compound 
{see  Artificial  Volatile  Oils,  etc.).  The  integration  of  IINO,  has 
some  importance  in  pharmacy ;  gun-cotton  (p.  322)  and  glonoin  (p. 
388)  are  such  compounds. 


PART  V. 

PHARMACY  PROPER  (GALENICAL  PHARMACY). 


CHAPTER    I. 

ON  THE  DIFFERENT  PARTS  OF  PLANTS,  THEIR  COLLECTION  AND 

DESICCATION. 

The  plant  is  conveniently  divided,  for  the  purposes  of  the  drug- 
gist, into  the  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed, 
and  these  diflferent  parts  require  the  observance  of  different  rules 
in  regard  to  tlieir  collection,  desiccation,  and  preservation  for  use 
in  medicine. 

Roots  of  annual  plants  should  be  dug  immediately  before  the 
time  of  flowering;  of  biennials,  or  perennials,  late  in  the  fall,  or 
very  early  in  the  spring.  If  the  latter,  it  should  be  immediately 
after  the  first  appearance  of  the  plant  above  the  ground.  Perennial 
roots  should  not  be  gathered  until  after  two  or  three  years'  growth. 
Rhubarb  is  allowed  to  mature  for  four  or  five  years — ^asparagus  till 
three  years  old. 

Fleshy  or  succulent  roots  require  to  be  cut  previous  to  drying,  so 
as  to  expose  a  large  surface  to  the  air;  the  mode  in  which  they  are 
sliced,  whether  longitudinally  or  transversely,  is  of  interest  in 
judging  of  certain  foreign  drugs,  such  as  colomba  root,  which  is 
always  met  with  in  transverse  slices,  gentian  in  longitudinal,  the 
English  variety  of  colchicum  cormus,  cut  transversely,  that  from 
the  Continent  entire,  etc.  The  mode  of  cutting  is  little  regarded 
by  herbalists  in  preparing  the  indigenous  roots  for  market. 

In  all  cases,  it  is  important  that  the  root,  or  other  part  of  the 
plant,  should  be  thoroughly  dried.  In  the  case  of  taraxacum, 
parsley,  and  other  succulent  roots,  it  is  necessary  to  apply  a  heat  of 
about  150°  F.,  in  order  to  destroy  the  eggs  deposited  by  insects, 
which,  through  neglect  of  this  precaution,  may  occasion  the  speedy 
deterioration  of  the  root  by  worms.  For  drying  roots,  recourse 
may  be  had  to  a  barrel  open  at  both  ends,  and  having  a  network 
suspended  in  it  for  holding  the  roots,  it  is  to  be  stood  over  the 
register  of  a  common  house  furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  those  contain- 
ing essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon 
as  their  condition  will  admit  of  it,  should  be  carefully  put  away 
into  tight  drawers,  bottles,  or  tin  cans.    The  stems  of  herbaceous 
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plants  should  be  gathered  after  foliation,  but  before  flowering, 
unless  the  flowers  are  to  be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring,  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from 
the  wood.  They  should  be  generally  deprived  of  their  epidermis, 
and  dried  spontaneously,  their  fiorous  texture  and  comparative 
tenuity  facilitating  the  process.  Wild-cherry  bark  is  often  defi- 
cient in  quality,  from  being  gathered  at  the  wrong  season,  and 
from  the  wron^  part  of  the  plant.  It  should  be  taken  from  the 
root  in  the  eighth  month — August.  I  have  known  it  to  become 
mouldy  and  lose  its  aroma  by  being  put  away  too  damp;  when  of 
fine  quality,  it  has  a  strong  and  characteristic  odor.  The  bark  of 
wild-cherry  is  preferred  to  be  taken  from  the  root  of  the  tree,  and 
that  of  sassafras  is  always  derived  from  the  root,  though  in  Eng- 
land the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  be  gathered  when  fully  developed,  and  before 
they  have  commenced  to  wither  and  fall;  those  of  biennial  plants, 
as  the  solanacece  and  digitalis,  during  the  second  season.  After  the 
appearance  of  the  flowers,  the  leaves  begin  to  lose  their  activity, 
the  juices  going  to  develop  the  fruit.  In  labiate  plants  the  leaves 
are  more  aromatic  as  they  approach  the  flowering  tops,  and  the 
upper  ones  are  frequently  gathered  with  the  tops.  Leaves,  slowly 
developed  in  a  dry  season,  are  believed  to  be  most  active. 

Herbs,  in  which  term  are  included  whole  plants  and  such  parts 
of  the  same  plant  as  are  collected  and  sold  together,  should  be 

fathered  when  in  flower.  Most  plants  which  have  thick  and 
ranching  stalks  or  stems,  should  be  deprived  of  these  before  being 
put  up  for  sale,  though  experiment  seems  to  indicate  that  a  larger 
proportion  of  the  active  principle  of  belladonna  is  contained  in  the 
soft  stems  and  midribs  than  in  the  cellular  structure  of  the  leaf. 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  tively,  and  the  color  paler  in  fully  expanded 
flowers,  in  consequence  of  the  ovary  growing  at  the  expense  of  the 
accessory  organs.  The  French  or  red  rose  is  always  gathered  in 
bud,  the  astringent  principle  and  beautiful  red  color  being  then 
best  developed.  A  clear,  dry  morning,  after  the  dew  is  dissipated, 
is  to  be  preferred  in  either  of  these  cases.  They  are  dried  in  the 
shade,  without  artificial  heat;  the  floor  of  a  garret,  through  which 
is  a  draft  of  dry  air,  is  well  adapted  to  this  purpose.  Fleshy  fruits^ 
when  designed  for  preservation,  are  generally  plucked  before  they 
are  quite  ripe.  It  is  found  that  raspberries,  strawberries,  black- 
berries, and  mulberries  yield  a  less  glutinous  and  more  agreeable 
juice  when  not  "dead  ripe;"  the  vegetable  acids  are  then  not  so 
completely  converted  into  sugar,  and  the  aroma  is  fresher  and 
Htronger.  The  fruit  of  persimmon  {Diospyros^  U.  S.),  an  indigenous 
astringent,  is  directed  to  be  collected  before  ripening,  owing  to  its 
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abounding  in  tannic  acid,  which,  as  it  ripens,  seems  to  be  converted 
into  sugar  and  apotheme. 

Seeds,  which  are  the  least  perishable  of  vegetable  productions, 
should  be  perfectly  ripe  when  collected ;  they  require  very  little 
drying. 

It  should  be  remembered,  when  treating  of  the  drying  of  drugs, 
that  those  dried  by  mere  exposure  to  atmospheric  currents  are  not 
by  any  means  free  from  moisture;  experiments  upon  this  subject 
were  made  by  G.  W.  Kennedy,  of  Pottsville,  Pa.,  and  published  in 
vol.  xliv.  Am.  Joum.  Phann.j  page  158.  They  show  a  loss,  when 
exposed  to  120°  F.,  varying  from  16  to  9  per  cent,  for  roots,  12  to 
10  for  stems  and  wood,  14  to  9  for  barks,  flowers,  and  herbs,  18  to 
9  for  leaves,  and  9  to  8  for  powdered  roots.  A  part  of  this  moisture 
is  reabsorbed  by  subsequent  ex]x)8ure. 

The  "United  Brethren,"  called  Shakers,  at  their  settlement  in 
New  Lebanon,  New  York,  have  extensive  and  convenient  arrange- 
ments for  drying  these  vegetable  materials.  Series  of  shelves  of 
wire  network  are  disposed  in  layers  at  suitable  distances  from  each 
other,  in  large  and  well  ventilated  apartments;  upon  these  the 
herbs  are  carefully  placed,  and  allowed  to  remain  subject  to  the 
desiccating  action  of  the  air,  circulating  below  as  well  as  above, 
until  completely  dried.  They  are  then  removed  to  capacious  bins, 
of  which  many  are  arranged  along  the  sides  of  the  room,  and  pre- 
served until  nearly  ready  for  pressing — an  operation  which,  in 
common  with  some  other  herbalists,  the  Shakers  practise  upon 
every  article  of  the  Vegetable  Materia  Medica  which  they  put  up 
for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objec- 
tions. It  has  been  said  that,  owing  to  the  moist  condition  to  which 
the  plants  require  to  be  brought  before  pressing,  the  packages  are 
liable  to  become  mouldy  in  the  middle.  I  have  never  met  with  an 
instance  of  this  kind,  however,  and  believe  that  the  excellent  repu- 
tation the  Shaker  herbs  have  attained  is  well  founded.  Another 
objection  to  these  herbs,  of  a  very  different  character,  is,  that  they 
are  not  adapted  to  the  examination  of  the  phvsical  characteristics 
of  the  plants ;  a  pharmaceutical  student,  placea  in  an  establishment 
where  they  are  sold  to  the  exclusion  of  the  dried  plants  in  bulk, 
enjoys  no  opportunity  of  familiarizing  himself  with  the  physical 
and  botanical  characters  of  this  extensive  class  of  medicines;  to  this 
may  be  added  the  diflUculty  in  noticing  any  deficiency  in  quality, 
any  intentional  or  accidental  adulteration,  or  error  in  labelling  the 
articles. 

Within  a  few  years  past  herbs  of  very  superior  quality  have  been 
ottered  to  the  public  packed  and  labelled  very  neatly  by  Alessra. 
B.  0.  &  G.  C.  Wilson,  of  Boston.  These  herbs  have  their  natural 
odor  and  color  preserved  in  a  remarkable  degree,  and  seem  worthy 
the  confidence  generally  given  them. 

Very  large  quantities  of  several  of  the  American  medicinal  plants 
enter  into  our  commerce;  spigelia  and  seriKjntaria  are  collected 
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chiefly  in  the  southern  and  southwestern  States ;  sassafras  and  wild- 
cherry  barks,  the  root  of  asaruni  Canadense,  and  the  leaves  of 
hyoscyamus,  belladonna,  and  conium  (naturalized)  in  the  New 
England  States  and  in  Canada,  while  taraxacum,  eupatorium,  lobelia, 
geranium,  lappa,  inula,  dulcamara  hydrastis,  and  many  others,  are 
gathered  almost  all  over  the  country.  The  sources  or  the  vast  8uj»- 
plies  of  many  of  the  leading  American  plants  which  enter  into 
commerce  are  studiously  concealed  by  the  principal  dealers,  aid 
the  prices  of  the  more  important  are  subject  to  considerable  fluctua- 
tions. 

The  business  of  collecting  and  drying  medicinal  plants  is  pursued 
in  the  vicinity  of  many  of  our  large  cities  by  herbalists,  who  realize 
a  living  from  it.  These  have  it  in  their  power,  by  taking  students 
of  medicine  and  pharmacy  with  them  on  their  excursions  into  the 
woods  and  fields,  to  extend  a  knowledge  of  medical  plants  among 
a  class  to  whom  it  cannot  fail  to  be  in  the  highest  degree  useful 
and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony 
of  a  student's  lite,  or  to  impart  healthfulness  and  variety  to  the 
sedentary  occupations  of  the  apothecary,  than  a  systematic  out-door 
pursuit  of  the  useful  and  ennobling  science  of  botany;  and  the 
pharmacist  or  physician,  by  giving  it  a  practical  application  to  his 
business,  may,  in  many  instances,  combine  pecuniary  with  mental 
and  physical  advantage. 

The  cultivation  of  medicinal  plants  in  the  United  States  is  mainly 
confined  to  the  beautiful  valley  in  Columbia  County,  N.  Y., already 
referred  to ;  this  district  seems  especially  adapted  to  the  pur|K)8e, 
and,  like  the  celebrated  "'Physic  Gardens  of  Mitcham  and  Hitchin 
Hurtz,  in  England,  furnishes  a  great  variety,  and  in  large  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil 
exist  in  St.  Joseph's  County,  in  the  southern  part  of  Michigan,  and 
in  Ohio  and  Western  New  York.  These  are  estimated  to  comprise 
an  area  exceeding  3000  acres,  and  to  yield  in  oil  of  peppermint  over 
$63,000  per  annum. 

For  an  interesting  account  of  the  "  Physic  Gardens  of  Mitcham," 
see  American  Journal  of  Pharmacy^  vol.  xxiii.  p.  25 ;  for  some  de- 
tails in  regard  to  the  N.  Lebanon  Gardens,  see  the  same  journal, 
vol.  xxiii.  p.  386  ;  and  for  an  account,  by  F.  Stearns,  of  the  pepper- 
mint plantations  of  Michigan,  see  Proceedings  of  Am.  Pharm.  Asso- 
ciation^ 1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or 
modifies  their  medicinal  activity,  is  at  present  an  undecided  point ; 
it  is,  however,  universally  admitted,  that  climate  and  soil  exercise 
an  important  influence  on  their  virtues,  and  the  late  edition  of  the 
Austrian  Pharmacopoda  particularly  directs  that  in  the  case  of 
aiK)nite,  the  plant  grown  in  gardens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
dovolopeti  in  the  country  in  which  they  are  indigenous,  than  in  any 
to  which  they  may  be  transplanted  ;  but  that  there  are  many  excep- 
tions to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 
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In  the  present  state  of  our  knowledge  upon  this  subject,  we  can- 
not go  further  than  to  say  that  of  plants  indigenous  to  the  temperate 
jBones,  some  flourish  equally  on  eitner  continent,  while  others,  owing 
to  some  want  of  congeniality  in  climate  and  soil,  will  only  develop 
their  peculiar  properties  fully  in  the  localities  to  which  they  are 
indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous 
to  Europe  are  cultivated  with  apparent  success,  and  some  of  the 
extracts  prepared  from  them  are  among  the  best  manufactured. 

The  classijication  of  the  vegetable  materia  medica  best  adapted  to 
the  purposes  of  the  druggist  is  that  which  groups  the  diflFerent 
parts  of  plants  together,  as  indicated  at  the  commencement  of  this 
chapter.  This  is  the  arran^ment  formerly  adopted  by  me  in  the 
course  of  instruction  in  theTPhiladelphia  College  of  Pharmacy,  and 
nearly  adhered  to  by  my  successor  Prof.  Maisch.  Without  anv 
claim  to  a  scientific  basis,  it  is  convenient,  and  affords  especial  ad- 
vantages to  the  student  who  applies  himself  to  the  study  of  the 
physical  peculiarities  of  the  drugs. 

In  examining  students  with  the  special  object  of  teaching  them 
to  distinguish  different  drugs,  I  am  accustomed  to  take  up  those 
most  resembling  each  other  m  succession,  relying  chiefly  upon  the 
exhibition  of  characteristic  specimens,  and  the  application  of  the 
ready  tests  supplied  by  the  senses.  If  every  physician,  druggist, 
and  pharmacist  were  to  make  full  use  of  this  method,  there  would 
be  very  few  instances  of  mistaking  aconite  root  for  taraxacum,  or 
briony  for  Colombo. 

Species  are  mixtures  of  vegetable  substances,  cut  or  bruised,  and 
designed  for  use  in  the  preparation  of  extemporaneous  infusions ; 
one  of  the  most  elegant  of  these,  which  has  acquired  considerable 
reputation  as  a  sut^titute  for  many  of  the  ordinary  combinations 
containing  senna,  is  the  following: — 

Species  St.  Germain. 

Take  of  Senna,  previously  digested  in  alcohol  and  dried  4  ounces. 

Elder  flowers 2J  ounces. 

Fennel  seeds, 

Aniseed,  of  each 10  drachms. 

Cream  of  tartar 6  dmchms. 

Mix,  and  divide  into  papers  containing  flve  drachms. 
Directions. — Infuse  the  contents  of  one  package  in  half  a  pint  of 
boiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  with  strong  alcohol  deprives  it  of  odorous 
principles  without  materially  impairing  its  cathartic  properties. 

Gerhard's  Tonic  Tea. 

Take  of  Gentian,  half  a  troyounce. 
Hhuharh,  one  drachm. 
Ginger,  two  drachms. 

Bruise  them  thoroughly,  mix  them,  and  add — 
Bicarbonate  of  soda,  one  drachm. 
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Directions. — lufuse  in  a  pint  of  boiling  water,  and  give  a  wine- 
glassful  three  times  a  day. 

Anthelmintic  Species. — Worm  Tea. 

Take  of  Spigelia,  half  a  troyounce. 
Manna,  half  a  troyounce. 
Senna,  two  drachms. 
Fennel,  one  drachm. 

Contuse  the  spiejelia,  and  mix  it  with  the  other  ingredients. 

Directions, — Infuse  in  a  pint  of  boiling  water,  ana  give  a  child 
two  years  old  or  upward,  half  a  teacupful,  warm,  morning,  noon, 
and  night,  before  eating. 


CHAPTER  II. 

ON  THE  POWDERING  OF  DRUGS  AND  ON  POWDERS. 

According  to  the  plan  of  this  work,  the  first  class  of  prepara* 
tions  treated  of  is  that  of  powders. 

The  preparation  of  the  material  for  powdering  consists  of  garb- 
ling or  sorting,  and  drying  it.  The  former  process  pertains  to  the 
druggist,  and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adulWra- 
tions,  and  any  decayed  or  deteriorated  portions  of  the  drug.  In 
nearly  all  drugs,  especially  those  of  vegetable  origin,  there  are  great 
variations  in  quality,  and  even  in  the  same  lot  there  are  frequently 
very  good  and  quite  worthless  specimens.  As  an  illustration  of 
this,  Chinese  rhubarb  may  be  instanced:  the  roots,  when  broken, 
are  found  to  vary  exceedingly  in  quality,  even  in  the  same  case; 
some  are  heavy  and  compact  in  structure,  breaking  with  a  very 
uneven  fracture,  presenting  a  red  and  yellow  marbled  appearance, 
giving  a  gritty  impression  between  the  teeth,  and  the  j)eculiar 
bitter,  astringent  taste  characteristic  of  the  drug,  while  other  roots 
are  comparatively  light,  spongy  in  structure,  and  almost  destitute 
of  the  peculiar  color  and  taste ;  others,  which  have  the  requisite 
specific  gravity  and  the  external  appearance  of  a  good  article,  are 
dark-colored  within  and  quite  inferior;  others  are  so  worm-eaten 
as  to  be  quite  worthless.  The  custom  of  some  druggists,  when 
about  to  8cnd  a  lot  of  rhubarb  to  the  mill,  is,  either  to  send  it  in 
the  mixe<l  condition  in  which  it  is  imported,  or  to  select  from  it 
the  finest  pieces  for  separate  sale,  and  for  a  sample,  and  send  all  the 
inferior  roots,  with  perhaps  only  a  small  portion  of  the  best,  to  be 
]K)wdered. 

A  druggist  who  exhibits  the  best  roots,  selected  in  this  way,  as 
a  sample  of  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and 
untNimonable  fraud  upon  his  customers.  If  he  sends  the  whole 
case,  containing  good,  bad,  and  indifferent,  as  originally  imported, 
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be  may  at  leaat  claim  that,  though  he  has  not  improved  the  quality 
of  the  medicine  in  reducing  it  to  powder,  he  has  not  rendered  it 
worse.  But,  with  a  view  to  furnishing  a  good  and  reliable  medi- 
cinal agent,  without  regard  to  price,  he  should  garble  his  rhubarb, 
by  cracking  each  root,"rejecting  the  decayed  and  otherwise  defec- 
tive pieces,  and  preserving  in  the  form  of  powder  only  that  which 
is  of  value.  This  is  done  by  some,  who  are  more  desirous  of  a 
reputation  for  the  quality  than  for  the  cheapness  of  their  drugs. 

Ifotwithstanding  the  difficulty  of  distinguishing  the  quality  of 
medicines  in  powder  by  their  sensible  properties,  we  have  in  the 
case  of  rhubarb,  general  indications  of  excellence  in  a  bright  yellow 
color,  a  heavy  and  compact  character  in  which  the  particles  are  not 
dustlike  and  mobile  on  the  surface,  and  a  well-marked  and  unmixed 
rhubarb  odor.  By  a  careful  study  of  the  characteristics  of  pow- 
ders, their  colors,  compactness,  or  mobility,  and,  above  all,  their 
resemblance  in  odor  and  taste  to  good  s|)ecimens  of  the  drug,  the 
ph^>'8ician  and  pharmacist  may  reach  considerable  skill  in  judging 
of  their  quality,  and  even  in  detecting  adulterations. 

In  a  subsequent  chapter  I  shall  have  occasion  to  refer  to  the 
variable  quality  of  powdered  gum  Arabic ;  this  is  mainly  owing 
to  the  neglect  of  garbling,  or  to  the  use  of  the  rejected  portion, 
after  garbling,  for  reduction  to  powder.  It  is  desirable  to  have 
the  whole  gum  free  from  dusty  and  e^ritty  particles ;  in  this  condition, 
it  is  more  elegant  and  convenient  for  chewing,  and  for  making  the 
nutritive  mucilaginous  drinks  so  much  used  by  invalids,  and  it 
commands  a  better  price.  It  is,  therefore,  customary  to  sift  gum, 
as  taken  from  the  case,  and  the  inferior  kinds  of  powder  are  made 
from  these  siftings,  which  contain  the  dust,  particles  of  sand,  and 
other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance 
on  the  price  of  the  drug  in  its  crude  state,  the  loss  by  drying, 
waste,  cost  of  powdering  (from  6  to  12  cents  jier  pound),  and  other 
incidental  expenses,  to  say  nothing  of  the  loss  oy  garbling,  fur- 
nishes a  sufficient  answer  to  those  who  complain  of  the  high  price 
of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal 
powders  is  found  in  the  reluctance  manifested  by  the  public,  and 
retail  apothecariesb  and  physicians,  to  pay  a  liberal  price  for  them. 
Powders  are  not  unfrequently  sold  at  a  less  price  than  the  whole 
drug,  especially  when  the  article  is  costly,  and  of  variable  quality 
in  commerce.  This  is  true,  especially  of  rhubarb,  jalap,  gum 
Arabic,  and  the  spices,  which,  as  a  general  thing,  cannot  be  re- 
commended in  powder  with  the  same  confidence  as  in  the  unpow- 
dered  condition,  or  in  the  form  of  Galenical  preparations,  prepared 
from  the  whole  or  contused  drug. 

Ihyingand  Powdering. — Wlien  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying  previously  to  being 
submitted  to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum  resins,  opium, 
aloes,  squill,  jalap,  and  colocynth,  and  all  fresh  roots  and  herbs. 
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require  this  treatment  to  a  certain  extent,  and  the  dru^-mills  are 
supplied  with  apartments,  or  steam-baths,  adapted  to  it.  These 
are  heated  to  a  temperature  of  about  120°  F.,  and  the  drag  is 
allowed  to  remain  in  them  as  long  as  is  deemed  necessary  to  de- 
prive it  entirely  of  water. 

Some  drugs  are  injured  by  this  process;  the' volatile  ingredient, 
so  often  the  active  principle,  suffers  great  loss,  and  the  resaltiiiz 
powder  is  comparatively  inefficient.  Myrrh  and  assafoetida  furnish 
good  illustrations  of  this. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  in- 
gredient, but  containing  a  large  amount  of  water,  as  opium,  are 
enhanced  in  value  by  drying  and  powdering.  Some  specimens  of 
opium  diminish  in  drying  and  powdering  to  the  extent  of  20  i>er 
cent.,  which,  if  the  process  is  properly  conducted,  increases  the 
efficiency  and  value  of  the  drug  m  that  proportion.  Experiments 
under  my  own  supervision  show  about  an  average  loss  of  9  per 
cent.,  in  reducing  tolerably  hard  opium  to  the  pulverulent  con- 
dition. It  is  on  this  account,  and  from  the  fact  that  the  powder, 
when  unadulterated,  is  more  nearly  uniform  in  its  composition 
than  the  drug  in  mass,  that  the  U,  S.  Pharmacopoeia  directs  the 
use  of  powdered  opium  in  making  all  the  Qalenical  preparations 
of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  ia 
drying;  stramonium  leaves,  nine-tenths;  hyoscyamus  and  bella- 
donna leaves,  nearly  as  much.  If  these  plants  lose  nothing  but 
moisture  in  the  process,  and  retain  all  their  active  medicinal  pro- 
perties unimpaired,  it  is  obvious  that  they  are  seven  or  eight  times 
stronger  when  in  powder,  or  in  a  dry  condition,  tlian  when  recent. 
It  is,  moreover,  a  generally  received  opinion  that  vegetables  yield 
their  virtues  by  infusion  more  readily  when  dried  than  when  they 
are  fresh. 

Oily  drugs,  such  as  flaxseed  and  mustard  seed,  offer  the  greatest 
obstacles  to  the  usual  methods  of  grinding,  and  millers  who  are 
skilful  adapt  their  processes  to  prevent  the  direct  pressure  of  the 
grinding  surface,  and  the  consequent  rise  of  temperature,  calculated 
to  "  raise"  the  oil ;  they  adopt  a  cutting  rather  than  a  triturating: 
action,  using  a  pair  of  horizontal  mill-stones,  sharp  and  "  dressed, 
for  the  special  purpose,  and  not  allowed  to  come  in  contact  in  the 
course  of  their  revolutions.  In  this  way  flaxseed  meal  may  be 
produced  which  contains  the  oil  without  appearing  greasy,  and 
from  which  the  hull  and  chaff  have  been  siftea. 

If  the  attempt  is  made  to  reduce  these  oily  seeds  in  a  mortar, 
the  object  will  be  retarded,  if  not  frustrated,  by  the  pressing-out 
of  the  oil  before  the  requisite  disintegration  of  the  structure. 

A  difficulty,  liable  to  occur  in  powdering  drugs  at  the  mills,  is 
duo  to  the  accidental  admixture  of  foreign  substances  with  them, 
Tlie  extensive  grinding  surface  employed  becomes  so  completely 
covered  with  the  fine  powder,  that  it  is  cleaned  with  great  difliculty ; 
HO  that  the  next  substance  introduced  becomes  contaminated  with 
it,  Homotimes  to  its  great  disadvantage.  This  is  observed  in  certain 
articles  of  delicate  flavor,  as  orris  root  and  vanilla. 
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The  plaa  of  duadng  powders,  wbich  iusures  their  extreme  fine- 
oess,  aod  the  eepanitioD  of  aay  earthy  impurity,  has  gained  in 
&vor  of  late  years.  The  apparatus  dow  used  is  constructed  so  that 
the  powdered  drug,  when  it  has  passed  between  the  grinding  sun' 
faces,  is  thrown  hy  a  draught,  created  by  the  revolving  stones,  to 
a  height  of  about  five  feet,  and  is  then  allowed  to  settle  upon  the 
adjacent  parts,  from  which,  after  it  has  collected  in  sufficient  quan- 
tity, it  is  removed. 

It  will  be  appropriate,  in  this  place,  to  give  some  observations 
upon  powdering,  as  practised,  on  a  small  scale,  in  the  shop  and 
laboratory.  This  is  accomplisbed  by  means  of  mortars,  suited  to 
the  different  processes  of  contusion  and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually  made  of  iron,  brass,  or  bell- 
metal,  of  the  shape  shown  in  Fig. 
179.  Contusion  is  employed  for 
powdering  and  bruising  ligneous 
substances  generally,  being  adapted 
to  breaking  apart  their  fibres,  and, 
by  tlie  violent  attrition  of  the 
coarser  particles  with  each  other, 
redncing  the  whole  to  a  more  or  less 
fine  powder. 

Care  must  be  taken  to  avoid  treat- 
ing  any  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  be- 
come rusty ;  or,  if  this  should  oc- 
cur, it  should  be  carefully  washed 
out  with  diluted'  muriatic  acid, and 
scoured  with  clean  sand,  to  fit  it  for 
use.  Any  adhering  material  should 
be  cleaned  away  immediately  after 
the  mortar  i»  out  of  use,  as  it  is  then 
more  easily  removed  than  if  allowed 
to  remain  and  harden.  The  mortar 
is  thus  ahvaya  ready  for  use. 

In  powdering  substances  by  con- 
tuaion  too  large  a  quantity  should 
not  be  introduced  into  the  mortar 
at  one  time ;  if  the  mortar  is  email, 
sufficient  to  cover  the  bottom  for  the 
depth  of  an  inch  or  two ;  the  flat- 
tened extremity  of  the  pestle  is  then 
to  be  brought  into  direct  and  vio- 
lent contact  with  it,  each  successive 
stroke  being  aimed  at  the  same  spot 
in  the  centre  of  the  circle  formed 
by  the  sides  and  bottom  of  the  mor- 
tar. Many  substances  are  too  stimu- 
lating or  otherwise  injurious  to 
35 
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allow  of  their  being  advantageously  powdered  in  a  mortar,  and  tbi 
practice  of  employing  apprentices  in  this  ws;  is  more  bonored  in 
^be  breach  tlian  in  the  performiuice.  In  cases  of  Decessit;  b  cow 
of  leather  secured  around  the  rim  of  tbe  mortar  and  tied  totbt 
pestle  at  such  a  point  as  to  allow  of  its  free  movement  in  tbejm- 
cess  of  contusion  is  a  wise  precaution.  When  part  of  tbe  contenb 
under  treatment  assumes  toe  condition  of  a  fine  powder,  vbich  il 
exhibited  by  the  air  becoming  charged  with  tbe  dust,  it  is  well  to 
sift  it,  and  thus  separate  the  fine  from  tbe  coarser  particles,  thcH 
last  being  returned  to  tbe  mortar,  and  further  contused  until  ■ 
second  sitting  becomes  necessary,  and  so  on  till  it  is  finished.  A 
small  portion  of  tbe  drug  is  usually  left  in  powdering,  whidi  it 
seems  impossible  to  reduce  sufiiciently ;  this  is  part  of  the  ligiteoa 
portion,  which  is  frequently  inert ;  the  drug-'trmder  who  obtain! 
considerable  quantity  of  this  gruff ,  as  it  is  called,  usually  retaina  it 
for  admixture  with  tbe  next  lot  of  the  same  drug  be  is  called  npoo 
to  grind,  in  this  way  reducing  somewhat  the  loss  upon  it:  heil 
usually  allowed  a  small  percentage  for  this  necessary  deficieacy  in 
the  powdered  product. 

Tbe  mortar  and  pestle  adapted  for  trituration  are  ebown  in  Fif 
180.    Such  a  mortar  requires  to  be  more  carefully  bandied  thanont 

Fig.  180. 


for  contusion.  It  is  adapted  to  the  reduction  of  saline  snbstanc* 
and  chemicals  generally  to  powder,  by  the  friction  of  their  particle* 
with  ouch  other,  between  the  hard  and  rough  surfaces  of  tlieinW- 
tar  and  pestle.  The  ware,  being  brittle,  should  not  be  subjected  Jo 
blows  with  the  pestle;  it  should  be  carefully  wijied  out  and  ^^ 
away,  after  using,  so  as  to  be  dry  and  clean  whenever  needed. 
The  mode   of  manipulating  with  tbe  wedgewood   mortar  bm 
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peetle,  after  placing  in  it  tlie  material  to  be  ground  to  powder,  is 
to  Knap  the  pestle  firmly  with  the  right  band,  holding  the  mortar 
with  the  left  if  necessary,  and  gradually  to  traverse  the  mortar 
with  the  pestle  from  tlie  centre  outwards,  reaching  the  circumference ' 
gradaally,  by  a  spiral  motion ;  and  then,  by  reversing  the  direction 
of  this  motion,  to  bring  the  pestle  again  to  the  centre ;  in  this  way 
all  parte  are  brought  fully  and  equally  under  the  action  of  the  pes- 
tle. When  the  contents  of  the  mortar  become  caked,  and  cease  to 
fall  towards  the  centre,  when  agitated^  which  often  happens  as  the 
powder  becomes  very  fine,  a  spatula  should  be  occasionally  run 
around  the  sides  and  bottom,  to  loosen  and  mix  together  the  aifi'er- 
ent  portions. 

A  loose  end  careless  way  of  triturating  substances  is  productive 
of  no  Having  of  labor;  the  conditions  most  favorable  to  pulveriza- 
tion by  trituration  are  a  constant,  uniform,  and  hard  grinding  mo- 
tion communicated  to  the  pestle,  the  layer  of  j)Owder  intervening 
between  it  and  the  mortar  being  thin,  and  the  mortar  so  shaped  as 
to  present  fill  parts  of  it  equally  to  the  action  of  the  pestle. 

Many  aabstances  can  neither  be  reduced  to  powder  by  the  process 
of  contusion  nor  by  that  of  trituration ;  of  these,  nutmeg  may  be 
imtftDced  as  one  which  is  most  conveniently  grated,  or  scraped  ofi' 
with  the  blade  of  a  knife;  vanilla  is  another  instance,  this  may  be 
cnt  into  short  transverse  pieces  with  shears  and  afterwards  tritu- 
rated with  a  third  subBtance ;  if  reduced  with  a  view  to  infusion  or 
displacement  with  alcohol,  sand  may  be  conveniently  employed ;  if 
water  is  to  be  used,  or  if  it  is  to  be  dispensed  in  a  dry  condition, 
hard  lumps  of  sugar  may  be  advantageously  substituted.  Man^ 
oily  substances,  such  as  nutmeg  and  cardamoms  and  other  aromatic 

Fig.  181. 


seeds,  can  be  made  into  convenient  powders  with  dry  and  ligneous 
substances,  although  themselves  iinsuited  to  this  form  of  prepara- 
tion. Orange-peel,  slippery  elm,  mezereon  bark,  liquorice  root,  are 
best  comminuted  by  cutting  them  with  a  pair  of  shears,  or  a  knife 
fastened  on  a  lever,  such  as  tobacconists  use  for  cutting  tobacco 
into  plugs,  and  then  drying  them  and  introducing  them  into  a  suit- 
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able  mill.    The  mode  of  cutting  a  piece  of  liquorice  root  into  con- 
venient pieces  for  chewing,  is  shown  in  the  drawing. 

Quassia,  guaiacuin,  logwood,  and  red  sauuders  are  chipped  by 
machinery,  the  two  latter  for  use  in  the  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  por- 
tion of  some  liquid  in  which  it  is  soluble,  as,  for  instance,  alconol, 
and  triturating  to  dryness;  the  proportion  of  alcohol  proper  to  be 
added  to  camphor  for  this  purpose  is  about  one  minim  to  three 
grains.  As  camphor  thus  prepared  will  not  retain  its  impalpable 
condition  alone,  it  is  desirable  to  incorporate  with  it  immediately 
any  dry  powder  with  which  it  is  designed  to  be  mixed,  as,  for  in- 
stance, precipitated  carbonate  of  lime,  where  it  is  to  be  used  as  a 
dentifrice. 

The  following  process,  by  my  friend  H.  F.  Fish,  of  Waterburj-, 
Ct.,  is  adapted  to  furnish  a  permanent  powder  of  camphor:  To  16 
ounces  of  cam{)hor  add  two  pints  of  alcohol  (sp.  gr.  .818).  In  a 
porcelain  mortar  triturate  one  drachm  of  magnesia  with  as  much 
water  as  will  enable  the  mixture  to  blend  freely  with  8  pint8  of 
water,  with  which  it  is  then  to  be  thoroughly  mixed  in  a  suitable 
wide-mouthed  bottle.  The  alcoholic  solution  of  camphor  is  now  to 
be  poured  into  this  in  a  thin,  slow  stream,  constantly  stirring  the 
fast-thickening  mixture.  A  dense,  white,  curdy  "separate"  ensues, 
which  gradually  condenses,  and  rises  to  the  top  of  the  liquid. 
When  collected  on  a  filter,  and  cut  with  a  spatula,  this  parts  readily 
with  its  moisture,  and  should  not  be  pressed  or  too  thoroughly 
dried  before  being  transferred  to  bottles  excluded  from  the  light. 
The  proportion  of  magnesia  is  only  one  grain  in  128,  and  consti- 
tutes no  objection  to  its  use  for  most  purposes. 

This  method  is  objected  to,  as  it  leaves  the  powder  in  a  moist 
condition  undesirable  for  an  errhine  or  tooth  powder.  A  process 
which  is  free  from  this  objection  is  that  of  Mr.  J.  C.  Loud,  in 
which  the  camphor  is  placed  in  a  small  copper  retort  four  inches  in 
diameter  and  ten  inches  in  height,  with  a  curved  neck  two  inches 
in  diameter  and  fourteen  inches  long.  The  chamber  into  which 
the  camphor  is  sublimed  is  a  cube  of  8  feet,  made  by  pasting  pro- 
perly sized  paper  over  a  light  frame.  After  the  retort  neck  is  well 
luted  to  the  chamber,  heat  is  applied  to  the  retort,  by  lamp  or  pre- 
ferably by  sand-bath.  Thirty  minutes  suffice  to  sublime  one 
pound;  if  packed  in  full  bottles,  well  excluded  from  air  and  heat,  it 
will  retain  its  pulverulent  condition  a  long  time. 

Some  gum  resins,  such  as  assafoetida,  are  too  tough  to  be  reduced 
to  powder  unless  previously  heated,  which,  as  before  stated,  drives 
ott'  a  portion  of  their  active  principles,  while  those  which  appear 
pulverizable  cake  together  at  the  temperature  produced  by  the 
friction  of  the  grindmg  surfaces.  These  should  be  powdered  in 
very  cold  weather,  when  they  will  suflfer  no  loss  of  their  volatile 
principles,  and  if  carefully  sifted,  will  retain  the  pulverulent  condi- 
tion. During  the  warm  season  the  powder  is  liable  to  cake  some- 
what, but  yields  to  the  pressure  of  the  pestle. 

The  powdcra  of  these  gum-resins,  as  met  with  in  commerce,  are 
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i  above,  even  j-owdered  as- 

iiid  with  the  exceptiou  of 

I  the  greater  extent  of 


often  nearly  worthless,  but  prepared  i 

aafoitida  annwers  an  eXL'eilent  purjxtee,  a 

its  increased  tendency  to  deteri<iintc  I'rc 

surface  expoaed   to  the  action  of  the  atmoBpbere,  might  claim  u 

place  among  the  approved  iircimmtiona.     All  these  powders  should 

be  kept  in  well-stopi>ed  glass  IJottles. 


Fiy.  182. 


Y'lg.  182  represents  a  convenient  mill  for  the  neo  of  druggints 
and  pharmacists,  manufactured  by  Hance  Brother  &  White,  of 
Philadelphia. 

It  is  an  improvement  on  Swift's  drug  mill,  figured  in  the  pre- 
vious editions  of  this  work.  The  advanragefi  nre  that  the  grinding 
Biirfacea  are  horizontal  and  thus  retain  the  substance  for  a  longer 
time  nnder  the  action  of  the  plates,  the  speed  l»Giiig  multiplied  liy 
a  bevelled  gear  wheel  working  into  one  of  smaller  diameter,  and 
the  superior  strength  of  those  parts  liable  to  the  greatest  atraiii. 
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For  further  remarks  relative  to  this  mill,  the  reader  is  referred  to  a 
paper  by  Thomas  J.  Co  veil  in  the  20th  vol.  Am.  Pharm.  Association 
l^oceedings^  page  180. 

Numerous  spice  and  colFee  mills,  sold  by  dealers  in  household 
and  agricultural  implements,  will  be  found  to  serve  useful  purposes 
in  the  pharmaceutical  store,  and  will  often  prevent  a  resort  to  con- 
tusion in  the  iron  mortar,  a  noisy  and  laborious  method  of  commi- 
nuting drugs,  now  much  less  used  than  formerly.  Before  intro- 
ducing touorh  and  pliable  substances,  such  as  squill  and  gentian, 
into  the  mifi,  they  should  be  well  dried ;  the  larger  roots  and  barks 
require  to  be  first  broken  with  a  hatchet,  or  suitable  knife,  before 
grinding,  and  some  will  need  to  be  first  passed  through  the  mill 
set  for  the  coarse  powder,  and  then,  the  mill  being  regulated,  they 
can  be  reduced  to  the  required  condition  by  repeatedly  passing 
them  through  it.  The  season  of  the  year  for  powdering  is  not  a 
matter  of  indifterence,  and  it  is  believed  that  few  drugs  would 
prove  intractable  in  the  frosty  weather  of  winter.  So  constant  is 
the  demand  for  powders  of  the  various  degrees  of  fineness  adapted 
to  treating  the  several  preparations,  that  it  would  prove  a  useful 
precaution  for  the  pharmacist  to  appropriate  a  few  da^s,  during 
the  winter,  to  preparing  them  for  the  year,  each  being  passed 
through  the  appropriate  sieve,  and  put  away  in  a  tin  box,  properly 
labelled,  till  required  for  use. 

Siting. — The  fineness  of  powders  is  usually  regulated  by  the  use 
of  sieves  which  will  separate  particles  of  different  degrees  of  divi- 
sion; the  finest  bolting  cloth  will  only  pass  those  which  are  almost 
impalpable,  while  coarser  sieves  are  adapted  to  the  preparation  of 
powders  suited  to  percolation.  In  all  cases  when  the  powder  is  to 
oe  used  in  divided  portions,  care  should  be  taken  to  mix  the  dif- 
ferent siftings  thoroughly  together,  as  the  more  ligneous  and  least 
active  portions  usually  resist  the  operation  of  the  pestle  longest  and 
are  in  the  last  siftings. 

The  usual  kind  of  sieve  is  made  in  the  form  of  a  drum,  and  is 
designated  according  to  the  number  of  wires  or  meshes  to  the  linear 
inch  ;  Nos.  20  and  40,  which  are  adapted  to  coarse  powders  to  be 
used  for  percolation  in  the  preparation  of  certain  tinctures  and 
fluid  extracts,  have  20  and  40  meshes  respectively  to  the  linear  inch, 
while  No.  60  or  80  gauze,  or  bolting  cloth,  which  separates  all  but 
the  very  finest  particles,  are  used  in  preparing  powders  adapted  to 
internal  use.  In  the  United  States  Pharmacopoeia^  the  tenns  very 
fine,  fine,  moderately  fine,  moderately  coarse,  and  coarse  are  used; 
the  powder  passed  through  a  sieve  of  eighty  or  more  meshes  to  the 
linear  inch  being  designated  as  very  fine;  through  one  of  sixty 
meshes, ^we;  through  one  of  fifty  meshes,  moderately Jine;  through 
one  of  forty  meshes,  moderately  coarse;  and  through  one  of  twenty 
meshes,  coarse. 

An  inclosed  cylinder  or  many-sided  figure  is  the  best  form  for  a 
sieve;  by  rotatine  it  on  its  axis  its  contents  are  thrown  constantly 
upon  a  nnesh  portion  of  the  gauze,  and  thus  subjected  to  the  most 

m  for  the  separation  of  their  fine  particles. 
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Fig.  183  represents  a  aifting  macliine,  patented  by  Samuel  Har- 
ris, ol"  SpringtieW,  Miihb.,  wbicli  ia  well  adapted  to  I'acilitate  the 
process.  It  consists  of"  a 
woodeu  l>ox,  with  a  flange, 
upoQ  which  an  oblong  sieve 
b  made  to  move  by  a  wheel 
and  crank,  the  construction 
of  which  is  shown  in  the 
dmwing;  by  closing  the  lid 
the  dust  ia  prevented  from 
rising  in  the  air,  and  one 
of  the  moat  common  cansea 
of  waste  and  annoyance  is 
thus  obvuiled.  The  jiowder 
as  it  falls  from  the  sieve  is 
received  into  a  close-fitting 
drawer  beneath.  The  sieve 
is  movable,  so  as  to  ba  eai{>- 

tied  without  inconvenience,  and  by  liavingsievea  of  difl'orent  d 
of  liuenesa,  it  will  be  obvious  that  the  apparatus  may  be  adapted  to 
all  the  purposes  of  the  piiarmacist.  The  sizes  of  this  apparatus  are 
ao  varied  as  to  suit  numerous  purposes,  not  only  in  pharmacy,  but 
in  the  arts  and  in  agriculture. 

The  opei-ation  of  sifting  may  also  be  varied  according  to  the  de- 
gree of  fineness  required  lu  the  powder.  To  pass  the  finest  particles 
only  the  sieve  should  be  gently  agitated,  the  powder  being  laid 
lightly  upon  it,  and  the  oiieration  T>eing  suspended  as  soon  aa  it 
has  ceased  to  pass  through  readily ;  the  plan  of  rubbing  the  powder 
over  the  sieve  with  the  nand,  thus  using  more  or  less  pressure  to 
force  it  through  the  meshes,  may  l>e  pursued  when  the  fineness  of 
the  powder  is  not  so  much  desired  as  the  rapidity  of  the  process; 
but  this  practice  ought  not  to  he  pursued  with  bolting-cloth  sieves, 
as  it  tends  to  injure  them  very  much. 

The  difficulty  constantly  met  with  by  pharmacists,  of  fine  pow- 
ders becoming  caked  into  soft  mnflses,  is  conveniently  remedied  by 
the  use  of  the  little  instrument  called  Blood's  patent  flour  sifter, 
which  ia  constructed  with  a  curved  wire-gauze  bottom,  over  which 
a  rounded  wooden  bar  moves  by  means  of  a  lever,  which  also 
serves  as  a  handle  to  the  apparatus.  It  is  constructed  for  house- 
hold purposes,  but  could  hardly  he  better  adapted  for  reaifting  fine 
powders,  or  for  mixing  powders,  as  fretiuently  required  by  pharma- 
cists; it  is  procurable,  at  small  expense,  at  the  stores  for  the  sale 
of  household  articles. 

Powders. 

Powders,  as  a  class  nf  remedies,  possess  the  advantage,  when 

Rkilfnlly  prepared,  of  uniting  all  the  proximate  principles  of  the 

plant,  in  their  natural  condition,  and  may  be  admiiiistered  without 

the  intervention  of  any  meustruum.     They  may  be  used  in  bulk, 
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taken  into  the  mouth  with  water  or  some  viscid  liquid ;  or  may  be 
made  into  pills ;  or  suspended  in  liquids  in  the  form  of  mixtures. 
{See  Part  VI.,  Extemporaneous  Pharmacy.) 

The  disadvantages  attendant  upon  their  use  are  these:  they  are 
frequently  too  bulky  for  convenience,  tlie  dose  being  so  large  as  to 
be  repulsive  to  the  patient,  vegetable  powders  generally  containing 
a  considerable  proportion  of  inert  ligneous  matter;  many  of  them 
are  liable  to  undergo  an  unfavorable  change  by  exposure  to  the 
influence  of  the  atmosphere,  especially  when  it  is  charged  with 
moisture,  and  they  are  liable  to  be  injured  by  light.  Vegetable 
powders  are  also  subject  to  adulteration,  the  detection  of  which  is 
difficult. 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark, 
where  we  may  isolate  the  active  principle,  and  ascertain  the  pro- 
portion contained  in  a  given  sample,  it  is  difficult  to  judge  with 
certainty  of  the  quality  of  a  powdered  drug ;  the  best  safeguard 
of  the  physician  against  fraud  or  the  effects  of  carelessness,  where 
the  vegetable  powders  are  concerned,  is  to  buy  them  of  careful 
and  conscientious  druggists,  who  either  powder  them  or  exercise  a 
strict  supervision  over  the  process  as  conducted  by  the  drug-grinder. 

The  fineness  of  powders  affects  their  color,  as  is  manifest  in 
the  case  of  white  saline  substances,  which  become  whiter  by  long 
trituration. 

There  is  no  separate  class  of  simple  powders  in  the  PharTnacopma ; 
they  are  understood  to  be  included  in  the  Materia  Medica  list. 
The  compound  powders  which  are  officinal  are  included  in  this 
work  under  the  s^neral  head  of  extemporaneous  powders  and  pills, 
and  designated  by  U.  S.  P.  A  table  of  them  will,  however,  be 
useful  to  the  student  in  this  connection. 

Pulveres,  U.  S.  P. 
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The  necessary  practical  hints  in  regard  to  the  mode  of  preparing 
and  dispensing  th^e,  are  given  under  the  appropriate  head  in  the 
diapter  on  Dispensing. 

^^Lactinaied^^  Powders. 

In  order  to  render  soft  or  semifluid  preparations,  especially  oleo- 
vesins,  suitable  for  use  in  the  form  of  powder,  they  are  variously 
combined  with  dry  and  bulky  substances,  such  as  magnesia,  sugar, 
and,  preferably,  lactin  (sugar  of  milk).  The  hardness  of  lactin,  and 
its  comparative  insoluoility  and  inertness,  adapt  it  to  the  very 
thorousii  division  and  dilution  of  substances  triturated  with  it. 
Some  pharmacists  of  the  "Eclectic"  school  have  adopted  the  form 
ttf  powders  for  their  so-called  "concentrated  remedies,"  which  are 
prepared  bv  an  alcoholic  menstruum  from  the  drug,  evaporated  to 
m  oleo-resinous  consistence,  and  then  incorporated  with  a  dry  and 
>alky  powder,  perhaps,  in  most  instances,  lactin.  The  advantages 
slairaed  for  this  method  are  that,  while  it  converts  inconvenient 
luid  or  semifluid  preparations  into  the  eligible  form  of  powders,  it 
[las  little  or  no  effect  upon  their  composition  or  properties,  except 
to  increase  their  activity,  by  dividing  and  diffusing  them  in  the 
stomach,  at  the  same  time  diminishing  their  direct  local  effect 
apon  that  organ.  These  lactinated  powders  are,  moreover,  freely 
miscible  with  water,  and  much  more  easily  dispensed  than  the 
isolated  remedies  from  which  prepared.  They  should  be  kept  in 
dry  and  well-secured  vials,  and  this  form  of  preparation  should  be 
limited  to  articles  not  deliquescent  in  their  nature,  and  such  as  are 
aoluble  in  an  alcoholic  or  ethereal  menstruum,  so  that  they  may  be 
readily  incorporated  with  the  lactin,  without  dissolving  it,  and  that 
the  menstruum  may  rapidly  evaporate  without  too  much  heat. 

These  lactinated  preparations  are  made  by  incorporating  with 
the  concentrated  remedy,  one,  two,  five,  or  ten  parts  of  the  dry 
powder,  and  the  degree  of  this  dilution  should  be  invariably  stated 
m  the  label,  together  with  the  dose.  With  this  precaution,  they 
may  serve  a  useful  purpose  in  practice. 


CHAPTER  III. 

ON  SOLUTION  AND  FILTRATION. 

There  are  two  objects  in  view  in  this  process,  and  the  principal 
feature  in  the  classification  of  solutions  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body, 
rendering  its  particles  invisible  and  more  susceptible  to  chemical 
action,  and  more  readily  assimilated  when  taken  into  the  stomach. 
The  liquid  used  for  this  purpose  is  called  a  solvent,  and  water,  the 
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great  neutral  solvent,  is  most  used  in  preparing  them,  though  alco- 
nol,  ether,  chloroform,  and  fixed  oils  are  also  more  or  less  employed 
as  pharmaceutical  solvents. 

Such  solutions  are  designated  simple  solutions  when  the  dissolved 
body  may  be  recovered  without  having  undergone  any  chemical 
change,  on  the  evaporation  of  the  solvent,  or  its  removal  in  some 
other  way.  When  the  solution  of  a  body  is  attended  with  some 
chemical  alteration,  either  composition  or  decomposition,  the  term 
complex  or  chemical  solution  may  be  applied  to  it. 

It  is  but  rarely  the  case  that  the  simple  solvents  above  named 
produce  decomposition  in  dissolving  a  body;  the  solvents  for  eiieet- 
ing  chemical  solution  are  mostly  acid  or  alkaline  liquids. 

A  large  number  of  the  solutions  used  in  medicine  are  eflected  by 
inducing  chemical  changes  among  the  ingredients  introduce<l  into 
them,  sometimes  yielding  soluble  compounds  where  one  or  more 
of  the  original  inp;redients  were  insoluble.  Such  processes  are  fre- 
quently accompanied  by  the  generation  of  heat,  and  the  change  of 
color  and  odor,  the  latter  by  the  neutralization  of  volatile  acids  or 
bases.  Effervescence  is  always  produced  when,  by  the  action  of  an 
acid  or  an  acid  salt,  carbonic  or  another  of  the  few  gaseous  and 
sparingly  soluble  acids  is  set  free ;  in  this  case  there  is  usually  no 
change  of  temperature  observed,  as  the  heat  produced  by  the  chemi- 
cal reaction  is  rendered  latent  by  the  gas.  In  the  preparation  of 
solution  of  citrate  of  magnesium  from  citric  acid  and  calcined  mag- 
nesia, the  mixture  becomes  hot,  while,  if  the  carbonate  of  magnesium 
is  used,  the  solution  remains  cold,  and  the  same  phenomena  are 
observed  on  the  neutralization  of  other  acids  by  bases  and  their 
corresponding  carbonates. 

When  we  speak  in  general  terms  of  the  solubility  of  any  solid 
substance,  we  have  reference  to  its  relation  to  water,  the  term  be- 
ing an  approximate  one.  Very  few  substances  exist  in  nature 
wholly  insoluble;  and  as  there  is  no  line  between  the  least  soluble, 
and  those  which  are  freely  dissolved  under  ordinary  circumstances, 
the  term  is  not  adapted  to  use  where  accuracy  or  precision  of  lan- 
guage is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treat- 
ment into  contact  with  the  solvent  under  favorable  circumstances; 
these  relate,  1st,  to  temperature;  2d,  to  the  state  of  aggregation  of 
the  solid ;  3d,  to  its  position  in  relation  to  the  solvent. 

Hot  liquids  dissolve  substances  with  greater  facility  than  do 
cold;  with  exceptions,  among  which  are  lime,  its  citrate  and 
acetate,  and  chloride  of  sodium.  Though  heat  favors  solution, 
there  are  no  substances  wholly  insoluble  in  the  cold,  which  dis- 
solve by  the  aid  of  increased  temperature.  In  addition  to  the 
greater  solvent  power  of  hot  liquids,  the  currents  produced  by  the 
process  of  heating  them  favor  the  more  rapid  solution  of  the  con- 
tained solids,  as  shaking  up  the  vessel  favors  the  same  result. 

To  facilitate  solution  in  a  small  way,  mortars  are  much  em- 
ployed; they  serve  the  double  purpose  of  reducing  the  solid  to 
ix)wder,  and  of  facilitating  its  intimate  mixture  throughout  the 
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lic^uid.     Mortars  of  porcelain  ware  (Fig.  184)  are  most  suitable  for 
this  purpose;  they  are  used  as  follows:   The  substauee  to  be  dis- 
solved is  first  placed  in  the  mortar  and 
rubbed  into  a  powder,  by  which  the  Fig.  184. 

extent  of  surface  to  be  brought  in  con- 
tact with  the  liquid  is  greatly  increased. 
The  process  of  solution  proceeds  more 
slowly  as  the  liquid  becomes  more 
nearly  saturated,  hence  a  small  portion 
of  the  solvent  is  first  added  and  tritu- 
rated with  the  powder ;  as  soon  as  this 
portion  seems  to  be  nearly  saturated, 
It  is  poured  into  another  vessel,  and 
an  additional  portion  of  the  solvent  Poroeiain  mortar. 

added,  triturated,  and  poured  oft*  in 

the  same  way ;  a  fresh  portion  again  being  added,  the  process  is  re- 
peated, and  so  continued  till  the  powder  has  disappeared.  The 
liquids  thus  obtained,  being  mixed,  furnish  a  stronger  solution 
than  could  be  prepared  in  the  same  length  of  time  under  the  ordi- 
nary circumstances  of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate 
chemical  substance,  like  nitrate  of  silver,  a  good  way  is  to  drop  the 
crystals  or  powder  into  the  liquid  previously  placed  in  a  clean  vial 
of  suitable  size,  to  which  a  cork  has  been  fitted,  and  to  shake  it  up 
until  dissolved.  This  should  only  be  done  in  the  case  of  very 
floluble  substances,  and  the  shaking  should  be  continued  as  long  as 
any  portion  remains  undissolved. 

A  good  arrangement  for  eftccting  solution  by  what  is  called  cir- 
culatory displacement,  is  to  place  the  solid  on  a  perforated  diaphragm 
resting  beneath  the  surface  of  the  liquid,  or  to  inclose  it  in  a  bae 
of  some  porous  material,  and  suspend  it  by  a  thread  in  the  vessel 
near  its  top.  By  this  contrivance,  that  portion  of  the  liquid  having 
the  greatest  solvent  power,  because  the  least  saturated,  is  always  in 
contact  with  the  solid ;  the  solution,  as  it  becomes  saturated,  be- 
comes denser  and  sinks  to  the  bottom,  displacing  the  portion  less 
charged  with  the  solid  ingredient,  which,  in  consequence  of  its  less 
specific  gravity,  tends  to  the  top,  thus  keeping  up  a  continual  cir- 
culation in  the  fluid  favorable  to  the  object  in  view.  In  large 
operations  in  the  arts  where  it  is  impossible  to  shake  or  to  stir  the 
liquid  conveniently,  an  arrangement  based  upon  this  principle  is 
adopted,  and  in  smaller  pharmaceutical  operations  Squire's  infusion 
mug,  figured  in  a  subsequent  chapter,  will  be  found  to  answer  a  good 
purpose. 

The  term  saturated^  besides  its  physical  and  pharmaceutical  appli- 
cation as  above,  is  employed  to  signify  that  an  acid  is  neutralized 
by  an  alkali,  or  vice  versa;  or,  in  other  words,  that  an  equivalent 
proportion  of  one  substance  has  combined  with  an  equivalent  pro- 
portion of  another,  for  which  it  has  an  affinity;  they  are  then  said 
to  have  saturated  each  other.  The  term,  when  used  for  this  pur- 
pose, may  be  said  to  be  a  strictly  chemical  one,  but  when  employed 
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as  above,  to  designate  the  point  at  which  a  liquid  ceases  to  dissolve 
a  solid  body,  it  is  used  in  a  pharmaceutical  sense.  It  is  worthy  of 
remark  that  the  saturated  solution  of  one  salt  is  frequently  a  sol- 
vent for  other  salts,  a  quality  of  great  value  in  the  preparation  and 
purification  of  salts  in  the  arts. 

Rapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  and  thus  retards  the 
process  to  a  certain  extent;  this  is  due  to  the  increase  of  capacity 
of  bodies  for  caloric,  while  passing  from  the  solid  into  the  liquid 
state;  or,  in  other  words,  to  the  absorption  of  heat.  This  neat 
becomes  insensible,  and  is  called  latent  heat,  but  it  is  set  free  again 
on  the  body  resuming  the  solid  form. 

In  arrangements  for  solutions  on  a  large  scale,  it  becomes  im- 
portant to  counteract  this  effect  by  contrivances  for  keeping  up  the 
temperature  of  the  liquid;  this  is  conveniently  accomplished  by 
jets  of  steam  or  coils  of  steam  pipe. 

Solutions  are  not  confined  to  solids  in  liquids.  One  liquid  may 
dissolve  in  another,  as,  for  instance,  ether  in  water,  and  essential 
oils  in  alcohol.  When  no  chemical  combination  takes  place,  volume 
and  temperature  remain  unaltered,  while  chemical  combination  of 
the  two  liquids  is  generally  accompanied  by  a  rise  of  temperature, 
and  a  condensation  of  their  volume ;  the  mixing  of  water  with 
strong  alcohol  and  concentrated  acids  furnish  such  examples. 

Gases  are  also  capable  of  being  dissolved  by  liquids,  and  if  they 
are  soluble  therein  to  any  extent,  the  process  is  accompanied  by  a 
rise  of  temperature,  because  the  latent  heat  of  the  gas  becomes 
sensible  again,  on  assuming  a  denser  state  of  aggregation,  hence  the 
application  of  cold  or  freezing  mixtures  favors  the  solubility  of  the 
gases,  by  counteracting  this  sensible  heat.  An  increase  of  pressure, 
by  condensing  the  volume  of  a  gas,  is  also  favorable  to  its  solution 
in  liquids. 

Chloride  of  ammonium,  and  carbonate  and  nitrate  of  potassium, 
and  other  saline  substances  are  conveniently  reduced  bjr  the  process 
of  granulation^  wh\ch  consists  in  dissolving  the  salt  m  water  and 
evaporating  to  dryness,  constantly  stirring.  The  process  is  only 
applicable  to  a  few  articles  which  are  freely  soluble  and  not  readily 
decomposed  or  volatilized  by  heat.  The  granulated  powders  thus 
produced  are  generally  quite  different  from  powders  made  by  me- 
chanical means ;  they  may  be  gritty  from  being  composed  of  small 
crystals,  or,  in  the  case  of  deliquescent  salts,  they  may  have  a 
globular  form  from  the  heat  being  continued  till  most  if  not  all 
the  water  of  crystallization  has  been  expelled. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation ;  as, 
for  example,  i)recipitatea  sulphur,  prepared  by  dropping  muriatic 
acid  into  a  solution  of  bisulphide  of  calcium  and  hyposulphite  of 
calcium;  the  calcium  and  chlorine  present,  uniting  with  the  acid, 
form  chloride  of  calcium  and  water,  the  former  l)eing  extremely 
soluble.  The  sulphur,  which  is  insoluble,  is  thus  precipitated  as  a 
fine  powder. 

On  the  same  principle,  the  precipitated  carbonate  of  calcium  is 
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prepared  by  adding  a  Bolution  of  carbonate  of  sodium  to  a  solution 
of  chloride  of  calcium.  As  a  result  of  the  reaction  the  insoluble 
carbonate  of  calcium  is  produced,  and  is  thrown  down  in  the  form 
of  a  powder. 

It  is  worthy  of  remark,  in  regard  to  these  powders  generally, 
that  they  are  comjK)sed  of  very  small  crystals.  Their  fineness  is 
dependent  upon  the  temperature  and  degree  of  concentration  of 
the  liquids  when  mixed.  When  the  solutions  are  hot  and  concen- 
trated, the  reaction  takes  place  suddenly,  and  the  powder  is  very 
fine ;  when  thev  are  cold  and  more  dilute,  the  precipitate  is  de- 
posited gradually,  and  more  perfectly  assumes  the  crystalline  form ; 
or  if  the  precipitate  is  not  entirely  insoluble,  it  is  deposited  in 
crystals  from  the  hot  solution  on  cooling. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  pre- 
paring the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a 
strong  solution,  and  then  pouring  it  into  alcohol.  The  strong 
afiinity  of  water  for  alcohol  causes  them  to  unite,  and  the  tartar 
emetic,  being  less  soluble  in  the  alcoholic  liquid,  is  thrown  down 
in  an  impalpable  powder. 

In  a  simifer  manner  a  pure  powder  of  protosulphate  of  iron  mav 
be  obtained,  if  its  filtered  solution,  acidulated  with  sulphuric  acid, 
is  added  to  strong  alcohol ;  the  sulphate  of  the  peroxide  of  iron 
remains  in  solution,  while  the  protosulphate  is  precipitated  in  the 
form  of  a  crystalline,  light-greenish  powder,  which  should  be 
rapidly  dried  in  a  current  of  air,  and  is  then  less  prone  to  oxidation 
than  the  ordinary  crystallized  salt. 

Another  process  for  obtaining  some  powders  is  that  known  as 
elatriation.  Although  the  vehicle  used  is  not  a  solvent,  and 
therefore  it  is  not  to  be  properly  treated  of  under  this  head,  still, 
as  the  process  closely  affiliates  the  manipulation  of  obtaining 

¥")wders  by  solution,  it  will  be  most  conveniently  hero  described. 
he  article  to  be  powdered  is  ground  in  a  mortar  with  a  large 
quantity  of  liquid,  and  this  is  poured  oft'  into  a  precipitating  jar; 
after  the  subsidence  of  the  finest  jmrticles,  the  clear  liquid  is  again 
returned  to  the  coarser  portion,  which  is  ground  anew  with  the 
liquid.  The  decantation  and  collection  of  the  powder  are  continued 
till  the  process  is  completed. 

As  stated  in  the  beginning  of  this  chapter,  the  principal  eftect 
of  solution  is  shown  in  overcoming  the  cohesion  of  solids,  and  this 
is  resorted  to  in  obtaining  granulated  powders  from  various  saline 
substances. 

Classification  of  Solutions. 

Until  the  revision  of  the  national  standard  in  1860,  the  aqueous 
and  a  few  of  the  alcoholic  solutions  (tinctures)  were  introduced 
throughout  the  work  under  the  heads  of  the  several  chemical  sub- 
stances which  they  contain,  an  arrangement  adhered  to  in  this 
treatise  as  most  consistent  with  its  plan. 

The  strict  alphabetical  arrangement  of  the  Pharmacopceia^  and 
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10  intentional  avoidance  of  a  scientific  classification,  have  induced 
change  in  that  work  by  which  all  aqueous  officinal  solutions  are 
iven  under  one  head,  named  Liquores.  These  are  classified  under 
jveral  subordinate  heads  in  the  syllabus  which  follows. 
The  waters^  including  solutions  of  essential  oils  and  of  gases  in 
ater,  constitute  a  separate  class  in  the  Pharmacopceia;  those  con 
lining  solid  and  liquid  essential  oils  are  treated  of  under  that  bead 
i  this  work,  but,  for  obvious  reasons,  the  others  are  introduced 
fider  their  several  chemical  bases. 

Of  the  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmaeopaia 
akes  the  several  classes  tinctures,  wines,  spirits,  and  liniments, 
id  others,  as  Fluid  Extracts,  concentrated  by  evaporation,  with 
hich  convenient  arrangement  this  treatise  mainly  coincides; 
lere  is,  however,  no  more  familiar  and  convenient  distinction  be- 
7een  preparations,  whether  in  solid  or  liquid  form,  than  that 
hich  divides  those  derived  from  plants  and  parts  of  plants,  from 
bstances  of  mineral  origin  ;  this  distinction,  which  is  not  so  com- 
etely  maintained  in  the  Pharmacopceia^  owing  to  its  arrangement 
above  described,  is  carried  out  in  the  plan  of  this  work. 
For  full  directions  for  the  preparation  and  properties  of  the  solu- 
5ns  in  water,  see  the  several  chemical  heads  under  which  they 
cur  in  Part  III.,  and  the  extemporaneous  prescriptions  in  Part  VL 

General  View  op  the  Officinal  Solutions. 
Class  Ist. — In  Water.    {Liquores  and  Aquae.)  U.  8.  P. 

IsT  Group. — Made  by  simple  solution, 
a,  of  Fixed  Bntes. 


Oontents,  etc. 

Dose. 

Properties,  ete. 

[uor  Potassii  (2d  Process) 
•«     Calcis     .... 

gj  KHO  toOj 
Ca2H0+  aq.,  satarated 

Tax 

Antacid,  Antili. 
tbio. 

Antacid,  Astrin- 
gent. 

b,  ofSaUi. 

Contentti  etc. 

Dote. 

Properties,  ete. 

}aor  Barii  Cbloridi   .     . 
**      Morpbin  Sulphatis 
**      Potassii  Permaogan. 
**      Sodii  Arseoiatls 

5J  BaCI+  f  Jiij  aq 
gr.  j  to  f  gj  aq 
K,MD,Oa  gr.  64  to  aq  Oj 
Na^AsjO^  gr.  it  to  f  Jj 

HIT 

niiij  to  X 

AlteratiTe. 
Narcotic. 
Disinfeetaot 
AlteratiTe. 

2dGi 
a,  of  Faed  Bases. 

loup. — Made  by  cbemioal  proc 

168868. 

Contents,  etc. 
6.8  per  cent.  KHO 

6  7        "         NnHO 

Dote. 

Properties,  ef 

[VLor  PotasssB  .... 
"      Sod© 

nix 

Antacid,      J 
Utbic. 
do 

r 
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b. 

of  Salt; 

Contente,  etc 

Dose. 

Properties,  etc. 

Liquor  Ammonii  Acetatia 

Dil.  Ac  -f-  Ammon.  Carb. 

fj^s 

i( 

Arsenici  Chloridi  . 

Aa,0,  gr.  iT  to  f  Jj 

TH^iij  to  X 

Alterative. 

<« 

"       et  Hydrarg. 

(1 

«       lodidi      . 

A8l,-(-  Hgl,  in  aq 

ntv 

do 

II 

Caleii  Cbloridi .    . 

§j  to  f  giaa  aq 

n\,xx 

do 

II 

Ferri  Cbloridi  .     . 

gr.  88  to  f  Sj 

TH,  »j  to  V 

Astringent. 

II 

«     Citrada  .    . 

gas  Fe-OyCi  in  f  gj 
Fe,6N03  '°  ^4 

II 

"     NitraUa  .    . 

"ix 

Tonic  astring't 

11 

•*    Sabaalphatia 

An  excess  of  Fe,0, 

Styptic,  but  not 
caustic. 

u 

«<     Tersnlphatia 

69  grs.  Pe,0,  in  f  Jj 

Used  to  precip. 
FegOjHjO. 

II 

HydrarKfri  Nitratis 

Strong  sol.y  sp.  gr.  2.165 

To  prepare  Ung. 
Hydr.   Niirat. 

•1 

lodinii  Compositaa 

I  gr  xziis8-(-KI  gr.  xIt  to 

f3J 

"l^ 

Alterative,  re- 
solvent. 

II 

Magnerii  C^tratis  . 

MgXi  +  Syrup,  etc. 
PbO  in  excess 

1  bott. 

Cathartic. 

II 

Plombi  SabaceUtia 

In  making  lead 

water. 

II 

«  Sobaeat  dUat. 

f  3iy  to  Qj  aq 

Sedative,  exter- 
nally. 

•1 

Potaaaii  Arseoitis  . 

ASjO,  gr.  iY  to  f  SJ  (col'd) 

"ix 

Alterative. 

l< 

*•      Citratia     . 

2KHC0.  +  Ci  +  Rq 
Calx  Cblorinata-f  NaCO, 

fSas 

Refrigerant. 

II 

SodfB  Ghlorinata  . 

Antiseptic. 

Bjrrupos  Ferri  lodidi    .     . 

Fel  gr.  xWiii  to  f  §)  syrup 

r\  XT 

Tonic  alterative. 

c,  of  Oasei. 

Contents,  etc. 

Dose. 

Properties,  etc. 

Aqua  Acidi  Carbolici    .     . 
"       "     Carbonici  .     . 
••    Chlorinii    .... 
**    Ammonifs  Fortior    . 

'*    AmmoniflB  .... 

Glycerite  of  Carbolic  Acid 
6  vols.  CO,  in  aq 
Saturated  with  CI 
26  per  cent.  NH,sp.  gr.  .900 

10  per  cent.  NH,  sp.  gr.  .96 

fSxtoQj 
ad.  lib. 

Antiseptic. 
Grateful  vehicle. 
Disinfectant. 
Caustic,  Epispas- 

tic. 
Rubefacient. 

Class  2d. — In  Alcohol.    {Spiritus^  TincturcBy  etc.) 


Contents,  etc. 


Spiritas  Ammoniss  .     .     .       CausUo  NH,  in  Alcohol 

Aromaticua    Carbonate  and  Aromatica 


ti 


II 


Tinct.  Ferri  Chloridi 
lodinii      .    . 


II 


II 


« 


Comp. 


Fe,Clj  in  Alcohol 
^ss  I  to  f  ^  Alcohol 

gr.  XV  I  -I-  gr.  XXX  KI  to  fjj 


LinimentomSaponisCamph.     Soap,  Camph.  and  Stim.  Oils 


Properties,  etc. 


As  a  solvent,  etc. 
Antacid,    stimu- 
lant. 
Tonic,  Hssmatio. 
Externally,    dia- 
cutient. 
do 
do  stimulant 


Class  3d. — In  Wine. 


Vinum  Antimonii    .     . 

"      Ferri  

•«      Ferri  et  Quin.  CUraU 


Contents,  etc. 


gr.  ij  Tart.  Ant.  et  Pot.  to  f|j 

Citrate  or  Tartrate 
Citrate,  Quinia,  and  Iron 


Dose. 


Properties,  etc. 


Sedative,       Dia- 
phoretic. 
Tonic. 
Tonic. 
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Class  4th. — In  Ethers. 


CoUodium 


Liquor  Gutta  Perobsa  . 


Contents,  etc. 


Nitrated  Cotton  in  Ether 
Id  Chloroform 


PropertiM,  ete. 

ExteniAllj,  a  ye* 

biole. 
A  soothing  film. 


See  alto  Linimenta,  Colljria,  eto. 

Filtration  and  Straining. — ^The  object  of  this  process  is  to  sepa- 
rate any  undissolved  or  precipitated  substance  suspended  in  a  liquid 
from  the  liquid  itself.  When  the  liquid  is  viscid,  and  contains 
only  motes  of  an 'appreciable  size,  as,  for  instance,  when  a  syrup  has 
been  prepared  from  sugar  contaminated  with  insoluble  impurities, 
a  sufficient  filter  may  be  constructed  of  flannel  or  Canton  flannel  by 
folding  over  a  square  piece  in  the  manner  indicated  in  the  figure, 
the  line  c  d  being  laid  over  the  line  c  a,  and  united  by  a  seam ;  the 


Fig.  185. 


Fig.  186. 


Flannel  strainer. 


bag  thus  formed  is  pointed  at  c,  and  open  from  a  to  6,  the  line  a  e 
being  lapped  over  to  form  the  seam.  In  using  this  strainer,  the 
long  end  projecting  toward  the  point  6,  beyond  the  dotted  line  «/, 
may  be  turned  over  the  side  of  the  vessel,  by  which  the  strainer 
will  be  kept  in  its  place  while  the  liquid  is  poured  into  the  opening 
at  the  top. 

In  small  operations  this  may  be  superseded  by  stretching  a  piece 
of  flannel  or  other  suitable  material  over  the  top  of  a  funnel,  and 
pouring  the  liquid  upon  it.  "With  a  viscid  material  this  will  only 
partially  succeed,  especially  if  the  strainer  sinks  into  direct  contact 
with  the  sides  of  the  funnel.  In  chemical  processes  the  method  of 
stretching  a  strainer  across  a  square  wooden  frame,  and  suspending 
this  over  an  open  vessel,  is  resorted  to,  but  without  the  advantage 
of  pressure  which  is  obtained  by  the  use  of  the  deeper  conical  bi^. 
Bags  of  felt  may  be  obtained  of  the  hatters,  which  are  very  well 
adapted  to  the  filtration  of  oils ;  their  shape  fits  them  to  being  sus- 
peiMed  over  the  receiving  vessel,  properly  protected  from  the  dust. 
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Figs.  187  Bod  188  represent  an  apparatus  I  have  been  using  for 
some  time  past  for  straining  syrups.  Fig.  187  is  a  tin  bucket  into 
which  a  funnel-shaped  wire  support,  Fig.  188,  is  suspended,  resting 


Fig.  187. 


Appuatm  tor  itralnlnB  frrupt,  eta. 


Phriluk'i  Jelly  It 


Fig.  190. 


on  the  bucket  by  a  projecting  rim  at  the  top ;  a  jelly  bag 
Qnneceseary,  as  a  Bumciently  Targe  square  or  round  piece  of 
laid  upon  the  wires  will  assume  a  convenient  position  for  us 

Fig.  189  represents  in  section  a  contrivance  for  straining 
attributed  to  the  late  Dr.  Phyaiok,  and 
made  hy  Isaac  8.  Williams,  of  Philadel- 
phia. A  wire  support  fits  into  a  funnel, 
which  is  soldered  mto  a  vessel  designed  to 
be  kept  full  of  hot  water,  eo  as  to  prevent 
the  cooling  aod  thickening  of  the  jelly 
during  straining. 

Fig.  190  exhibits  a  filter  for  fixed  oils, 
also  well  adapted  to  viscid  liquids  and 
syrups.  The  upper  cylindrical  vessel  of 
tinned  iron.  A,  is  about  22  inches  high  and 
10  inches  in  diameter,  with  a  flanch  rim 
soldered  on  the  bottom,  of  rather  less  dia- 
meter and  about  an  inch  wide,  so  as  to  fit 
firmly  into  the  open  top  of  another  cylin- 
drical vessel  B,  of  the  same  diameter,  18 
inches  high.  The  upper  vessel  is  furnished 
with  a  Ha,  and  with  an  L-shaped  tube  and 
stopcock  e,  which  penetrates  the  side  close 
to  the  bottom,  and  fits  into  another  tube  d 
at  e,  which  tube  opens  into  the  lower  ves- 
sel close  to  its  base,  and  is  further  secured 
to  B  by  a  tubular  stay.  Tlie  filtering  me- 
dium IS  a  cone  of  hat  felt,  projecting  up- 
wards from  near  the  bottom  of  the  lower 
vessel.  This  is  arranged  on  a  projecting 
ledge,  penetrated  with  six  holes  with 
threads  cut  la  them,  ia  which  fit  pointed 


is  here 
flannel 


jellie 


WuBar>i  oil  alter. 
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thumb-acrewB  with  eLoulders.  On  this  ring  fits  a  similar  one  of 
somewhat  less  diameter,  furnished  with  correapondin?  boles, 
through  which  the  thumb-screwe  readily  pass  as  far  as  the  sEoulderB, 
and  are  thus  capable  of  binding  the  two  rings  closely  together. 
The  felt  fitter,  having  been  cut  to  the  diameter  of  the  vessel,  is 
slipped  down  bo  as  to  rest  evenly  upon  the  lower  ring,  the  upper  is 
then  placed  over  it  so  as  to  avoid  overlapping  of  the  felt,  and  then 
the  thumb-screws,  being  pressed  through  the  felt,  are  aecorely 
screwed  into  the  lower  ring,  which  binds  the  rings  so  closely  as  to 
make  a  tight  joint ;  the  lower  vessel  is  also  supplied  with  a  stop- 
cock at/todraw  off  the  filtered  oil.  The  stopcock  c  being  closed, 
the  upper  vessel  is  fitted  in  its  place,  and  the  tube  joint  e  rendered 
tight  by  wrapping  with  isinglass  plaster;  when  this  is  dry  the 
upper  vessel  is  filled  with  the  oil  and  the  stopcock  c  opened.  The 
apparatus  should  be  placed  near  a  source  of  heat,  bo  that  it  miy 
reach  120°  F.,  and  as  the  filtered  oil  accumulates  above  the  felt,  it 
should  be  drawn  oft'  so  as  not  to  retard  the  process.  The  advantage 
is  gained  in  this  apparatus  of  the  impurities  settling  away  from  the 
filter  rather  than  accumulating  upon  it.  It  is  the 
Fig.  191  invention  of  William  R.  "Warner,  of  Philadelphia. 
_  One  of  this  size  is  capable  of  filt«riDg  a  barrel  of 

oil  in  a  day. 

All  the  advantages  of  this  apparatas  may  be 
obtained  and  the  upper  vessel  done  away  with,  by 
attaching  a  pipe  to  a  barrel  or  any  other  vessel  in 
which  the  oil  is  kept,  it  having  been  raised  to  a 
shelf  or  some  place  high  enough  to  give  a  pressure 
adequate  to  force  the  oil  through. 

A  must  useful  strainer  where  large  quantities  of 
syrup  are  to  be  strained  is  made  of  cotton  flannel 
by  sewing  it  into  the  shape  of  a  long  bag,  termi- 
nating in  a  point,  to  the  inner  surface  of  which  at 
the  point  a  strong  tape  loop  is  sewed.  When  used 
the  larger  end  is  Bound  securely  to  a  wide-mouthed 
tin  funnel,  and  this  rests  upon  the  top  of  a  tall 
cylinder  of  tin,  or  is  snpiMirted  in  a  barrel  near  the 
top,  the  loop  is  drawn  up  to  the  top  of  the  funnel  and  a  bar  of 
wood  is  slipped  through  it,  the  ends  resting  upon  the  sides  of  the 
funnel.  In  this  way  a  very  large  extent  oi  filtering  surface  is  ob- 
tained, which  being  kept  from  the  cooling  effects  of  the  atmos- 
phere and  from  currents  of  air,  no  loss  is  sustained  by  evaporation, 
liie  accompanying  figure  shows  a  section  of  this  apparatus. 

This  process  is  called  atrainingy  though  a  kind  ot  filtration.  In 
pharmacy,  infusions,  decoctions,  ayrups,  fixed  oils,  and  melted 
ointments  are  subjected  to  it  in  order  to  separate  foreign  ingre- 
dients. They  pass  through  the  strainer  with  much  greater  fiBcifity 
when  quite  not,  though  in  the  case  of  the  fixed  oils  and  a^ raps, 
clearer  products  are  obtained  by  conducting  the  operation  in  tne 
cold,  and  by  OBing  several  thickaesses  of  flAuuel,  or  by  employiog 
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Oanton  flannel  with  the  nap  on  the  inside.  Coarse  linen  is  some- 
times better  than  flannel,  especially  when  considerable  pressure  is 
to  be  employed,  as  in  extracting  the  juice  from  the  pulp  in  making 
fruit  syrups. 

Straining  differs  from  clarification  in  its  mechanical  action.  The 
latter  term  is  applied  where  the  impurities  to  be  separated  are  de- 
posited on  account  of  their  greater  specific  gravity,  or  by  beine 
rendered  heavier  by  the  application  of  heat,  or  where,  by  the  a(£ 
dition  of  a  foreign  substance,  they  are  aggregated  together  and 
separated  as  a  coagulum. 

When  the  precipitate  is  heavy,  or  the  coagulum  obtained  is  suflBi- 
ciently  compact  to  be  readily  removed  from  the  surface,  the  liquid 
may  be  poured  off  clear,  frequently  to  almost  the  last  drop,  by  the 
aid  of  a  precipitation  jar.  The  same  object  mav  be  attained 
by  the  use  of  a  well  chosen  wide-mouth  packing  bottle,  with  a 
round  shoulder,  into  the  concavity  of  which  the  precipitate  sub- 
sides, while  the  liquid  is  quietly  poured  ofl*.    In  separating  a  clear 


Fig.  192. 


Fig.  193. 


supernatant  liquid  from  a  deposited  precipitate,  or  for  drawing  off 
liquids  from  vessels  ill  adapted  to  decantation,  a  siphon  (Figs.  192 
and  193)  may  be  advantageously  employed. 

The  mode  of  using  this  instrument  is  to  insert  the  shorter  leg 
in  the  liquid,  to  apply  the  finger  to  the  open  end  of  the  longer  leg, 
and  then  draw  the  whole  tube  full  of  the  liquid  by  sucking  at  the 
mouth-piece;  when  this  is  done,  the  finger  is  withdrawn,  and 
the  liquid  will  commence  to  flow,  and  continue  till  it  readies 
the  same  level  in  the  receiving  vessel  that  it  has  in  the  other. 
This  current  is  caused  by  the  unequal  weight  of  the  columns 
of  liquid  in  the  two  limbs  of  the  siphon.  An  instrument  of  this 
kind  may  be  replaced  by  an  ordinary  bent  tube,  one  end  of  which 
enters  a  common  long-necked  farina  cologne  bottle,  at  its  largest 
diameter,  the  bottom  having  been  evenly  cracked  oft*.  The  connec- 
tion is  made  tight  by  a  cork  perforated  to  receive  the  siphon  tube, 
and  a  shorter  one  to  be  used  for  sucking  the  air;  in  filling  it,  the 
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mouth  of  the  bottle  will  then  be  the  orifice  through  which  the 
liquid  will  flow  out  when  in  action,  and  must  of  course  be  lower 
than  the  other  leg,  immersed  in  the  liquid. 

The  plain  siphon  (Fig.  193)  is  constructed  by  simply  bending  an 
ordinary  piece  of  glass  tube  of  the  requisite  size  over  a  spirit  or 
gas  lamp.  The  inconvenience  in  its  use  arises  from  the  difficultv 
of  filling  it  with  the  liquid  beforehand.  It  might  be  filled  with 
water,  but  that  would  dilute  the  preparation.  If  a  small  quantity 
has  been  already  drawn  off",  the  siphon  may  be  filled  by  inverting 
it,  and  pouring  into  its  long  end  from  a  graduated  measure,  then 
applying  the  end  of  the  finger  to  prevent  its  running  out,  and  in- 
serting the  short  limb  in  the  liquid  to  be  drawn  oft*. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordinary 
flexible  tube  of  elastic  gum  will  serve  a  good  purpose,  with  the 
advantage  which  its  flexibility  secures  of  conducting  the  liquid 
into  any  receiver,  provided  it  is  lower  than  the  containing  vessel. 

Some  further  uses  of  siphons  will  be  found  in  the  Preliminary 
Chapter  on  Inorganic  Chemicals.     Part  III. 

For  ordinary  aqueous,  alcoholic,  and  ethereal  liquids,  the  process 
oi  filtration^  employing  the  term  in  its  more  limited  sense,  is  used, 
the  filtering  medium  being  paper.  The  best  filtering  paper  is  made 
from  cotton  or  linen  rags,  and  is  porous  and  free  from  any  kind  of 
glazing;  the  kind  taken  from  woollen  materials  seems  better 
adapted  to  viscid  liquids,  being  thicker  and  more  porous,  but  sel- 
dom free  from  coloring  matter.  It  is,  also,  more  soluble  in  alka- 
line solutions,  and  unfit  for  filtering  such.  Good  filtering  paper  for 
delicate  analytical  processes  should  contain  no  soluble  matter, 
and  should  not  give  more  than  jjiy  to  j^,,  of  its  weight  of  ashes; 
soluble  matter,  if  present,  may  be  removed  by  wasning  it,  first 
with  very  dilute  hydrochloric  acid,  and  secondly  with  distilled 
water. 


Fig.  194. 


Fig.  195. 


PLAITED    FILTSBS. 


565 


The  construction  of  paper  filters  is  an  extremely  simple  thing 
when  once  learned,  and  is  easily  taught  the  student  by  a  practical 
demonstration;  it  is,  nevertheless,  a  difficult  thing  to  describe 
clearly  without  giving  to  it  more  space  than  may  appear  at  first  sight 
due  to  so  small  a  matter. 

There  are  two  kinds  of  paper  filters,  the  plain  and  plaited;  the 
latter  of  which  is  to  be  preferred,  the  chief  advantage  of  the  plain 
filter  being  where  we  desire  to  collect  the  solid  ingredient  present 
in  the  liquid,  and  to  remove  it  afterwards  from  the  paper ;  owing 
to  its  beine  so  readily  folded,  it  is  in  very  common  use. 

The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps 
to  be  taken  in  folding  the  plaited  filter.  In  the  following  descrip- 
tion I  have  endeavored  to  convey  an  idea  of  this  process. 

A  square  piece  of  filtering  paper,  abed  (Fig.  194),  is  folded  over 
in  the  middle,  so  as  to  form  a  crease  at  the  line  e/;  the  edge  c  d 
being  laid  directlv  over  a  b.  The  parallelogram,  a  b  e  fj  represents 
the  paper  thus  folded;  the  line  bf  being  now  laid  upon  the  line  a e, 
a  crease  is  formed  as  represented  by  the  line  ^  A  (Fig.  195);  the 
folded  paper,  if  opened,  makes  a  cone,  having 
the  point  h  at  its  base,  and  by  cutting  off  the 
projecting  angle  a,  by  a  curved  line  from  e  to 
a,  a  plain  filter  will  be  the  result,  as  shown  in 
Fiff.  196. 

The  plaited  filter  is  made  as  follows:  Take 
the  paper  before  being  cut,  as  above,  and 
having  opened  it  a^ain  so  as  to  expose  the 
parallelogram,  the  line  e  h  (Fig.  197)  is  laid 
upon  the  line  c  A,  forming  a  crease  at  a  h. 
This  being  opened  again,  the  line  e  A  is  laid 
upon  the  line  a  A,  producing  an  additional 
crease  at  g  h  (Fig.  198).  The  crease  /  h  (Fig.  199)  is  next  to  be 
formed  by  folding  a  h  upon  the  midale  dotted  line  (Fig.  199),  as 
shown  in  Fig.  200. 


Fig.  196. 


Fig.  198. 


One-half  of  the  parallelogram  having  thus  been  creased,  we  pro- 
ceed to  form  on  the  other  the  corresponding  creases  m  A,  b  A,  and 
k  h  (Fig.  201),  all  of  which  are  in  one  direction,  forming  receding 
angles.  The  next  thing  to  be  done  is  to  divide  the  eight  sections 
thus  formed,  by  a  crease  through  each  in  the  opposite  direction.  To 
do  this,  the  edge  /  A  is  laid  on  crease  b  A,  and  then  turned  back,  as 
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shown  in  Fig.  202,  producing  the  crease  n  A.    In  the  same  way  an 
intermediate  crease  is  formed  in  each  of  the  spaces.     This  is  better 


Fig.  199 


accomplished  by  turning  the  paper  over,  so  that  each  of  the  receding 
angles  shall  project  upward,  and  in  this  way  be  more  readily  brought 


'n^      I 


together,  as  shown  in  Fig.  203,  producing  a  receding  angle  in  form- 
ing the  intermediate  creases. 

Fig.  203. 


The  paper  will  now  have  the  appearance  of  a  fan,  represented  by 
Fig.  204,  folding  it  up  in  each  of  its  creases  like  a  shut  fan  (Pig. 
205).    The  projecting  points,  a  and  6,  should  be  clipped  off  with  a 
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Fig.  204.  Fig.  205. 


f  seiBBora  at  tlie  dotteil  line,  so  that  when 
iiitroduceti  luto  the  limiiel  the  filter  should 
uot  project  above  its  upiier  edge,  otherwise 

the  projecting   jiaper  will   absorb  the  liquid  

by  capillary  attnn;tion,  and  indii(;e  a  coustaiit  evaporation,  if  the 
liqaid  be  volatile,  or  prevent  the  gomplete  washing  out  of  soluble 
suWances.  TJjMJn  opening  the  originally  doubled  halves  made  by 
the  first  fold  at  e  /{Fig.  194),  it 

will  be  found  to  present  ibc  ap-  Fig.  200. 

penrance  indicated  in  Fig.  20*3. 

In  the  filter,  as  thus  construct- 
ed, the  creases  occur  alternately, 
except  near  the  line  e/,  where  the 
two  creases  occurring  next  each 
other  are  in  the  satue  direction. 
Somelinies,  to  obviate  this,  the 
space  intervening  between  these  is 
folded  backwai^s,  as  shown  lu 
the  figure,  so  as  to  make  a  narrow 
crease  in  the  opposite  direction. 

The     plaited     filter,    as    thus 
formed,  is  exceedingly  useful  for 
general  puri)08e8,  exi)o8ing  the  en- 
tire surtuce  of  the  paper  to  the  action  of  the  liquid,  and  favoring 
its  unobstructed  passage  into  the  neck  of  the  funnel. 

A  funnel,  such  as  described  and  fitjured  in  the  Preliminary 
Chapter,  is  employed  for  supporting  a  fitter  of  either  kind,  and  is, 
as  there  stated,  better  adapted  to  ordinary  use  when  grooved  on  its 
inner  surface,  bo  as  to  allow  the  free  downwanl  piassnge  of  tlie 
liquid,  after  it  baa  permeated  the  paper,  and  a  groove  on  the  out- 
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side  of  the  tube,  so  that,  when  inserted  tightly  into  the  neck  of  a 
bottle,  the  air  within  may  find  ready  egress. 

If  the  tube  of  the  funnel  is  smooth  and  ungrooved,  a  small  plug- 
get  of  folded  paper,  a  piece  of  thick  twine,  or  a  small  wedge-shaped 
splinter  of  wood,  should  be  inserted  in  the  neck  of  the  bottle,  along 
with  the  tube  of  the  funnel ;  this  will  obviate  one  of  the  most  com- 
mon annoyances  connected  with  filtration. 

In  filtering  into  an  open  vessel,  it  is  well  to  place  the  lower  ex- 
tremity of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus 
preventing  any  inconvenience  from  the  liquid  splashing  ou  the 
sides  or  over  the  top,  and  by  creating  a  downward  stream,  pro- 
moting the  free  and  rapid  passage,  of  the  filtrate. 

The  paper  of  which  the  filter  is  formed,  especially  if  very  porous, 
is  liable  to  be  weakened  by  being  plaited  as  above  described ;  it  is 
therefore  advised  not  to  make  the  Creases  firmly  down  to  the  very 
point,  but  rather  to  leave  the  terminus  of  an  undefined  shape ;  and 
when  there  is  danger  of  breakage,  either  from  the  great  weight  of 
the  liquid  or  from  the  weakness  of  the  paper  at  its  point,  a  very 
small  plain  filter  may  be  advantageously  placed  under  the  point  at 
the  lowest  extremity  of  the  funnel ;  this  is  called  a  cap,  and  acts  as 
a  support  to  the  weakest  and  most  exposed  part  of  the  filter. 


Fig.  207. 


Fig.  206. 


Section  of  a  well  formed  fannel. 


Filter  tupport. 


Th^  proper  shape  of  a  funnel  for  filtration  is  shown  in  section  at 
Fig.  207.  The  lines  a  b  and  c  b  are  straight,  and  ab  c  and  acb  are 
angles  of  60°,  making  an  equilateral  triangle,  into  which  the  filter 
just  described  will  tit  perfectly. 

In  consequence  of  the  unequal  degree  of  firmness  of  the  different 
creases,  some  of  these  are  liable  to  fioat  up  from  the  sides  of  the 
funnel,  to  obviate  which  a  filter  weight  has  been  invented,  which 
consists  of  a  wire  frame  of  the  shape  of  the  funnel,  and  with  a  wire 
for  each  crease;  this  is  laid  upon  the  filter,  and  keeps  it  perfectly 
in  its  place. 

Fig.  208  is  a  filter  support  adapted  to  the  rapid  passage  of  liquids 
in  filtration ;  it,  however,  requires  to  be  used  in  connection  with  an 
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pen  or  wide-mouth  receiving  vessel  or  a  funnel,  otherwise  the 
iouid  might  not  be  perfectly  collected  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experi- 
ments, may  be  performed  without  a/unnel  or  filter  support  by  in- 
lerting  a  plain  filter  directly  into  the  open  top  of  a  beaker  glass  or 
other  open  vessel,  or  into  a  ring  of  glass  or  earthenware  laia  on  top 
of  an  open  vessel ;  a  filter  of  this  Kind,  that  will  hold  one  fluid- 
ounce,  will  filter  niany  ounces  of  certain  liquids  in  an  hour. 

When  paper  filters  are  of  large  dimensions,  or  used  for  fluids 
which  soften  the  texture  of  the  paper,  or  for  collecting  heavy  pow- 
ders or  metallic  precipitates,  they  may  be  supi>orted  on  linen  or 
cotton  filters  of  similar  shape.  This  is  best  done  by  folding  the 
cloth  with  the  paper,  and  in  the  same  way  as  would  be  done  with 
doubled  paper,  observing  to  place  them  in  the  funnel  so  as  to  be  in 
perfect  contact  toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  New  York, 
consists  of  a  circular  sheet  of  paper  of  double  thickness,  composed 
of  loose  cotton  and  woollen  fibre,  and  contains  a  piece  of  lace  about 
four  inches  square  covering  the  point  of  the  filter;  this  is  intro- 
duced between  the  sheets  when  they  are  "couched,"  so  that  the 
pulp  unites  through  the  meshes  of  the  lace,  and  thus  effectually 
overcomes  the  difficulty  of  breaking.  An  additional  process  dis- 
covered by  the  inventor  obviates  the  liability  to  break  at  the  point 
by  being  folded,  a  difficulty  which  is  increased  in  proportion  to  the 
thickness  of  the  paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  passed  through  felt 
hat  bodies,  which  are  to  be  had  in  the  large  cities  generally,  or 
through  bags  of  Canton  flannel,  which  are  usually 
made  about  twelve  or  fifteen  inches  in  diameter, 
and  from  four  to  eight  feet  long.  These  may  be 
inclosed  in  bottomless  casings  or  bags  of  coarse 
canvas,  about  five  to  eight  inches  in  diameter,  for 
the  purpose  of  condensing  a  great  extent  of  filter- 
ing surface  into  the  smallest  possible  space.  Se- 
veral of  these  bags  secured  on  the  inside  to  the 
bottom  of  a  tinned  cistern  are  inclosed  in  a  closet 
with  suitable  arrangements  for  maintaining  a 
slightly  elevated  temperature,  though  this  is  not 
always  desirable,  and  the  oil  is  introduced  from 
above,  and  collected  as  it  passes  from  the  filter. 
For  further  particulars  on  the  filtration  of  oils, 
etc,  see  Codey's  Cyclopcedia  of  Practical  Receipts^ 
London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in 
hot  weather,  some  contrivance  must  be  resorted 
to  to  prevent  evaporation  from  the  wide  surface 
exposed,  while,  at  the  same  time,  the  escape 
of  air  from  the  receiving  vessel  must  be  provided 
for.    The  drawing  here  given  (Pig.  209),  from 


Fig.  209. 


Filter  for  volatile 
liquids. 
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Mohr  k  Redwood,  reppesents  an  arrangeraent  of  the  kind. 
glaas  futiuol  ia  fitted  by  a  cork  into  tLo  i-oceiving  vessel;  it4  I 
IB  ground   to  a  smooth  surface,  ou  which  is  laid  a  plate  of  g\M 
c ;  &  little  simple  cerate  will  furnish  a  good  luting;  h  is  a  vei 
emiilt  glass  tube  laid  down  the  inside  of  the  funnel   between  | 
and  the  filter,  and  so  twisted  at  its  lower  end  as  to  be  sspport 
in  its  place;  this  forma  a  connection  between  the  air  below  ai 
that  above  the  liquid,  without  allowing  any  evaporntiou.     A  vei^ 
generally  useful  apparatus  for  this  purpose,  and  tor  percolatiot 


Fig.  210. 


Fig.  311. 


sleo,  is  the  filtering  and  percolating  apparatus  of  Mr.  K  H.  ITftno^ 
shown  in  Fig.  210;  it  consists  of  a  cylindrical  vessel  of  glass,  etoni 
ware,  or  tin,  having  a  lid  which  can  be  rendered  air-tight,  and  ht 
a  fiange  near  the  top  upon  which  the  funnel  or  percolator  can  rwt ; 
R  faucet  at  the  side  near  the  bottom  enables  the  operator  to  draw  off 
the  liquid  when  desirable. 

The  use  of  a  guitling  rod  in  pouring  liquid  upon  a  filter  is  found 
a  great  coDvenienco;  a  glass  rod  is  well  suited  to  this  purjiose. 
The  lower  extremity  is  directed 
against  the  side  of  tne  filter  near 
the  af»ex,  while  the  middle  portion 
is  placed  against  the  mouth  of  the 
vessel,  08  sbowti  in  the  drawing; 
hy  this  means  the  stream  is  made 
to  fall  steadily,  and  not  with  toaj 
great  force,  and  against  the  EtroDtf; 
est  jiart  of  the  filter;  the  liqoi 
being  poured  is  also  prevents 
from  ruimiug  back  upon  the  oon 
taining  vessel,  and  thus  wasting,! 
very  annoying  circumstance,  whu^ 
is  csitccially  liable  to  occur  whM 
the  vessel,  whether  a  fiusk,  a  via] 
rouriBgwimBBU'iiBB  rou.  or  an  cvaporattug  dJsh,  is  furaishcd 

with  no  lip,  or  a  very  jwor  one,  for  pouring. 

A  useful  precaution  in  pouring  liquids  from  bottles  may  be  mei 
tioned  in  this  connection.     It  nearly  always  happens  that  the  laa 
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drop  or  two  of  the  liquid  bein^  poured  remains  on  the  lip  of  the 
bottle,  and  is  liable,  if  the  lip  is  ill  formed,  to  run  down  the  out- 
side ;  this  may  be  obviated  W  touching  the  stopper  to  the  edge 
where  the  liquid  is  collected,  thus  transferring  this  drop  to  the  end 
of  the  stopper  previous  to  inserting  it  in  the  neck  of  the  bottle. 

Much  of  the  filtration  in  pharmacy  has  for  its  object  the  separa- 
tion of  the  insoluble  ligneous  portions  of  vegetable  medicines,  after 
they  have  been  sufficiently  macerated.  A  practical  difficulty  in 
this  case  is  deserving  of  mention  here.  If  a  measured  portion,  say 
one  pint  of  liquid,  has  been  macerated  with  two,  four,  or  six  ounces 
of  a  vegetable  substance  for  the  purpose  of  making  a  tincture  or 
infusion,  and,  after  the  proper  lapse  of  time,  the  whole  is  thrown 
upon  a  filter,  the  clear  liquid  that  will  pass  will  measure  as  much 
less  than  a  pint  as  the  vegetable  substance  holds  by  its  capillary 
attraction.  In  order  to  obtaiif  the  whole  quantity  desired,  some 
have  diluted  the  filtered  liquid  till  it  reached  precisely  the  required 
measure;  but  by  the  discovery  of  the  principle  of  displacement  {see 
Chapter  VL),  it  is  found  that  an  additional  portion  of  liquid,  if 
presented  to  the  saturated  powder,  under  favorable  circumstances, 
will  displace  the  portion  of  the  original  menstruum  remaining  in 
its  pores.  To  secure  this  is  more  important  from  the  fact  that  it  is 
usually  most  highly  impregnated  with  the  active  principles  of  the 
plant ;  and,  therefore,  in  transferring  the  macerated  preparation  to 
a  filter,  the  swollen  mass  of  powder  should  be  carefully  compacted 
into  the  filter,  and  after  the  liquid  has  drained  oif,  a  fresh  portion 
of  similar  liquid  should  be  added  till  the  preparation  measures  the 
quantity  originally  intended. 


CHAPTER  IV. 

THE  MEDICATED  WATERS. 


Aqu-b,  U.  S.  p.    (Aqu-b  Medicatje,  U.  S.  P.  1850.) 

These  are  generally  solutions  in  water  of  the  essential  oils,  made 
by  triturating  the  latter  with  a  third  substance  (carbonate  of  mag- 
nesium, usually),  which,  either  by  dividing  them  mechanically,  and 
thus  presenting  them  to  the  water  under  favorable  circumstances, 
or  by  a  chemical  union  with  them,  renders  them  soluble  to  a  limited 
extent,  and  imparts  their  sensible  properties  to  the  medicated 
waters  thus  formed. 

A  better  result  is  often  obtained  by  mixing  the  fresh  herb  with 
a  quantity  of  water  in  an  apparatus  for  distillation,  and  allowing 
them  to  remain  in  contact  until  the  water  has,  to  a  certain  extent, 
dissolved  out  the  essential  oil,  extractive  matter,  coloring  principle, 
etc.,  and  then,  by  the  application  of  heat,  volatilizing  the  water 
and  the  essential  oil,  and  collecting  them  in  a  refrigerated  receiver. 
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If  the  oil  is  in  excess,  it  will  be  found,  on  standing,  to  collect  m 
the  surface  of  the  liquid  in  the  receiver,  but  a  certain  amount  is 
retained  in  solution  by  the  water,  imparting  to  it  the  fragranoe 
peculiar  to  the  herb  employed.  There  are  undoubtedly  other  Tda- 
tile  principles  present  in  odorous  plants  besides  the  essential  oih, 
for  without  exception  medicated  waters  prepared  directly  from  the 
plant  by  distillation,  possess  milder  and  more  pleasant  proper&i 
than  when  prepared  from  the  corresponding  essential  oils. 

When  distilled  in  tin  condensers,  these  preparations  are  con- 
taminated with  small  portions  of  the  metal,  which  they  depoeittr^ 
age.  {See  chapters  on  Distillation  and  on  Essential  or  volatile 
Oils.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient ;  but  where  the  one  required 
is  not  at  hand,  it  may  generally  J>e  substituted  bv  dropping  the 
essential  oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  contMD- 
ing  gum,  upon  the  powdered  gum,  and  triturating  with  a  sufficioit 
quantity  of  water.  The  proportion  of  the  oil  used,  as  shown  io 
tne  table,  is  in  all  cases,  excepting  that  of  the  bitter  almond  water 
and  creasote  water,  one  minim  (frequently  replaced  by  two  drop) 
of  the  oil  to  one  fluidounce  of  the  liquid. 


(Unofficinal  in  Italics.) 

First  Class. — Prepared  by  trituration  with  Carbonate  of  MagneM 
{except  Aq.  Creasoti)^  which  is  aftencards  separated  by  Jiltratioju 


Officinal  name. 

Proportion. 

Uses  and  doiei. 

Aqua  acidi  carbolici 

^x  glycerite  of  carb.  acid  in  Oj 

Antiseptic. 

•*    camphorsB 

gij  to  Oij=a2.13  grains  to  fgj 

Variously  used,  fjss. 

'*     amygdalse  amarss 

H},  xyj  oil  to  Oij  =  1  drop  to  f  5j 

NerYous  sedative,  f  Jss. 

**     aniai 

TT\^  XV  oil  to  Oj  =  2  drops  to  f  ^j 

Aromatic  adjuvant,  f 5] 

*^     cinDamomi 

do.          =           do. 

do.            do. 

**     fceniculi 

do.          =s            do. 

do.             do- 

*<    menthsQ  piperitsQ 

do.          —            do. 

do,             do. 

"           "       Tiridis 

do.          =            do. 

do.             do. 

"    creasoti 

f5J  toOj  =  Cdrops  tofgj 

Antiseptic,  fg^,  aadis^ 
lotion. 

"     chlorinil 

f  5j  should  oxidiie  gr.  x  FeS0^7H,0 

Second  Class. — Prepared  by  distillation  from  the  drug  which  has  Ikoi 

macerated  in  water. 


Officinal  name. 


n 


(i 


t( 


^i 


t( 


(( 


(< 


Aqua  ros8B 

samhuci 
aurantii  florum 
lauro-cerasi 
cinnamomi 
fceniculi 

menthsB  piperitoe 
"viridis 


t( 


Proportion. 


gxij  to  Oiv,  distil.  Oij 

I&.ss  to  Oiiss,  distil.  Oss 

,^xij  to  Oiv,  distil.  Oij 

ttj  to  Oiiss,  distil.  Oj 

5xviij  to  CoDg.  ij,  distil.  Cong,  j 

do.  do. 

do.  do. 

do.  do. 


Usee  and  doMs. 


Vehicle  in  oollyria. 

do.  do. 

SedatiTe  adjnvant,  fjs>-, 
Nerv.  sedative,  f5^ to ^ 
A(i\)uvant,  sweet  taste,  ^5^ 
do.  little  used,  <i«- 
Elegant  oarmioatiTe,  do. 

do.  do.        ^^- 
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"Working  Formulas  from  the  U.  S.  Pharmacopceia. 
Aqita  Acidi  Carbolicij  U.  S.  P.    (Carbolic  Acid  Water.) 

Take  of  Carbolic  acid,  ten  fluidrachms. 

Distilled  water,  a  sufficient  quantity. 

Mix  the  glycerite  of  carbolic  acid  with  a  suflBcient  quantity  of 
distilled  water  to  make  the  mixture  measure  a  pint. 

Aqiia  AmygdaUe  AmarcBj  U.  S.  P.    (Bitter  Almond  Water.) 

Take  of  Oil  of  bitter  almond,  sixteen  minims. 
Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with 
the  water,  gradually  added,  and  filter  through  paper. 

Aqita  Anisiy  IT.  S.  P.    (Anise  Water.) 

T^e  of  Oil  of  anise,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil  first  with  the  carbonate  of  magnesium,  and  then 
with  the  water,  gradually  added,  and  filter  through  paper. 

Aqua  Cinnamomi,  U.  S.  P.    (Cinnamon  Water.) 

Take  of  Oil  of  cinnamon,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
water,  gradually  added,  and  filter  through  fkper. 

Aqua  Foeniculi^  U.  S.  P.    (Fennel  Water.) 

Take  of  Oil  of  fennel,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  Menihce  Piperitce,  U.  S.  P.    (Peppermint  Water.) 

Take  of  Oil  of  peppermint,  half  a  fluidrachm. 
Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  MenthcB  Viridis,  U.  S.  P.    (Spearmint  Water.) 

Take  of  Oil  of  spearmint,  half  a  fluidrachm. 

Carbonate  of  magnesium,  sixty  grains. 
Distilled  water,  two  pints. 

Rub  the  oil,  first  with  the  carbonate  of  magnesium, then  with  the 
water,  gradually  added,  and  filter  through  paper. 


574  THE    MEDICATED   WATERS. 

Aqua  CamphorcBy  U.  S.  P.    (Camphor  Water.) 

Take  of  Camphor,  one  hundred  and  twenty  grains. 
Alconol,  forhr  minims. 
Carbonate  or  magnesium,  half  a  troyounce. 
Distilled  water,  two  pints. 

Rub  the  camphor,  first  with  the  alcohol,  then  with  the  carbonate 
of  magnesium,  and  lastly  with  the  water,  gradually  added ;  then 
filter  through  paper. 

In  making  camphor  water,  the  chief  point  to  be  observed  is  to 
secure  the  complete  division  of  the  camphor ;  this  is  accomplished 
by  triturating  it  with  alcohol,  which  brings  it  into  a  pasty  mass; 
this  mass  must  now  be  brought  completely  oet ween  the  triturating 
surfaces  of  the  pestle  and  mortar,  for  if  any  portion  escapes  it  will 
be  lumpv  and  granular,  and  not  in  a  favorable  condition  for  solu- 
tion. The  carbonate  of  magnesium  may  be  triturated  with  the 
moist  camphor  before  it  has  passed  into  the  condition  of  a  powder, 
and  after  thorough  incorporation  the  whole  may  be  passed  through 
a  fine  sieve ;  the  water  is  then  gradually  added.  The  undissolved 
carbonate  and  camphor  should  be  thrown  on  the  filter  with  the 
first  portion  of  the  liquid,  so  that  it  may  be  percolated  by  the 
liquid  during  its  filtration. 

A  simple  test  for  the  waters  prepared  with  carbonate  of  mag- 
nesium  is  a  small  portion  of  calomel  triturated  with  the  water  m 
question.  If  made  with  carbonate  of  magnesium,  a  portion  of  the 
calomel  is  reduced  to  black  oxide,  showing  with  the  calomel  a 
brownish  color ;  no  such  change  takes  place  with  distilled  waters. 

Aqua  Acidi  Carbonici.    (See  page  149,  Carbonic  Acid.) 

Aqua  Chlorinii.    (See  page  133,  under  head  of  Preparations  of 

Chlorine.) 

Aqua  Creasoti^  IT.  S.  P.    (Creasote  Water.) 

Take  of  Creasote,  a  fluidrachm. 
Distilled  water,  a  pint. 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Creasote  water  is  a  new  officinal  in  the  U.  S.  Pharmacopoeia  of 
1860;  the  comparative  solubility  of  the  oil  in  water  obviates  the 
necessity  for  trituration  as  in  the  other  instances.  Creasote  is 
adapted  to  both  internal  and  external  use  in  a  great  variety  of 
cases  detailed  in  works  on  therapeutics  and  the  practice.  This 
preparation  is  stronger  than  the  creasote  water  heretofore  in  gene- 
ral use,  and  though  adapted  to  many  external  applications,  it 
should  be  somewhat  diluted  for  use  internally,  as  in  excessive 
nausea,  for  which  it  is  in  much  esteem. 

RBMARKS  ON  SECOND  CLASS. 
(Sm  Chapter  on  Distillation.) 

Rose-water  is  very  much  employed  in  prescription  for  the  prepa- 
ration of  solutions  of  nitrate  of  silver,  as  a  substitute  for  distilled 
water.  It  should  be  remembered,  however,  that  it  is  not  as  de- 
sirable a  solvent  for  the  silver  salt  as  pure  distilled  water.    This 
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practice  may  have  arisen  fix)m  the  comparative  scarcity  of  distilled 
water  in  former  times,  while  distilled  rose-water  was  easily  ob- 
tained. It  is  liable  to  undergo  a  change,  depositing  a  sediment, 
and  becoming  qaite  sour  if  long  kept,  especially  in  warm  weather. 
On  this  account,  and  in  consequence  of  the  ereater  facility  and 
cheapness  of  the  process,  some  pharmacists  make  rose-water  in  the 
same  way  as  the  other  medicated  waters,  by  triturating  the  oil  or 
attar  of  rose  with  magnesia,  and  then  with  water,  and  afterwards 
filtering.  The  proportions  usually  employed  are  four  drops  of  the 
oil  to  a  pint  of  water;  when  made  in  this  way,  however,  it  is  not 
80  well  adapted  to  the  uses  above  mentioned,  though  suitable  for 
flavoring  pastry. 

The  Pharmacopoeia  directs  that  48  troyounces  recent  pale  rose 
and  16  pints  of  water  be  mixed,  and  8  pints  be  distilled  off. 

It  is  important  in  making  it  by  this  process  to  guard  against 
confounding  the  genuine  attar  of  rose  with  oil  of  rose  geranium, 
and  other  substitutes. 

The  most  conspicuous  instance  of  the  superioritv  of  distilled 
over  ordinarv  triturated  medicated  waters,  is  furnished  by  dnna- 
man^ADoiery  which,  when  made  by  distilling  from  Chinese  or  Ceylon 
cinnamon,  possesses  a  decidedlv  sweet  taste,  while  that  from  the  vola- 
tile oil  is  more  pungent,  and  destitute  of  sweetness  to  the  palate. 

The  Distilled  Water  of  Elder  Flowers  is  a  very  delicate  vehicle 
for  saline  substances  in  solution  for  cdlyria.  It  is  much  used  in 
Europe,  but  is  seldom  kept  by  our  pharmacists,  rose-water  being 
used  for  the  same  purpose. 

Orange-flower  Water. — A  well-known  and  delightful  perfume,  im- 
ported from  France  and  Italy,  and  obtained  by  distillation  from 
the  flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most. agree- 
able of  flavors  for  medicinal  preparations,  though,  until  recently, 
confined  almost  entirely  to  the  purposes  of  the  perfumer.  This  is 
sometimes  imitated  by  dissolvinff  tne  oil  of  neroli  of  commerce  in 
water,  which  furnishes  a  poor  substitute  for  the  true  article.  Ac- 
cording to  Gobly,  this  sophistication  may  be  detected  by  the  dis- 
tilled water  of  orange-flower  producing  a  rose  color  on  the  addition 
of  1  part  of  sulphuric  and  2  nitric  acid  to  3  of  water.  Its  sedative 
effects,  which  are  not  generally  known  in  this  country,  and  not  no- 
ticed in  our  works  on  materia  medica,  adapt  it  especially  to  use  in 
nervous  affections.  In  doses  of  a  tablespoonful  it  is  found  to  allay 
nervous  irritability  and  produce  refreshing  sleep.  The  same  propor- 
tions and  method  are  directed  for  this  preparation  as  for  rose-water. 

Peach  Water  J  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made 
by  a  similar  process  from  the  leaves  of  the  Persica  Vulgaris  s.  Amyg- 
dalis  Persica.  It  is  generally  superseded,  though  not  without  dis- 
advantage, by  the  officinal  aqua  amygdalce  amarce. 

Cherry-laurel  Water ^  officinal  in  some  of  the  European  Pharma- 
copoeias, is  directed  to  be  made  by  distilling  one  jK)und  of  fresh- 
bruised  leaves  of  cherry-laurel  with  water  till  one  pint  (Imperial 
measure)  of  the  distilled  water  is  obtained.  To  this  the  Edinburgh 
College  directs  the  addition  of  an  ounce  of  comp.  spt.  of  lavender, 
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to  distinguish  it  in  color  from  common  water.  This  preparation  is 
recently  much  prescribed,  in  doses  of  thirty  minims  to  a  naidracbin, 
as  a  sedative  narcotic.  It  contains  a  varvinff  proportion  of  hydro- 
cyanic acid,  and  deteriorates  very  much  by  Keeping.  The  custom 
of  substituting  for  this  preparation  the  officinal  water  of  bitter 
almonds  is  most  unwarrantable,  as  the  difference  in  composition  and 
strength  might  lead  to  great  inconvenience  and  disappointment 
The  mode  of  distinguishing  them  recommended  is  to  add  ammonia, 
which  in  bitter  almond  water  produces  a  dense  milkiness,  while  in 
cherry-laurel  water  it  produces,  after  a  time,  only  a  slight  turbidity. 
In  view  of  the  impossibility  of  obtaining  cherry-laurel  water  fresh 
and  reliable,  I  have  adopted  the  following  recipe  for  its  artificial 
preparation,  suggested  by  W.  H.  Pile : — 

Take  of  Diluted  hydrocyanic  acid,  U.  S.  P f  3;J. 

Ess.  oil  of  bitter  almonds '"liiJ- 

Alcohol f^iij. 

Water f^iiss. — ^M. 

The  distilled  water  of  wild-cherry  tree  leaves  has  been  recommended 
as  a  substitute  for  cherry-laurel  water,  and  if  found  by  experience 
to  correspond  in  its  properties  with  the  imported  article,  might  be 
well  substituted  for  it  in  the  United  States,  where  this  tree  is  indi- 
genous and  generally  diffused. 

Under  the  name  of  Aqua  TilicB  a  distilled  water  is  used  in  Europe, 
obtained  from  the  flowers  and  bracts  of  Tilia  Europea^  and  con- 
siderably used  as  an  adjuvant,  mostly  in  diuretic  and  diaphoretic 
mixtures.  The  tree  being  naturalized  in  the  United  States,  it  would 
be  easy  to  render  it  and  probably  our  native  linden  useful  in  this  form. 

All  the  waters  directed  to  be  made  by  triturating  their  respective 
oils  with  carbonate  of  magnesium  and  water  are  directed  by  an 
alternative  process  to  be  prepared  by  distillation  from  the  respective 
drugs,  using,  in  every  case  but  one,  18  troyounces  of  the  drug,  16 
pints  of  water,  and  distilling  8  pints.  The  exception  is  that  of 
anise  water,  where  10  troyounces  are  used  to  the  same  quantity  of 
menstruum,  and  8  pints  of  distillate  are  to  be  obtained. 


CHAPTER    V. 

ON  MACERATION  AND  THE  INFUSIONS. 

There  is  a  well  recognized  difference  between  the  solutions 
treated  of  in  the  last  two  chapters,  most  of  them  effected  by  che- 
mical processes,  by  simple  contact  of  soluble  materials  with  their 
appropriate  solvents,  and  those  now  to  be  brought  into  view. 

Organized  vegetable  structures,  plants,  and  parts  of  plants,  com- 

f>osed  of  proximate  principles  of  varying  solubility,  some  of  which 
t  is  desirable  to  secure  in  the  solutions  formed,  while  others  are  to 
be  retjected,  require  different  and  less  ready  modes  of  treatment. 
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As  in  the  previooe  inBtsnoee  the  reduction  of  the  material  to  a 
more  or  lees  aae  coDdition  is  the  first  step  toward  its  preparation  in 
a  liquid  form ;  after  this  the  liquid,  which  in  this  case  is  called  the 
meitstruum,  is  to  be  brought  into  favorable  contact  with  it. 

When  the  quantity  of  the  medical  agent  is  small  in  comparison 
with  the  menstruum,  as  in  most  of  the  infusions,  and  where 
rapidity  is  not  an  object,  the  process  of  maceraiion  is  chiefly  re- 
sorted to. 

This  is  accomplished  in  a  covered  queensware  vessel,  a  common 
pitcher  or  bowl,  for  instance,  or  sometimes  in  a  tin  cup  or  measure, 
care  being  taken,  iu  the  case  of  as- 
tringent infusions,  to  avoid  the  use 
of  a  defective  tin  or  an  iron  vessel. 
Maceration  consists  in  pouring  the 
liquid  upon  the  medicinal  substance 
previously  bruised  or  coarsely  pow- 
dered, and  allowing  it  to  stand  for 
a  greater  or  less  period  of  time  ac- 
cording to  circumstances.  The 
longest  period  directed  in  the  Phar- 
macopceia  for  infusions  is  twenty- 
four  houre,  as  in  the  case  of  infusion 
of  tar  ;  the  shorteet,  ten  minutee.  as 
in  the  case  of  infusion  of  chamomile. 
In  preparing  tinctures,  wines,  vine- 
gars, etc.,  seven  or  fourteen  days  are 
generally  prescribed. 

Infusions  are  conveniently  pre- 
pared in  a  vessel  made  for  the  pur- 
pose, here  figured,  called  Alnop's 
infusion  uug,  which  contains  a  per- 
forated diaphragm,  A,  near  the  top,  on  which  the  substance  to  be 
macerated  is  placed ;  the  liquid  is  introduced  so  as  barely  to  cover 

Fig.  213. 


Section  of  Altop'i  tofBiloD  mu(. 


Seatloo  of  Sqnlre'i  iDfoilon  pot. 


this,  reaching,  perhaps  to  the  line,  e;  a  circulation  is  thus  induced 
and  continued  in  the  liquid,  by  which  the  least  impregnated  por- 
87 
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tions  are  brought  constiiiitly  in  contact  with  the  drug,  and  I 
most  completely  saturated  tiortion,  by  greater  s[tecific  gravity,  mb) 
to  the  bottom. 

Squire's  Infusion  Pot  is  an  improvement  on  Alsop's ;  it  »  ■  n 
pharmaceutical  implement  adapted  to  making  the  galenical  liqd 
preparations  generiilly.     In  Fig.  218,  we  have  a  Bection,  fiaua  J 
neing  two  cup-shaped  jierforat&l  diaphragms,  either  of  which  m 
be  used  at  pleasure.     The  vessel  must  be  of  each  cajiicity  that  (I 
substance  placed  on  the  diaphragm  shall  be  under  thesarfaced 
the  liquid  when  properly  filled.     A  modification  of  this  is  nsedf 
some  large  establishments  for  tho  preparation  of  tinctures  ;  it  hri. 
many  advantages  over  ordinary  apparatus  for  maceration,  and  I 
not  unlike  displacement  in  the  beauty  and  efficiency  of  the  pre    ' 
rations  made  in  it. 


Fig.  2U. 


In  preparing  large  quantities  of  tinctures  or  infusions  by  I 
tion,  there   is   considei-able  loss  of  the  saturated  ''Quid  Hole 
suitable  press  ia  used  to  obtain  the  last  portions.    The  pattei 
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Hr.  214,  which  is  sold  by  Bullock  A  Crenshaw,  of  Phikdeliihia, 
pnce  $10,  is  among  the  best  in  tbo  market. 

It  is  substantial,  and  permits  theapjilication  of  considorable  force. 
The  frame  ia  oak,  3J  inches  square.  The  hopper  is  made  of  strong 
oftk  pieces  separated  J  inch  from  each  other — the  pieces  are  firmly 
held  together  by  two  broad  iron  bands,  through  which  a  screw 
passes  into  each  piece,  securing  it  iu  its  place.  The  hopper  is  11 
inches  high,  and  8  inches  in  diameter,  having  a  camcity  of  3  gal- 
lons^it  stands  upon  a  circular  base  of  oak,  which  is  grooved  to 
receive  and  collect  the  cxpreaaed  liquid,  and  lias  a  lip  to  discharge 
it.  The  screw  ia  iron,  with  square  thread,  IJ  inch  diameter,  and 
passes  through  a  heavy  iron  casting.  Both  the  iron  head-piece 
and  the  support  for  the  hopper  are  lot  into  the  oak  upriglita,  and 
Becored  by  neavy  iron  bolts. 

In  using  tlie  press,  a  press  bag,  having  about  the  diameter  of  the 
hopper,  should  be  used — the  bag  should  be  made  of  strong  canvas 
of  an  open  texture ;  or  the  hopi>er  may  be  lined  with  clean  straw, 


Fig.  215. 


Clothei-nrin^r  preu. 


after  the  manner  of  the  cider  press.     The  hopper,  lieing  opened  at 
both  ends,  and  movable,  is   readily  cleared  of  ils  contents  and 
cleonaed. 
Jenk'B  Xitchen  Press  is  a  smaller  and  cheaiier  kind,  sold  by  the 


580  ON    MACERATION   AND   THS    INFUSIONS. 

dealers  in  housekeeping  articles,  at  a  price  varying  from  $1.75  for 
five-inch  cylinders  to  $3  for  eight-inch  cylinders. 

Fig.  215  exhibits  an  apparatus  lately  invented,  and  largely  nsed 
as  a  household  convenience  for  wringing  clothes,  and  well  adapted 
to  straining  infusions,  or  the  pulpy  masses  of  crushed  fruit,  m>m 
which  the  juice  is  to  be  extracted. 

This  apparatus  is  designed  to  be  secured,  when  in  use,  upon  a 
cedar  tub  or  other  convenient  receptacle,  by  means  of  the  upright 
wooden  lever  E  F^  which  is  connected  by  means  of  a  galvanised 
iron  crosspiece  J&,  so  constructed  as  to  be  lengthened  or  shortened 
at  pleasure,  with  the  body  of  the  apparatus.  To  secure  the  lever 
tightly  to  the  receptacle,  the  thumbscrew  D  is  arranged  to  work 
upon  the  upper  part  of  the  machine.  The  pressing  surfaces  are  two 
cylinders  jB  B^  covered  with  thick  gum-elastic,  the  pressure  of 
which  upon  each  other  is  regulated  by  a  wooden  spring,  not  shown 
in  the  drawing,  and  by  the  screws  CC,  which  plav  upon  a  mov- 
able beam  above  the  springs.  The  force  is  applied  by  a  crank  and 
two  cogwheels,  which  equalize  the  movement  of  the  cylinders,  a 
peculiarity  of  this  machine,  which  gives  it  advantages  over  a  kind 
of  more  simple  construction.  It  is  found  that  without  this  arrange- 
ment, one  of  the  cylinders  is  apt  to  wear  out  before  the  other.  The 
operation  of  this  press  is  very  simple  and  effectual ;  the  mass  to  be 
pressed  is  diffused  through  a  square  canvas  bag,  which  must  be 
very  strong,  and  drawn  steadily  between  the  rollers,  moved  by  the 
crank;  the  liquid  is  very  effectually  expressed,  and  runs  into  the 
receiving  vessel.  This  apparatus  has  been  found  particularly  useful 
in  pressing  the  juice  from  strawberries,  currants,  and  similar  fruits, 
and  is  used  on  a  great  scale  in  sugar  refineries,  for  the  ^^  wringing 
out"  of  the  felt  strainers. 

Digestion  differs  from  maceration  in  being  confined  to  elevated 
temperatures,  yet  below  the  boiling  point  of  wie  menstruum  ;  as  the 
term  is  generally  employed,  it  means  maceration,  with  continued 
application  of  heat,  and  is  nearly  synonymous  with  "simmering." 

The  term  infusion  includes  both  maceration  in  its  more  limited 
sense  and  digestion.  It  is  often  applied  to  the  ordinary  mode  of 
making  infusions;  which  is  to  pour  the  hot  liquid  on  the  bruised 
drug,  and  allow  it  to  remain  until  cool.  In  a  recipe  worded  with 
due  regard  to  accuracy,  if  we  are  directed  to  macerate  for  any  given 
time,  we  infer  that  cold  infusion  is  intended;  if  to  digest^  we  under- 
stand that  hot  infusion  is  desired. 

In  making  tinctures,  digestion,  though  seldom  directed,  is  ofter 
very  useful,  particularly  where  rapidity  is  an  object,  and  where  we 
wish  to  form  a  very  concentrated  preparation.  These  and  infusions 
should  be  strained  while  hot,  and  dispensed  together  with  the  pre- 
cipitate formed  on  cooling,  which  is  a  sparingly  soluble  compound 
frequently  containing  their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that 
hot  water  has  the  property  of  dissolving  the  starch,  and  cold  water 
the  vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive, 
and  other  principles  liable  to  fermentation;  the  absence  of  any 
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antiseptic   in  infasions  and  decoctions  renders  them  extremely 
prone  to  undergo  change  on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a 
longer  period  than  a  day  or  two,  they  should  be  bottled  while  hot, 
the  bottle  being  filled  completely  and  corked  tightly,  so  as  to  ex- 
clude the  air,  and  then  set  aside  in  a  cold  place  in  an  inverted 
position.  The  addition  of  J  to  ^  quantity  of  alcohol,  or  of  some 
tincture  not  interfering  with  the  medical  properties  of  the  infusion, 
is  recommended  where  not  objectionable.  The  officinal  compound 
infusion  of  gentian  and  infusion  of  digitalis  are  rendered  permanent 
preparations  by  this  means.  The  infusion  of  wild-cherry  bark  will 
keep  for  some  days  without  any  addition,  owing  to  the  antiseptic 
influence  of  hydrocyanic  acid  which  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or 
dissolved  in  in^sions,  being  incompatible  with  one  or  more  of  the 
proximate  principles  usually  present  in  them :  Tartrate  of  antimony 
and  potassium,  corrosive  chloride  of  mercury,  nitrate  of  silver, 
acetate  and  subacetate  of  lead ;  in  some  cases,  the  alkalies,  lime- 
water,  and  tincture  of  galls,  and,  in  the  instance  of  astringent  in- 
fusions, the  salts  of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong 
alcohol,  a  resinous  precipitate  is  deposited  from  the  tincture,  and 
the  mixture,  if  strained,  loses  much  of  its  activity ;  the  same  is  the 
feet,  to  a  less  extent,  with  many  of  the  tinctures  made  with  diluted 
alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared, 
become  turbid  soon  after  by  the  deposition  of  vegetable  albumen, 
apotheme,  and  other  insoluble  principles;  these  precipitates  are 
liKely  to  carry  down  with  them  a  portion  of  the  active  ingredients. 
The  infusions  of  cinchona  prepared  by  maceration  with  not  water 
do  not  become  clear,  even  by  filtration  through  paper. 

Infusions  made  by  maceration  may  frequently  be  poured  off  clear 
from  the  vessel  in  which  they  were  prepared,  leaving  the  dregs  in 
the  bottom;  this,  however,  is  always  attended  with  the  loss  of  the 
last  portion  of  the  liquid;  they  may  be  strained  through  a  muslin 
or  flannel  strainer,  and,  by  using  a  little  force  in  expressing  the 
dregs,  very  nearly  the  whole  portion  of  liquid  may  be  obtained,  or 
this  may  be  done  more  satisfactorily,  by  displacement,  in  filtering 
them. 

This  class  of  medicinal  preparations  is  one  of  the  least  elegant  in 
use,  and  is  mainly  confined,  in  the  United  States,  to  domestic  prac- 
tice. Even  when  prescribed  by  physicians,  the  infusions  are  gene- 
rally made  by  the  nurse  or  attendant  upon  the  sick,  rather  than  by 
the  pharmacist.  The  infusions  of  cinchona  bark,  infusion  of  digi- 
talis, compound  infusion  of  gentian,  and  compound  infusion  of 
roses,  form  the  chief  exceptions  to  this. 

The  process  of  percolation,  treated  of  in  the  next  chapter,  is  ap- 
plied with  great  advantage  to  some  of  these  preparations,  and,  in  a 
majority  ot  cases,  the  substitution  of  cold  water  for  hot,  and  of 
percolation  for  maceration  or  digestion,  is  found  to  produce  a  more 
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elegant  and  equally  efficient  infusion,  and  one  which,  from  con- 
taining less  coloring  matter,  fecula,  resinous,  and  other  inert  prin- 
ciples, keeps  better,  and  is  more  acceptable  to  the  stomach. 

When  an  infusion  is  intended  as  an  emetic  draught,  or  to  pro- 
mote the  operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually 
fiven  while  hot,  and,  of  course,  to  all  such  cases  the  above  remark 
oes  not  apply.  Nor  is  it  equally  applicable  to  the  demulcent  infu- 
sions of  flaxseed  and  buchu,  althougn  the  former  may  be  made  very 
well  with  cold  water,  and  is  then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f  Sij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna, 
compound  infusion  of  flaxseed,  and  others,  in  which  a  much  larger 
quantity  may  be  taken  at  a  draught. 

There  are  two  of  the  officinal  infusions  which  it  would  be  im- 
proper to  give  in  the  above  general  dose;  these  are  infusion  of  diffi- 
talis  and  infusion  of  capsicum^  the  doses  of  which  are  specially  stated 
in  the  syllabus. 


SYLLABUS  OF  INFUSIONS. 
Infusa,  U.  S.  P 

First  Group. — One  TroyooDce  to  a  pint. 
Infasmn  cinchonn  flaYse,        Cold  water -f-  arom.  sulphuric  )  m    x 

acidfsj.  r*~'^ 

Cold  water  4-  arom.  sulphuric  \  t  nSo 

acid  f  3J.  /^ 

Cold  water  (or  boiling). 
Boiling  water. 
Cold  water. 
Boiling  water. 
Boiling  water. 
Boiling  water. 


mbrsD, 


casoarilln, 

eupatorii, 

kramerifB, 

juniperiy 

pareine, 

buchu, 

sennsB, 

Infusom  oalombsa. 

angustursB, 

serpentarisB, 

pruni  Virginiai 

anthemidiSy 

humuli, 

catechu  comp., 

saWisa, 

oapsici, 

Taleriansa, 

singiberis, 

Uni  comp., 

spigelisB, 

gentians  comp 

Infusua 

I  caryophylli, 

<t 

quassia, 

i< 

rhei, 

Stimulant;  tooie. 

Tonic;  diaph.  emet.  (hot). 

Astringent. 

Diuretie. 

Diuretic 

Demulcent;  dioretie. 


Boiling  water  4-  coriander  5j*     Cathartic 

Skoohd  Group. — Half  a  Troyounce  to  a  pint. 

Cold  water  (or  boiling).  Tonic. 

Cold  water,        do.  Stimulant ;  tonio. 

Cold  water,        do.  Tonic. 

),     Cold  water.  Tonio ;  nerr.  sedatire. 

Boiling  water.  Tonio ;  emetic  when  hot. 

Boiling  water.  Tonic ;  mild  narcotic. 
Boiling  water  -f-  cinnamon,  3j>  Astringent. 

Boiling  water.  Aromatic ;  astringent. 

Boiling  water.  Stimulant.    Dose,  ^as. 

Cold  water  (or  boiling).  Stimulant;  antispasmodic. 

Boiling  water.  Carminative. 
Boiling  water+liquorice  root.  J  D^^^i^ent. 

Boiling  water.  Anthelmintio. 

Cold  water  -{-  alcohol,  3[ij,  bit- 1 

ter  orange-peel,  3jt  oori-  v  Tonic. 

ander,  ^j*  i 

Third  Group. — Proportions  raried. 

5u  to  Oj  boiling  water.  Stimulant. 

3ij  to  Oj  cold  water.  Tonio. 

51]  to  Oss  boiling  water.  Cathartic 
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iBfomim  digiUli..  3J  too.,  boiling  water  +  I  j,     ^       Dow,  f  5ii. 

tabaei,  gj  to  Oj  boiling  water.  Sedative  i^j.  in  hernia, 

tarazfiei,  51J  to  Oj  boiling  water.  Diuretic, 

rosn  comp.,  bee  formula.  Adjuvant ;  astringent, 

picis liquidn,  do.  Expectorant;  tonic. 

As  illustrations  of  the  mode  of  preparing  the  foregoing  infasions, 
the  following  officinal  forms  are  selected: — 

With  Boiling  Water. 

Infusum  Taraxaci^  U.  S.  P. 

Take  of  Dandelion,  bruised,  two  troyounces. 
Boiling  water,  a  pint. 

Macerate  for  two  hours  in  a  covered  vessel,  and  strain. 

Infusum  Hosce  Compositum^  U.  S.  P. 

Take  of  Bed  rose,  half  a  troyounce. 

Diluted  sulphuric  acfd,  three  fluidrachms. 
Su^r,  in  coarse  powder,  a  troyounce  and  a  half. 
Boiling  water,  two  pints  and  a  hal£ 

Pour  the  water  upon  the  rose  in  a  covered  glass  or  porcelain 
vessel;  then  add  the  acid,  and  macerate  for  half  an  hour.  Lastly, 
strain  the  liquid,  and  in  it  dissolve  the  sugar. 

Compound  infusion  of  rose  is  said  to  be  an  excellent  addition  to 
Epsom  salts  in  solution  for  overcoming  its  bitterness. 

With  Cold  Water. 

Inform  Cinchonce  Bubrce,  IT.  S.  P. 

Take  of  Red  cinchona,  in  moderately  fine  powder,  a  troyounce. 
Aromatic  sulphuric  acid,  a  fluidrachm. 
Water,  a  sufficient  quantity. 

Mix  the  acid  with  a  pint  of  water.  Then  moisten  the  powder 
with  half  a  fluidounce  of  the  mixture,  and,  having  packed  it  firmly 
in  a  conical  glass  percolator,  gradually  pour  upon  it  the  remainder 
of  the  mixture,  and  afterwards  water,  until  the  filtered  liquid  mea- 
sures a  pint. 

Infusum  Cinchonce  Flavce^  IT.  S.  P. 
Substitute  cinchona  flava,  and  proceed  as  in  last  formula. 

Infusum  Pruni  Virginiance^  U.  S.  P. 

Take  of  Wild-cherry  bark,  in  moderately  coarse  powder,  half  a  troyounce. 
Water,  a  sufficient  quantity. 

Moisten  the  powder  with  six  fluidrachms  of  water,  let  it  stand 
for  an  hour,  pact  it  gently  in  a  conical  glass  percolator,  and  gradu- 
ally pour  water  upon  it  until  the  filtered  liquid  measures  a  pint. 
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Infusum  GentiaruB  Compositum^  IT.  S.  P.* 

Take  of  Gentian,  in  moderately  coarse  powder,  half  a  troyounoe. 
Bitter  orange  peel,  in  moderately  coarse  powder, 
Coriander,  in  moderately  coarse  powder,  each,  sixty  grains. 
Alcohol,  two  flnidounces. 
Water,  a  sufficient  quantity. 

Mix  the  alcohol  with  fourteen  fluidounces  of  water,  and,  having 
moistened  the  mixed  powders  with  three  fluidraehms  of  the  men- 
struum, pack  them  firmly  in  a  conical  percolator,  and  gradually  pour 
upon  them,  first,  the  remainder  of  the  menstruum,  and  afterwards 
water,  until  the  filterecl  liquor  measures  a  pint. 

Infusum  Pids  Liquidce^  U.  S.  P.    (  Tar  water.) 

Take  of  Tar,  a  pint. 

Water,  four  pints. 

Mix  them,  and  shake  the  mixture  frequently  during  twenty-four 
hours.    Then  pour  otf  the  infusion,  and  filter  through  paper. 

This  is  a  new  ofiicinal  in  the  edition  of  the  Pharmacopma  for^ 
1860,  heing  placed  under  a  ditterent  head  from  that  to  which  com— 
mon  consent  has  heretofore  assigned  it.  It  is  a  useful  preparation^ 
and  much  in  request  as  a  remedy  in  pectoral  afifections. 

With  either  Cold  or  Hot  Water. 

Infusum  ValeriancBj  XJ.  8.  P. 

Take  of  Valerian,  in  moderately  coarse  powder,  half  a  troyounce. 
Water,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidraehms  of  water,  pack  it  firmly 
in  a  conical  percolator,  and  gradually  pour  water  upon  it  until  the 
filtered  liquid  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian 
with  a  pint  of  boiling  water,  for  two  hours,  in  a  covered  vessel,  and 
straining. 

Unofficinal. 

Dr.  Mettauer's  Aperient. 

Take  of  Aloes  (soc. ) g^v. 

Bicarb,  sodium ^xj. 

Valerian  (contu8ed)t Ij. 

Water Oj. 

Comp.  spirit  of  lavender f^vj. 

Make  an  infusion  by  maceration  or  percolation. 

*  Compound  Ir^usion  of  Gentian  is  liable  to  separate  a  i>eotine-like  precipitate,  by 
standing,  which  interferes  with  its  being  dispensed  oonveniently.    It  is  also  rather 
bulky,  which  suggests  its  being  prepared  in  the  following  concentrated  form  for  ex- 
temporaneous dilution,  as  proposed  by  J.  T.  Shinn : — 
Take  of  Gentian  powder,  two  ounces. 
Orange-peel  powder, 
Coriander  powder,  each,  a  half  ounce. 
Diluted  alcohol,  sufficient  to  make  one  pint. 
By  percolation,  make  a  pint,  of  which  one  part  is  to  be  added  to  three  of  water  to 
make  the  compound  infusion, 
t  Some  recipes  omit  the  valerian. 
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Dose. — A  tablespoonful  containing  about  9  gre.  aloes,  20  of  bicarb. 
of  sodium,  and  14  of  valerian.     As  a  laxative  for  constipation,  etc. 

Mistura  Aloes  Composita. — I.  J.  Grahame. 

Recommended  as  a  substitute  for  compound  decoction  of  aloes  of 
the  British  Pharmacapceias. 

Take  <^  Extract  of  Hquorice i  ounce. 

liquorice-root  in  moderately  fine  powder  .  1  j  ounce. 

Carbonate  of  potassium 1   drachm. 

Aloes,  myrrh,  and  saffron,  in  moderately  fine 

powder,  each IJ  drachm. 

ComjDOund  tinctiure  of  cardamom  ....  i^i  fluidounces. 

BiBtuled  water 18    fluidounces. 

Rub  well  together  the  aloes,  myrrh,  and  carbonate  of  potassium ; 
add  the  remaining  powder,  and  mix  all  intimately.  Having  mixed 
the  water  and  compound  tincture  of  cardamom,  pour  of  this  liquid 
on  the  compound  powder,  sufficient  to  dampen  it ;  pack  moderately 
in  a  suitable  displacer,  and  having  placed  over  the  surface  a  piece 
of  perforated  filtering  paper,  pour  on  the  remainder  of  the  liquid, 
ana  when  it  has  ceasea  to  pass,  add  water  sufficient  to  make  the 
filtrate  measure  in  all  twenty-four  fluidounces,  A  clear,  rich,  red- 
dish-brown liquid.    ( Transactions  Md.  Col.  Phar.y  1858.) 

Elixir  Clavderi. 

Take  of  Carbonate  of  Potassium Ji. 

Aloe6 Sij. 

Guaiacum 9;ij. 

Myrrh 5ij. 

SaflSron 3ij. 

Rhuharh  (contused) gii. 

Water 5gxviij. 

Macerate  a  few  days  and  decant. 

DosB. — A  tablespoonful. 

The  concentrated  infusions,  of  which  several  are  in  common  use 
in  England,  properly  belong  to  the  class  of  fluid  extracts,  and  under 
that  head  a  recipe  will  be  found  for  infusum  cinchonsB  spissatum, 
of  the  London  Pharmacopoeia. 

ParrisKs  Cider  Mxoctufe. 

Take  of  Juniper  berries. 
Mustard  seed, 

Ginger,  each 2  ounces. 

Horseradish, 

Parsley  root,  each 4  ounces. 

Cider 1  gallon. 

Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding 
a  little  alcohol  if  designed  to  be  kept  long. 

Dose. — A  wineglassful  three  times  a  day,  increased  at  discretion. 
In  dropsy. 
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Black  Draught 

Take  of  Senna 

Sulphate  of  magnesium 
Manna .    .    . 
Fennel  seed   . 
Boiling  water 

Macerate  in  a  covered  vessel  till  the  liquid  cools. 
Dose. — One-third,  to  be  repeated  every  four  or  five  hours  till  it 
operates. 

Physick^s  Medicated  Lye^  or  Alkaline  Solution. 


•    •••*.    •■•••. 

•    .    . 


Digest  for  twentv-four  hours  and  strain. 
Dose. — A  wineglassful.    In  dyspepsia. 

Processes  Requiring  Heat. 

The  generation  and  application  of  heat  in  pharmacy  having  beem 
specially  treated  of  as  far  as  deemed  necessary,  we  proceed  to  the 
consideration  of  the  processes  of  decoction,  evaj)oration,  distillation, 
etc.,  and  of  the  galenical  preparations  in  which  they  are  necessary. 

Decoction,  or  boiling,  is  a  process  to  be  applied  with  care  to  vege- 
table substances  in  contact  with  water.  Although  boiling  water, 
from  its  being  permeated  by  steam,  and  from  its  oeing  of  less  spe- 
cific gravity,  is  more  penetrating  and  dissolves  many  principles 
which  resist  the  action  of  water  at  a  lower  temperature,  it  is,  never- 
theless, liable  to  disadvantages  as  a  menstruum  for  the  preparation 
of  solutions  from  plants  ana  parts  of  plants. 

The  boiling  points  of  liquids,  although  constant  under  precisely 
the  same  circumstances,  vary  on  account  of  increased  or  diminished 
atmospheric  pressure,  the  greater  or  less  depth  of  the  liquid,  and 
the  nature  of  the  containing  vessel.  Fluids  boil  at  a  lower  tempera- 
ture and  more  quietly  in  vessels  with  rough  surfaces  than  in  those 
which  are  polished  ;  in  glass  vessels,  especially,  they  display  a  ten- 
dency to  irregularity  of  ebullition,  and  the  boiling  point  ot  water, 
which,  under  ordinary  circumstances,  is  at  212°  F.,  rises  sometimes 
as  high  as  221°  in  a  vessel  of  smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount 
of  contained  vegetable  matter,  and  there  appears  to  be  a  diifereuce 
between  the  apparent  temperature  of  a  boiling  solution,  and  the 
actual  heating  or  scorching  influence  to  which  it  is  subjected  by 
contact  with  the  bottom  and  sides  of  the  containing  vessel.  The 
steam  generated  at  the  point  of  contact  being  under  heavy  pressure 
in  deep  vessels,  and  temperature  rising  in  proportion  to  pressure, 
it  may  be  supposed  at  the  moment  of  its  formation  to  oe  much 
hotter  than  212°,  and  if  the  portion  of  liquid  immediately  in  con- 
tact with  the  heated  vessel  contains  substances  in  solution  liable  to 
be  burnt,  such  a  result  may  occur  during  the  moment  consumed  in 
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converting  any  portion  into  steam.  In  this  way  we  may  account 
for  the  well  known  injurious  eftect  of  boiling,  upon  vegetable  infu- 
sions. 

Starch  is  a  proximate  principle,  present  in  a  laree  number  of 
vegetables ;  being  inert  and  soluble  in  water  at  a  boiling  tempera- 
ture, it  adds  to  the  viscidity  of  decoctions,  and  renders  them  disa- 
greeable to  the  patient,  without  adding  to  their  medicinal  activitv. 

The  extractive  matter  is  more  freely  soluble  in  hot  than  in  cold 
water,  but  the  boiling  temperature  applied  under  ordinary  circum- 
stances produces  the  decomposition  of  this  and  other  vegetable 
principles,  or  so  modifies  them  as  to  impair  their  efficiency.  The 
access  of  air  seems  to  promote  this  result,  and  hence  boiling  in  a 
covered  vessel  is  preferable,  except  where  the  quantity  of  the  solu- 
tion is  to  be  reduced  by  the  process.  In  this  case,  by  conducting 
the  operation  in  a  5^//^,  the  surface  of  the  liquid  may  be  kept 
covered  by  the  vapor,  almost  to  the  exclusion  of  the  air. 

A  substance  called  apotherne^  or  oxidized  extractive^  is  also  deposited 
by  vegetable  solutions  on  boiling  with  access  of  air ;  this  may  carry 
with  it  a  portion  of  the  active  principles,  and  should  not  be  rejected 
from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  or  other  vola- 
tile principle  which  it  is  desirable  to  retain  in  the  decoction,  long 
boiling  is  inadmissible,  especially  in  an  open  vessel. 

Vegetable  decoctions,  if  strained  while  hot,  generally  deposit  a 
portion  of  insoluble  matter  on  cooling,  which  may  or  may  not  con- 
tain active  ingredients ;  but  it  is  generally  advisable  to  retain  the 
precipitate  and  diftuse  it  through  the  liquid,  stirring  or  shaking  it 
up  before  taking  each  dose. 

The  proximate  principle  called  vegetable  albumen,  which  is 
soluble  m  cold  water  and  alcohol,  is  coagulable  at  a  boiling  tem- 
perature, and  hence  is  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  together,  in  a  vegetable 
substance,  forbids  the  long-continued  application  of  a  boiling  tem- 
perature, especially  during  exposure  to  the  air,  as  a  tannate  of  starch 
IS  formed  which  is  insoluble,  and  comparatively  inert.  The  state 
of  division  of  the  drug  is  among  the  most  important  points  to  be 
observed  in  preparing  decoctions ;  if  too  coarse,  it  is  liable  to  be 
imperfectly  extracted,  while,  by  being  too  finely  divided,  it  is 
rendered  difficult  to  separate  on  the  strainer.  In  preparing  decoc- 
tions of  the  vegetable  astringents,  the  use  of  an  in)n  or  rusted  tin 
vessel  is  to  be  avoided  on  account  of  the  inky  tannate  of  iron  being 
formed. 

In  making  decoctions  the  ebullition  should  not  be  violent  or 
long  continued,  as  simmering  answers  every  purpose  of  hard  boiling. 
If  the  drug  contains  an  essential  oil  or  other  volatile  principle,  the 
vessel  should  be  covered. 
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OFFICINAL  DECOCTIONS. 

Decoctay  U.  S. 


Name. 

Proportions. 

Medloal  PropertiM. 

Decootum  ohimaphilsB 
•*        UV89  urei 
**        dulcamaro 

do. 
do. 

Oj 

Alterati?e,  diaphoretic. 
Astringent,  diuretic. 
SedatiTO,  alteratiTe. 

hsQmatozyli 
quercos  alb. 
oinoh.  fla?. 

do. 
do. 
do. 

Astringent. 

do.        Eztemallj. 
Tonic. 

•*      rub. 

do. 

do. 

oomuB  florida 

do. 

do. 

senegeo 
hordei 

do. 
do. 

Acrid  ezpeetormnt. 
NutritiTe,  diet. 

cetrarin 

Jss  to 

Q) 

Tonic,  demaloent. 

<« 

sarsaparilla  oomp.  (see 

Formula) 
aloes  oomp.,  Br.  P,  {tee 

Formula) 

Siss  to  Oj 

gr.  120  to  f  Jxxx 

Alterative. 

Aperient,  emmenagogae. 

REMARKS  ON  THE  DECOCTIONS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  from 
f3ij  to  Oj,  or  may  be  generally  stated  at  one  pint  in  divided  por- 
tions. Care  has  been  taken  by  the  framers  of  the  Pharmacopoeia  to 
select  for  this  form  of  preparation  those  drugs  least  liable  to  deteri- 
oration  by  exposure  to  the  influence  of  heat  and  the  atmosphere. 
To  this  remark  the  decoctions  of  cinchona  seem  exceptions ;  these  are 
even  more  objectionable  than  the  hot  infusions,  letting  fall  a  copious 
precipitate  on  cooling,  which  is  apt  to  contain  most  of  the  alkaloidfli 
They  are  improved  oy  the  addition  of  a  little  aromatic  sulphuric 
acid,  and  should  always  be  strained  while  hot,  and  shaken  up  when 
about  to  be  administered. 

Chimaphila  and  uva  ursi  are  well  adapted  to  this  form  of  prepar 
ration,  the  coriaceous  surface  of  the  leaves  having  a  tendency  to 
resist  the  action  of  water  at  a  lower  temperature.  The  decoction  of 
senega  is  almost  superseded  by  the  syrup,  which  is  a  far  more  agree- 
able preparation,  and  is  eflicient  in  a  much  smaller  dose. 

The  formula  for  the  preparation  of  these  is  so  nearly  uniform, 
that  with  the  exceptions  of  decoctions  of  pearl  barley ,  decoction  <rf 
Iceland  moss,  and  compound  decoction  of  sarsaparilla,  given  sepa- 
rately, it  may  be  thus  stated : — 

Take  of  (the  bruised  drug),  a  troyounce. 
Water,  a  sufficient  quantity. 

Boil  the  (bruised  drug)  in  a  pint  of  water  for  fifteen  minutes, 
strain,  and  add  sufficient  water,  through  the  strainer,  to  make  the 
decoction  measure  a  pint. 

Decoctum  CetraricBy  U.  S.     (Decoction  of  Iceland  Moss.) 

Take  of  Iceland  moss,  half  a  troyounce. 
Water,  a  sufficient  quantity. 
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Boil  the  Iceland  iuobs  in  a  pint  of  water  for  fifteen  minutes, 
straiQ  with  compression,  and  add  sufficient  water,  through  the 
sirainer,  to  make  the  decoction  measure  a  pint. 

Decocium  Sarsaparillce  Composiium^  TJ.  S.    {Compound  Decoction  of 

Sarsaparilla.) 

Ph.  Br. 

Take  of  Sarsaparilla,  sliced  and  bruised,  six  troyounces.  10  oz. 

Bark  of  sassafras  root,  sliced,  1  oz. 

Guaiacum  wood,  rasped,  1  oz. 

Liquorice  root,  oruised,  each,  a  troyounce.  1  oz. 

Mezereon,  sliced,  one  hundred  and  eighty  grains.  240  grs. 

Water,  a  sufficient  quantity.  Ovj  imp. 

Macerate  with  four  pints  of  water  for  twelve  hours  (one  hour, 
JRL  JSr.);  then  boil  for  a  quarter  of  an  hour  (ten  minutes,  PA.  Br,\ 
strain,  and  add  sufficient  water,  through  the  strainer,  to  make  the 
decoction  measure  four  pints. 

Compound  decoction  of  sarsaparilla^  which  is  an  imitation  of  the 
celebrated  Lisbon  diet  arinkj  is  also  officinal  in  some  other  Pharma- 
copmaSj  and  is  much  more  extensively  used  in  foreign  countries 
than  with  us.  It  is  often  used  along  with  or  after  a  mercurial 
ooorBe. 

Decocium  Hordei^  U.  S.    {Decoction  of  Barley.) 

Take  of  Barley,  two  troyounces. 

Water,  a  sufficient  quantity. 

Having  washed  away  the  extraneous  matters  which  adhere  to 
the  barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and 
throw  away  the  resulting  liquid.  Then,  having  poured  on  it  four 
pints  of  boiling  water,  boil  down  to  two  pints,  ana  strain. 

Decocium  hordei^  called  barley-water,  is  peculiar  in  its  mode  of 
preparation,  the  directions  requiring  that  the  decorticated  seeds, 
called  pearl  barley,  as  above,  should  be  washed  with  cold  water  to 
separate  •extraneous  matters,  then  boiled  for  a  short  time  in  a  small 
portion  of  water,  which  is  to  be  thrown  away:  upon  the  seeds, 
which,  by  this  process,  are  completely  freed  from  any  unpleasant 
taste,  and  are  much  swollen,  the  remainder  of  the  water  is  poured 
boiling  hot;  it  is  now  to  be  boiled  down  to  two  pints  and  strained. 
These  directions  are  peculiar  to  the  U,  S.  Pharm/icopceiaj  in  the  PA. 
£r.j  two  ounces  of  pearl  barley,  after  being  washed  in  cold  water, 
are  boiled  for  twenty  minutes  in  one  and  a  half  pints  of  water. 
Various  adjuvants  may  be  used  to  improve  the  taste  of  this,  such 
as  raisins,  figs,  or  liquorice  root,  when  not  contraindicated.  Its  use 
is  as  a  demulcent  and  nutritive  drink  in  inflammatory  and  febrile 
diseases  affecting  the  alimentary  canal  and  the  urinary  organs. 
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CHAPTER    VI. 

PERCOLATION,  OR  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  this  process  is  justly  regarded  as  indispensable 
to  all  who  practise  pharmacy.  In  previous  editions  of  this  work 
many  details  were  rendered  necessary  by  im{)erfect  knowledge  of 
the  essential  conditions  of  success  in  extracting  the  soluble  prin- 
ciples of  drugs,  which  are  now  no  longer  required.  In  accordance 
with  the  results  of  investigation  and  experience,  the  U.S.Pharmor 
copoeia  has  given,  in  the  late  editions,  such  lucid  directions  for  its 
employment  in  making  the  numerous  tinctures,  wines,  vinegars, 
syrups,  extracts,  fluid  extracts,  and  some  of  the  infusions,  that  its 
adoption  has  become  almost  universal,  and  has  effected  a  correspond- 
ing improvement  in  these  classes  of  preparations. 

History. — The  process  of  percolation  or  displacement  has  been 
employed  from  time  immemorial  in  the  preparation  of  coffee  in  the 
celebrated  Cafetiire  de  Doubelloy^  an  instrument  much  used  in 
France,  and  occasionally  in  this  country  at  the  present  time.  It 
consists  of  a  coffee-pot,  surmounted  by  a  movable  cylinder,  usually 
varying  from  three  to  five  or  six  inches  in  diameter,  and  from  eight 
to  ten  inches  in  length,  and  which  contains  two  perforated  dia- 
phragms, one  permanent  and  soldered  on  to  the  lower  extremity 
of  the  cylinder,  and  the  other  movable,  so  as  to  be  supported 
either  above  or  upon  the  top  of  the  mass  of  coffee  in  using  the 
apparatus. 

The  French  coffee-pot  is  a  displacement  apparatus  of  convenient 
construction,  and  had  been  long  celebrated  for  the  production  of  a 
clear  and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by 
decoction,  but,  until  the  year  1833,  the  idea  seems  not  to  have 
occurred  of  applying  it  to  the  production  of  pharmaceutical  pre- 
parations. This  application  is  due  to  M.  Boullay  A  Son,  French 
pharmaciens,  who,  by  their  admirable  and  well-conducted  experi- 
ments, first  demonstrated  the  adaptation  of  percolation  to  fhe 
general  purposes  of  the  shop  and  laboratory,  drew  the  attention  of 
the  profession  to  its  merits,  and  pointed  out  certain  forms  of  ap- 
paratus, and  the  modes  for  using  them. 

In  1836  an  article  by  M.  A.  Guillermond,  translated  from  the 
Journal  de  Pharmacie^  was  published  in  the  American  Journal  of 
Pharmacy^  vol.  vii.  p.  808,  and  in  1838  the  late  Augustine  Duhamel, 
a  scientific  pharmacist  of  Philadelphia,  published,  in  the  American 
Journal  of  Pharmacy^  vol.  x.  p.  1,  his  first  communication  upon 
the  new  process.  In  the  following  year,  in  connection  with  Wil- 
liam Procter,  Jr.,  now  Professor  of  Pharmacy  in  the  Philadelphia 
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College  of  Pharmacy,  he  engaged  further  attention  to  the  subject 
in  an  able  article  of  the  same  Journal,  vol.  xi.  p.  189,  in  which  a 
series  of  careful  experiments  in  the  preparation  of  extracts,  tinc- 
tures, infusions,  and  syrups  was  detailed,  which  so  conclusively 
proved  the  superiority  of  this  over  the  ordinary  processes  in  use 
that  intelligent  pharmacists  generally  were  induced  to  try,  and 
eventually  to  adopt  it.  In  the  mean  time  the  process  was  exten- 
sively made  known  through  pharmaceutical  works  in  England  and 
on  the  continent  of  Europe,  and  was  incorporated  more  or  less 
fully  into  the  several  Pharmacopmias. 

Tliis  process  so  far  found  favor  with  the  committee  having  under 
care  the  decennial  revision  of  the  U,  S.  Pharmacopoeia  in  1840, 
that  it  was  sanctioned  to  a  considerable  extent  in  the  edition  of 
our  national  standard  for  that  year.  In  1850  it  was  still  more  fully 
adopted,  though  not  without  directions  for  maceration  designed 
for  those  not  practically  familiar  with  it.  At  the  present  time,  it 
is  so  fully  recognized  and  extensively  employed  in  the  preparation 
of  Galenical  s(3utions,  as  almost  to  supersede  the  process  of  mace- 
ration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Asso- 
ciation in  1858,  Prof.  I.  J.  Grahame,  of  the  Maryland  College  of 
Pharmacy,  proposed  some  modifications  of  the  process  as  then  con- 
ducted, of  so  much  utility  as  to  have  given  a  new  impetus  to  this 
branch  of  pharmaceutical  manipulation.  His  improvement  con- 
sisted :  Firsts  in  the  use  of  the  common  funnel  for  all  ordinary 
purj)Oses,  the  conical  shape  allowing  the  swelling  of  the  solid  con- 
tents without  compacting  them  so  tightly  together  as  in  the  case 
of  a  straight-sided  cylinder.  Second^  tne  use  of  powders  of  regular 
and  definite  degrees  of  fineness,  regulated  by  the  permeability  of 
the  drug.  Third,  the  proper  graduation  of  the  moisture  imparted 
to  the  powder  before  packing  it  in  the  funnel.  Increased  atten- 
tion to  these  points  has  simplified  the  process  and  increased  its 
rapidity  and  efficiency. 

The  far  more  ready  and  universal  adoption  of  percolation  in  the 
United  States  than  in  England  has,  perhaps,  promoted  the  adop- 
tion, among  us,  of  the  more  concentrated  forms  of  medicines  in 
preference  to  those  prepared  by  the  old  processes,  still  largely  em- 
ployed by  the  British  and  some  continental  pharmacists. 

Dr.  E.  R.  Squibb  has  since  done  much  toward  improving  the 
process.  By  frequently  repeated  experiments  upon  a  great  number 
of  drugs  of  diflferent  degrees  of  fineness  he  has  shown  that  much  of 
the  menstruum  directed  in  the  older  formulas  was  often  unnecessary, 
and  sometimes  injurious,  as  it  required  prolonged  exposure  to  boat 
in  finishing  the  preparations.  The  modifications  of  the  process 
were  such  as  to  induce  the  introduction  of  a  new  term,  that  of  re- 
percolation.  The  whole  of  the  papers  can  be  consulted  in  the  Pro- 
eeedin^s  of  the  Am.  Pharm,  Assoc,  for  the  years  1865, 1866, 1867,  and 
1870.  The  process  consists  essentially  of  submitting  the  same  men- 
struum to  diiferent  and  fresh  portions  of  the  drug  to  be  exhausted. 
The  usual  method  of  procedure  is  this:  the  powder  to  be  acted 
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upon  is  divided  into  three  portions;  the  first  is  to  be  moistened  with 
the  desired  quantity  of  menstruum,  and,  after  standing  half  an  hour 
in  a  covered  vessel,  is  to  be  transferred  to  a  percolating  funnel ;  the 
first  two  or  three  fluidounces  that  pass  are  to  be  returned  to  the 
funnel,  and  five  parts  of  menstruum  are  to  be  added  part  at  a  time, 
after  each  one  has  been  absorbed ;  the  percolation  should  continue 
till  six  and  one  half  parts  have  passed,  the  percolate  being  divided 
into  different  portions,  first  of  two  parts,  and  the  others  of  a  part 
each,  except  the  last  which  will  be  &  half  part.  Proceed  with  the 
second  portron  of  material  in  the  same  manner,  using  the  first  of 
one  hundred  parts  of  percolate  in  place  of  fresh  menstruum,  and 
following  the  last  addition  of  percolate  with  fresh  menstruum — 
this  is  to  be  continued  as  before  until  7.5  parts  are  obtained.  This 
process  is  to  be  repeated  with  the  third  portion  of  material,  using 
the  first  two  parts  of  menstruum  from  the  second  process,  and  it  is 
to  be  continued  until  9.5  parts  of  percolate  have  been  obtained. 
The  alcohol,  when  that  is  the  menstruum  employed,  is  to  be  re- 
covered by  distillation. 

Mr.  Samuel  Campbell,  of  Philadelphia,  has  also  written  several 
papers  of  practical  value  upon  this  subject,  in  which  he  recommends 
maceration  as  bein^  far' more  important  than  fine  comminution. 
His  papers  are  published  in  the  Am.  Joum,  Pharm.^  vol.  41,  42. 

The  common  tin  displacer  consists  of  a  cylinder  varying  in  size, 
but  at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by 
a  funnel,  the  neck  of  which  is  made  small  enough  to  insert  con- 
veniently into  a  common  tincture  or  narrow-mouth  packing  bottle; 

two  perforated  diaphragms  of 


Fig.  216. 


Fig.  217. 


the  size  of  the  cylinder,  and 
loosely  fitting  into  it;  each  of 
these  has  a  small  ring  of  wire 
soldered  on  to  it  to  facilitate 
its  removal.  Sometimes  these 
cylinders  are  much  larger  at 
the  top,  tapering  toward  the 
lower  end,  and  there  is  an  ad- 
vantage in  this  shape  over 
straignt  sides,  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely  perforated 
tin  plate  (the  finest  sold  is  not 
objectionable),  while  the  upper 
may  be  made  of  ordinary  tinned 
iron,  pierced  with  compara- 
tively large  holes.  Occasionally  the  lower  diaphragm  is  soldered 
to  a  very  small  tin  tube,  open  at  both  ends,  of  nearly  the  length  of 
the  cylinder,  near  the  top  of  which  is  a  ledge  on  which  the  upper 
diaphragm  is  made  to  rest,  as  in  the  French  cofltee-pot  and  in  the 
air-tight  displacer  (Fig.  222);  the  object  of  this  is  to  allow  the 
passage  of  air  from  the  lower  or  receiving  vessel  into  the  top  of  the 
cylinder.    A  brass  stopcock  has  been  recommended  to  be  added  to 


The  displacer,  with  upper  and  lower  disphrftgm. 


1  effected  in  the  per- 


Pig.  218.     Fig.  219. 


THE    APPARATUS. 

the  lower  orifice,  so  that  maceration  can  b* 
colator. 

The  Queensvxire  IXsplaeer. — This  is  the  Bame  as  the  above  in 
shape;  the  material  is  more  cleanly;  it  ia  not  liable  to  corrosion 
with  acid  liquids,  nor  to  impart  a  black  color  and  metallic  taste  to 
solutioDB  of  the  vegetable  astringents. 

Lamp^himney  iHsplacers. — So  form  of  apparatus  is  cheaper  for 
tmoll  operations  than  ordinary  lamp^himueys,  either  plain  (Fig. 
S20)  or  with  balb  (Fig.  221).  The  smaller  end  of  the  chimney  is 
fillM  with  a  cork  cut  bo  as  to  allow  the  free 
passage  of  the  liquid,  at  the  same  time  that 
It  affords  a  mechanical  support  to  the  mass, 
or  covered  with  a  piece  of  gauze,  book-mus- 
lio,  or  other  coarse  fabric,  tied  securely  by 
a  string  round  the  chimney  near  its  lower 
edge,  and  a  little  carded  cotton  being  placed 
on  it,  the  under  diaphragm  is  rendered  com- 
plete; the  upper  one  may  bo  made  of  pa[>er, 
when  necessary,  as  before  described,  or,  where 
the  diameter  is  small,  may  be  omitted. 

These,  having  no  funnel-shaped  termina- 
tions, require  to  be  inserted  in  a  wide-mouth 
bottle;  one  which  answers  the  purpose  should  be  selected  and 
always  kept  at  hand ;  a  piece  of  thick  pasteboard,  or  other  firm  sub- 
atauce,  may  be  used  as  a  support  for  an  apparatus  of  this  descrip- 


Fig.  220. 


Fig.  221. 


Fig.  222. 


[iaiDp.ehImDej  dlaplaoer,  with  lupporti. 
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tioD  hy  cutting;  a  hole  in  it  of  the  required  size,  bo  aa  to  SDspend  it 
over  a  dish,  or  by  the  aid  of  a  retort  stand  into  a  eaitable  jar  or 
measure,  as  shown  in  Figs.  220  and  221.  Lamp-chimneys  with 
bulbs  are  still  more  convenient  in  this  respect. 

Fig.  222  represents  a  tin  displacer  with  a  water-joint  near  the 
top  for  covering  and  preventing  evaporation  in  making  ethereal  or 
other  veiy  volatile  preparations ;  the  little  tube  e  serves  for  the 
escape  of  the  air  from  the  lower  vessel  £,  so  as  to  equalize  the  at- 
mospheric pressure  between  the  top  of  the  air-tight  displacer  and 
the  receiving  bottle ;  the  lower  diaphragm  a  is  soldered  on  to  the 
top  of  this  tube,  and  the  upper  diaphragm  rests  on  it;  e  represents 
the  gutter  into  which  the  top  d  fits,  ana  which,  being  filled  with 
water,  constitutes  an  air-tight  connection.  The  displacer  fits  into 
the  narrow-month  bottle  either  by  the  aid  of  a  cork  or  not,  as  the 
case  may  require. 

The  form  of  percolator  devised  by  Dr.  E.  R.  Squibb  is,  perhaps, 
the  most  complete  for  tiw 


Fig.  223. 


purpose  of  the  pharmacist 
of  any  yet  described ;  it 
is  represented  in  Fig.  223. 
A,  percolator,  11}  in.  deep 
inside  measure;  5|  in. dia- 
meter at  top ;  2  in.  dia- 
meter at  bottom,  which 
should  be  flat ;  a  rim 
around  the  top  serves  to 
strengthen  it ;  the  upper 
edge  should  be  ground 
flat  BO  that  it  may  be 
covered  perfectly.  The 
cover  is  best  made  of 
heavy  sheet  India-rubber ; 
a  section  about  one-third 
being  cut  nearly  through 
from  the  lowerside  forms 
a  good  binge,  e  is  the 
well-tube ;  /,  i,  siphon, 
which  is  automatic  and 
empties  the  well-tube. 
For  a  full  description  of 
the  method  of  manipu- 
lating, the  reader  should 
consult  the  paper  in 
I^oc.  Amer.  Pharm.  Aas., 
vol.  XX.  p.  182. 

Broken  Bottles. — A  por- 
tion of  the  broken  bottles 
in  a  shop  have  the  bottom 
cracked  uniformly  off", 
which  is  likely  to  occur 
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Fig.  224. 


when  hot  liquids  are  poured  into  them ;  they  furnish  a  cylinder- 
shaped  vessel  not  unlike  the  tin  displacement  apparatus  above  de- 
scriDed  (Fig.  222) ;  a  plug  of  cotton  is  used  for  a  diaphragm,  as  in  the 
case  of  the  funnel.  The  bottoms  of  bottles  may  be  cracked  off  for  this 
purpose  by  passing  gradually  round  them  a  red-hot  rod  of  iron  in 
contact  with  the  glass,  and,  when  fractured,  removing  the  sharp 
edge  by  a  file,  or  by  inserting  the  bottle  in  a  shallow  vessel  of  cold 
water,  so  as  to  be  immersed  just  up  to  the  line  to  be  fractured,  and 
filling  it  nearly  to  the  same  line  with  water,  then  pouring  in  a  suf- 
ficient quantity  of  oil  of  vitriol  suddenly  to  raise  the  temperature 
on  the  inside,  the  bottom  will  generally  drop  out. 

Very  convenient  and  economical  glass  displacement  funnels  are 
made  of  various  sizes,  in  shape  like  a  broken  bottle, 
but  thicker  and  more  uniform,  and  with  a  smooth 
edge  at  both  ends ;  the  neck  is  drawn  out  with  the 
view  to  inserting  into  a  bottle,  and  the  cylinder 
may  be  conveniently  covered  with  a  suitable  piece 
of  glass  when  desirable.     No  diaphragms  accom- 

Kny  the  apparatus ;  sponge,  cotton,  or  broken  glass 
ing  used. 

Availing  ourselves  of  the  very  cheap  and  common 
production  of  syringes  from  glass  tubes,  which  ex- 
tend to  one  and  a  quarter  inch  in  diameter,  and  can 
be  furnished  at  a  very  low  price,  we  have  procured 
the  apparatus  represented  in  Fig.  224.  It  is  a  glass 
syringe  of  the  largest  size,  without  the  piston  or 
cap.  It  can  only  be  used  for  small  operations,  for 
which,  however,  it  is  well  adapted.  In  treating 
Spanish  flies  and  other  substances  with  ether,  we 
have  found  it  convenient  from  the  facility  with 
which  the  top  can  be  corked  up,  preventing  evapo- 
ration; a  variety  of  preparations  may  be  conve- 
niently made  with  the  syringe  pattern  displacer. 

The  Glass  Funnel. — As  already  stated,  the  com- 
mon funnel  furnishes  one  of  the  most  complete  forms 
of  displacement  apparatus.  A  porous  diaphragm 
inserted  at  the  upper  and  widest  portion  of  the  neck, 
may  consist  of  a  piece  of  moistened  sponge,  of  cotton,  or  of  tow,  but  a 
perforated  cork  covered  with  a  disk  of  filtering  paper  is  preferable, 
while  for  the  purpose  of  spreading  the  liquid  over  the  surface  of  the 
mass,  a  circular  piece  of  porous  paper  or  of  cotton  cloth  will  serve 
eveiy  purpose.  When  a  straight  cylinder  is  used  the  swelling  of  the 
solid  contents  of  the  displacer  during  the  progress  of  its  saturation 
with  the  menstruum  frequently  almost  arrests  the  passage  of  the 
liquid ;  but  in  an  ordinary  funnel  the  lateral  pressure  is  forced  into 
an  upward  direction,  owing  to  the  tapering  of  the  sides  of  the  fun- 
nel, and  while  the  mass  is  rendered  sufficiently  compact,  it  is  not  so 
compressed  as  to  interfere  with  the  operation  of  capillary  attraction 
and  the  displacement  resulting  from  the  pressure  of  the  superin- 
cumbent liquid. 


Small  syringe  pat- 
tern  displacer. 


Fig.  225. 
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In  the  PharMaeop(eia,the  form  of  the  percolator  ia  often, tfaoagh 
not  aiwaje,  deeigDated  in  the  several  formulas.  When  ether  is 
Dsed  as  a  menstruum,  cylindrical  percolators  are  directed  to  he 
used.  Wbeti  a  funnel  is  used,  a  circular  piece  of  muslin  or  of  lint 
is  directed  to  be  pressed  into  the  neck  by  means  of  a  cork  with 
notched  sides,  but  in  all  cases  a  similar  piece  of  muslin,  moistened 
slightly  with  the  menstruum,  is  directed  to  be  interposed  between 
the  diaphragm  and  the  powder  to  prevent  the  passage  of  the  fine 
particles  of  the  latter. 

JHeceivinff  Vessel. — For  reasons  that  will  more  fully  appear  when 
describing  the  management  of  the  process,  it  is  necessary  that  the 
receiving  vessel  should  be  of  such  size  as  to  hold 
precisely  the  quantity  it  ia  proposed  to  make,  or 
he  suitably  graduated  to  this  quantity.  A  con- 
venient plan  adopted  in  the  school  of  practical 
pharmacy,  where  various  preparations  are  going 
on  at  the  same  time,  is  to  mark  upon  a  narrow 
slip  of  piiper  the  name  and  quantity  of  the  prepa- 
ration about  being  made,  and  paste  this  upon  the 
receiving  vessel  before  commencing  the  process,  io 
such  a  (losition  that  when  the  required  quantity 
has  passed  it  will  just  reach  the  top  of  the  slip  of 
paper. 

It  is  convenient  for  common  purposes  to  keep 
one  or  more  graduated  bottles,  made  by  pasting  a 
slip  of  paper  longitudinally  on  the  bottles  marked 
with  a  pen  to  the  faviij,  fjx,  fSxij,  Oj,  and  fjxx 
denominations,  as  shown  in  this  cut;  the  paper 
may  be  rendered  impervious  to  moisture  by  collo- 
dion or  other  varnish. 

botUe. 

Thb  Manaoemest  of  the  Pkocbss. — The  follow- 
ing general  directions  describe  the  most  approved  mode  of  conduct- 
ing percolation  : — 

Reduce  the  substance  to  a  uniform  powder  which  will  pass 
through  a  sieve  of  from  twenty  to  fifty  meshes  to  the  linear  inch 
(if  of  very  close  textnra  a  sieve  of  sixty  meshes  is  to  be  preferred) ; 
now  add  just  sufficient  of  the  menstruum  to  dampen  tne  powder 
without  wholly  destroying  its  mobility;  this  usually  requires  from 
one-fourth  to  one-half  as  much  menstruum  as  powder,  and  may  be 
accomplished  on  paper  without  moistening  it.  Now  transfer  to  a 
glass  funnel  or  other  cylindrical  vessel  with  a  porous  diaphragm, 
and  pack  it  with  little  or  much  pressure,  according  to  its  tenacity  or 
disposition  to  adhere  (more  firmly  when  alcohol  or  ether  is  the 
menstruum  than  when  water  is  to  he  used);  if  the  particles  of  the 
moistened  powder  move  freely  on  each  other,  the  packing  shonld 
be  with  as  much  force  as  a  gloss  vessel  will  bear,  the  whole  of  the 
powder  being  introduced  at  once,  and  packed  with  a  pestle  or  pack* 
ing-stick.  The  percolator  being  now  properly  supported  witn  its 
neck  in  a  marked  i-cceiving  vessel,  the  whole  quantity  of  the  men- 
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struum  may  be  poured  on,  or  to  the  capacity  of  the  funnel,  and  the 
process  allowed  to  proceed  to  completion.  The  liquid  must  not  be 
allowed  to  pass  more  rapidly  than  by  drops,  and  where  a  continu- 
ous stream  runs  from  the  extremity  it  is  an  indication  of  the  neces- 
sity of  more  thorough  packing.  In  most  cases  this  may  be  reme- 
died by  corking  up  the  tubule  of  the  funnel  and  allowing  the  mass 
to  become  more  compact  by  swelling,  or  it  may  be  necessary  to  re- 
move and  repack  the  mass. 

Instances  in  which  ether  or  strong  alcohol  is  used  as  the  men- 
struum, frequently  constitute  exceptions  to  the  rule  of  passing  by 
drops;  in  these  the  operator  will  use  his  judgment  as  to  repassing 
the  liquid,  being  careful  that  the  strength  is  fully  and  completely 
extracted  by  the  quantity  of  liquid  remaining  in  the  preparation 
when  completed. 

In  the  process  of  packing  the  moistened  powder  into  the  cylinder, 
reference  must  be  had  to  the  nature  of  the  substance  in  hand  and 
the  menstruum ;  the  rule  seems  to  be  that  the  firmness  of  the  pack- 
ing should  be  inversely  as  the  solvent  and  softening  power  of  the 
liquid  upon  the  solid  under  treatment. 

when  a  substance  in  a  suitable  powder  has  been  dampened  and 
properly  packed  in  a  percolator,  so  that,  on  the  addition  of  the 
liquid  above,  it  passes  drop  by  drop,  and  the  first  portions,  being 
returned,  give  a  clear  and  very  strong  preparation,  the  last  portions 
of  liquid  should  pass  almost  destitute  of  the  soluble  principles  corittimQd 
in  the  drug.  This  is  the  clearest  indication  of  the  success  of  the 
manipulation,  and  obviates  the  necessity  of  any  mGans  o(  exjjressing 
the  last  portions  of  liquid  from  a  porous  mass. 

In  making  preparations  by  displacement,  we  should  aim  by 
skilful  manipulation  to  extract  nearly  all  from  the  drug  that  is 
soluble,  before  reaching  the  measure  indicated  in  the  formula,  the 
last  addition  will  then  serve  to  displace  the  last  portion  held  by  the 
dregs,  and  to  dilute  the  liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  satu- 
rated with  the  strongest  portion  of  the  liquid,  which  is  wasted 
unless  some  means  of  expression  are  resorted  to;  but,  if  the  dregs 
be  thrown  upon  a  filter  and  drained,  and  a  portion  of  the  menstruum 
poured  upon  it,  the  last  drop  may  sometimes  be  displaced  without 
a  resort  to  the  troublesome  process  of  expression. 

If  the  liquid  thus  added  to  the  dregs  is  difterent  from  the  men- 
struum originally  employed,  and  especially  if  it  is  a  heavier  liquid, 
it  is  liable  to  mix  with  it,  and  sometimes  results  in  injury  to  the 

(^reparation.     By  adding  about  one-third   less  of  the  displacing 
iquid  than  the  supposed  quantity  of  menstruum  remaining  in  the 
dregs,  this  inconvenience  is  generally  obviated. 

ui  the  preparation  of  tinctures  in  which  the  last  portions  cannot 
be  recovered  by  adding  water  on  to  the  top  of  the  cylinder,  and  in 
making  large  quantities  of  extracts  with  strong  alcohol,  the  con- 
siderable loss  of  the  alcohol  calls  for  the  use  of  a  press.  Convenient 
screw-presses  are  made  in  the  cities,  and  sold  at  moderate  prices ; 
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III  tlio  P/wrj/taco/KEia,  the  form  of  tbepercolat 
not  ahvaj-3,  designated  in  the  several  formol 
used  as  a  lueiiatrauiii,  cyliudriual  percolato' 
uBGil.     When  a  funnel  ia  used,  a  circnhir  p' 
is  directed  to  be  pressed  iuto  the  neck 
notched  sides,  but  in  all  coaes  a  eimilar 
slightly  with  the  mcnatruuni,  is  direct' 
the  diaphragm  and  the  powder  to  p  ^\^ 

particles  of  tlie  latter.  .  ^^^^ 

Jiecciving  Vessel. — ^For  reasons  t'  -.^rtttion 

describing  the  management  of  t'  iaMnded 

receiving  yea*-  .  „re  made  h 

prcciaelythe  .mplished  by 

bo  Bnitably  .^^pteJ  equally  to 

voiiient  p  Lontaining  the  qua 

phnrmac  ^.  ti,g  preparation,  is 

^v  ^^1  *        -  i^^ft^d  *  glass  t  ube  of  i 
slip  o        .^g  percolator,  the  tube  will . 
"'*"      .-i  oontained  in  it.     Tlie  low 
""      i' re  curve  tamed  on  it;  the  1 
"    j-^j-'l  in  [liie  manner  will  not  die 
■  •  Ttrwlator  until  the  surface  of  t 
,  •  ^-  the  extremity  of  the  tube;  a 
'  -    -.TO  the  bottle,  and  a  correspond) 
'^..^-■r.i.     In  tliis  way,  the  supply  in 
-    ::.:::  the  bottle  1ms  cm]»tied  itself 
•\«antity  of  the  liquid   has  be 
0,-itiniatcd,  the  preparation  wil 
without  further  attention. 

Instead  of  having  merely  a  i 
of  tul)c  inserted  in  the  mouth 
fi-om  which  the  liquid  is  suiipli 
miiy  he  used,  as  ehown  in  1-  ig. 
case,  the  afflux  tul>e  a  is  turnod 
as  i-ocommen<lcd  above,  and  aa  tl 
out  hero  air  enters  at  b.  Tlie  t 
liquid  into  wliicli  a  is  imnicree 
ever,  be  so  iiir  below  the  lowest 
to  enable  the  air  to  depress  the 
external  ascending  part  of  b,  and 
';;-,u..u.fiiir*.  *'"-' bottle. 
*^  ^" X-^>«"">'-  The  size  of  the  tulws  must  I 

ranged  that  the  liquid  will  not 
^A-*  '■''•■'''  oritico  of  the  tube  be  in  contact  with  the  c- 
i:!vr,  «■'  'hat  the  cohesive  attraction  of  the  liquid  n 
,K-  ,■.»•.■•.'.!:> ry  attraction. 

f"-!-  ■■■.•'.\'im(i-  i>f  the  process  of  percolation  is  verj'  si 
,s  ■.v:r-.itii'n;  Krfli  are  due  to  capillary  attraction. 
,( ■  -tiiiMi,  the  capillarity  of  the  paper  causes  the  ab 
,\a.''"  MU;intiIy  of  liquid,  but  on  more  than  enough  tt 
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'Irives  out  the  first,  taking  its  place,  and 

'  ing  occurs  in  percolation;   a  jwrous 

any  liquid  for  which  it  has  an 

M  of  liquid  be  jwured  on  above, 

•ind  hence,  in  j)roportion  to 

ior  things  being  equal,  will 

'^  r  pass  through  most  plants  so 

,  is  due,  perhaps,  in  part  to  these 

id  by  this  8i)ecie8  of  attraction,  but 

L'ss  freely  the  organic  proximate  princi- 

|iliint8,  and  which  render  aqueous  liquids 

ID  i)a8S  with  difficulty. 

js^  such   as   rhubarb,  senna,  squill,  gentian, 

others  containing  a  large  proportion  of  extractive 

■L  be  conveniently  treated  by  displacement  with  wine 

Dutainin^  a  considerable  proportion  of  water,  owing  to 

■vverful   capillarity ;    in   treating  these,  either   by  water, 

il  alcohol,  or  diluted  acetic  acid,  tlio  following  points  are  to 

observed: — 

«•  The  powder  must  not  be  too  fine,  though   uniform.      The 

f^rmacopceia  directs  for  rhubarb,  to  be  treated  with  mixed  alcohol 

•nd  diluted  alcohol,  in  a  i»owder  which  would  pass  through  a  sieve 

of  50  meshes  to  the  linear  inch  (moderately  fine);  or  in  instances 

^hene  diluted  alcohol  is  used,  40  meshes  (moderately  coarae).     For 

^i^ngjtreated  with  diluted  alcohol,  moderately  fine.   S<iuill,  treated 

either  with   diluted   alcohol   or  diluted   acetic   acid,  moderately 

^i^    Gentian  is  ordered  in  moderately  fine  (So.  50)  and  mode- 

IJtely  coarse  (No.  40)  powder,  according  to  the  alcoholic  strength 

^  tiie  menstruum. 

*•  The  coarse  powder  must  be  thorouffhly  moistened  with  the 
^*i«truum  before  being  introduced  into  the  precolator;  it  must  be 
^  first  rather  loosely  packed,  otherwise,  being  swelled  very  much 
^  the  absorption  of  the  liquid,  it  may  become  too  tight.  The 
*^mon  funnel  is  to  be  preferred  under  these  circumstances. 
^*  When  the  process  proceeds  with  difliculty,  from  the  causes 
O've  described,  or  from  otherwise  defective  manipulation,  it  may 
Partly  obviated  by  adding  a  considerable  column  of  the  men- 
"^om  above  the  mass;  this,  acting  by  hydrostatic  pressure,  forces 
^  liopid  through  with  increased  facility. 

^*  Time  and  patience  will,  to  a  certain  extent,  correct  the  Rame 
Acuity;  after  the  first  portions  of  the  liouid,  which  pass  so  slowly 
^^u  being  highly  charged  with  the  soluble  principles,  and  from  the 
^tinued  swelling  of  the  powder,  the  remainder  will  often  come 
fX)ugh  more  readily,  increasing  in  rapidity  to  the  end. 
^*.  The  admixture  of  sand  serves  a  good  purix)se  in  this  case,  as 
%hat  of  the  gum  resins. 

^  Alcohol,  diluted  in  various  projiortions  with  water,  is  directed 

*   makine  fluid  extract  of  senna,  fluid  extra(;t  of  jank-root,  syrup 

liiubaro,  syrup  of  seneka,  compound  syrup  of  s<^uill,  and  some 
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those  shown  in  the  previous  chapter  are  well  adapted  to  the  ohject 
in  view. 

Solution  of  Gum  Hesins,  etc.,  in  Displacement  Ajmaratua. — Vege- 
table  products  of  this  class  are  usually  so  soluble  in  the  menstriu 
employed  for  their  extraction  as  to  render  it  a  matter  of  little  im- 
portance whether  they  are  treated  hy  maceration  or  percolatioD. 
Thi^  should  be  thoroughly  divided  in  order  to  expose  an  ext«Qde<l 
surlace  to  the  action  of  the  liquid,  and,  if  diseolved  by  percolation, 
should  be  mixed  with  an  equal  bulk  of  sand  to  facilitate  the  pro- 
cess. Tiocturea  of  this  class  made  by  maceration  require  to  lie 
filtered  to  free  them  from  impurities  susj^ended  in  them,  the 
necessity  of  which  is  obviated  when  they  are  made  by  j^iercolation. 
Continuous  percolation  may  be  accomplished  by  the  following 
automatic  arrangement,  which  is  adapted  equally  to  filtration : — 

A  bottle  or  ^obe,  capable  of  containing  the  quantity  of  men- 
struum necessary  to  complete  the  preparation,  is  fitted  with  a 
perforated  corlt,  m  which  is  inserted  a  glass  tube  of  such  length  aa 
that,  being  inverted  over  the  percolator,  the  tube  will  descend  oelow 
the  surface  of  the  liquid  contained  in  it.  Tbe  lower  end  of  the 
tube  should  have  a  snort  curve  turned  on  it;  the  bottle  or  globe 
being  filled  and  arranged  in  this  manner  will  not  discharge  any  of 
its  contents  into  the  percolator  until  the  surface  of  the  liquid  con- 
tained in  it  falls  below  the  extremity  of  the  tube;  a  bubble  of  air 
will  then  pass  up  into  the  bottle,  and  a  corresponding  portion  of 
the  liquid  will  descend.  In  this  way,  the  supply  in  the  percolator 
will  be  kept  up  uutil  the  bottle  has  emptied  itself;  and,  if  the 
quantity  of  the  liquid  has  been  accumtely 
Fig,  226.  estimated,  the  preparation  will    be    finished 

without  further  attention. 

Instead  of  having  merely  a  straight  piece 
of  tube  inserted  in  the  mouth  of  the  bottle 
from  which  the  liquid  is  supplied,  two  tubes 
may  be  used,  as  shown  in  Fig.  226.  In  this 
case,  the  afflux  tube  a  is  turned  up  at  the  end, 
as  recommended  above,  and  as  the  liquid  runs 
out  here  air  enters  at  b.  The  surface  of  the 
liquid  into  which  a  is  immersed  must,  how- 
ever, be  so  far  below  the  lowest  [wint  of  i  as 
to  enable  the  air  to  depress  the  liquid  in  the 
external  ascending  part  of  6,  and  thus  toenter 
the  bottle. 

tionanddiipiuenieui.  Ihe  Bize  Of  the  tuDes  must  be  also  80  ar- 

ranged that  the  liquid  will  not  run  from  a 
unless  the  orifice  of  the  tube  be  in  contact  with  tbe  contents  of  the 
filter,  so  that  the  cohesive  attraction  of  the  liquid  may  overcome 
the  capillary  attraction. 

The  rationale  of  the  process  of  percolation  is  very  similar  to  that 
of  filtration ;  both  are  due  to  capillary  attraction.  In  ordinary 
filtration,  the  capillarity  of  the  paper  causes  the  absorption  of  a 
certain  quantity  of  liquid,  but  on  more  than  enough  to  wet  it  being 
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added,  the  pressure  of  this  drives  out  the  first,  taking  its  place,  and 
so  on.  Precisely  the  same  thing  occurs  in  percolation ;  a  porous 
substance,  being  saturated  with  any  liquid  for  which  it  has  an 
id£nity,  will  yield  this  up,  if  a  portion  of  liquid  be  poured  on  above, 
from  the  force  of  gravitation  merely  ;  and  hence,  in  proportion  to 
the  height  of  the  column  of  liquid,  other  things  being  equal,  will 
be  the  rapidity  of  the  process. 

The  fact  that  alcohol  and  ether  pass  through  most  plants  so 
much  more  rapidly  than  water,  is  due,  perhaps,  in  part  to  these 
liquids  being  less  forcibly  held  by  this  species  of  attraction,  but 
mainly  to  their  dissolving  less  freely  the  organic  proximate  princi- 
ples most  abounding  in  plants,  and  which  render  aqueous  liquids 
so  thick  and  viscid  as  to  pass  with  difficulty. 

Very  'porous  drugs^  such  as  rhubarb,  senna,  squill,  gentian, 
hyoecyamus,  and  others  containing  a  large  proportion  of  extractive 
matters,  cannot  be  conveniently  treated  by  displacement  with  wine 
or  liquids  containing  a  considerable  proportion  of  water,  owing  to 
their  powerful  capillarity ;  in  treating  these,  either  by  water, 
dilutea  alcohol,  or  diluted  acetic  acid,  the  following  points  are  to 
be  observed : — 

rt.  The  powder  must  not  be  too  fine,  though  uniform.  The 
Pharmacopxia  directs  for  rhubarb,  to  be  treated  with  mixed  alcohol 
and  diluted  alcohol,  in  a  powder  which  would  pass  through  a  sieve 
of  60  meshes  to  the  linear  inch  (moderately  fine) ;  or  in  instances 
where  diluted  alcohol  is  used,  40  meshes  (moderately  coarse).  For 
senna,  treated  with  diluted  alcohol,  moderately  fine.  Squill,  treated 
either  with  diluted  alcohol  or  diluted  acetic  acid,  moderately 
coarse.  Gentian  is  ordered  in  moderately  fine  (No.  50)  and  mode- 
rately coarse  (No.  40)  powder,  according  to  the  alcoholic  strength 
of  the  menstruum. 

b.  The  coarse  powder  must  be  thoroughly  moistened  with  the 
menstruum  before  being  introduced  into  the  precolator;  it  must  be 
at  first  rather  loosely  packed,  otherwise,  being  swelled  very  much 
on  the  absorption  of  the  liquid,  it  may  become  too  tight.  The 
common  funnel  is  to  be  preferred  under  these  circumstances. 

c.  When  the  process  proceeds  with  difficulty,  from  the  causes 
above  described,  or  from  otherwise  defective  manipulation,  it  may 
be  partly  obviated  by  adding  a  considerable  column  of  the  men- 
struum above  the  mass;  this,  acting  by  hydrostatic  pressure,  forces 
the  liquid  through  with  increased  facility. 

d.  Time  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty;  after  the  first  portions  of  the  liauid,  which  pass  so  slowly 
from  being  highly  charged  with  the  soluble  principles,  and  from  the 
continued  swelling  of  the  powder,  the  remainder  will  often  come 
through  more  readily,  increasing  in  rapidity  to  the  end. 

e.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as 
in  that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  directed 
for  making  fluid  extract  of  senna,  fluid  extract  of  pink-root,  syrup 
of  rhubarb,  syrup  of  seneka,  compound  syrup  of  squill,  and  some 
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other  preparatioHB,  on  account  of  the  difficulty  of  coudacting  the 
percolation  with  water  alone, 

Yery  compact  Drugs. — Seeds  and  other  parte  of  plants,  when  of 
close  texture,  not  readily  penetrable  by  meuatrua,  may  reqaire,  as 
directed  iu  the  case  of  tincture  of  nux  vomica,  that  the  finely 
powdered  drug  be  subjected  to  prolonged  elevation  of  temperature 
in  contact  with  the  menstruum,  previouBly  to  percolation.  And 
the  instances  are  frequent,  not  only  in  preparing  fluid  extracts,  but 
also  tinctures,  that  owing  to  failure  to  extract  the  whole  strength 
of  the  drug  with  the  quantity  of  menstruum  ordered,  it  becomes 
necessary  to  continue  tue  process  and  evaporate  the  excess  of  the 
menstruum ;  in  such  cases,  special  care  must  lje  taken  to  preserve 
the  proper  alcoholic  strength  of  the  preparation  by  allowing  for 
the  greater  proportional  loss  of  the  more  volatile  ingredient,  and  to 
prevent  the  deterioration  of  the  preparation  by  beat,  by  the  jwe- 
caution  almost  invariably  directed  in  the  Pharmanopaiay  of  setting 
aside  the  tirst,  more  concentrated,  part,  evajiorating  the  last  portion 
only,  and  finally  mixing  the  liquors. 

jjisptacement,  apjAied  io  hot  liquids,  requires  some  modification  of 
the  apparatus  and  the  manipulation. 

The  deterioration  to  whicu  vegetable  infusions  nre  liable  by  boit 
ing  is  adverted  to  under  that  head  ;  the  chief  use  of  percolation 
with  steam  or  hot  liquids  is  to  obviate  this,  at  the  same  time  that 
the  advantages  of  high  temperature  are  secured. 


Fig.  227. 


The  steam  percolator,  Fig.  227,  invented  by  the  late  C.  Aagnatus 
Smith,  of  Cincinnati,  Ohio,  consists  of  two  distinct  parts,  S,  the 
diaplacer,  and  C,  the  boiler,  connected  by  a  tube  of  tin  or  lead,  D. 
.4  IB  a  tin  cap  luted  on  to  the  top  of  a  common  displacement  tobe 
terminating  in  the  funnel-shaped  appendage  below.     This  is  aur- 
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mnded  by  a  tin  jacket,  into  the  bottom  of  which  the  conical  tube 
^conducts  cold  water,  while  the  spout  ^discharges  the  warmed 
ater  from  the  top.  The  substance  to  be  treated  being  placed  in 
le  diaplacer,  and  the  liquid  designed  to  be  applied  to  it  put  into 
le  boiler,  the  connections  are  luted  on,  and  neat  applied  by  the 
mp  -K,  or  preferably  by  a  gas  furnace.  The  vapor  which  is  gene- 
ted  passes  througn  the  tube  2),  and  penetrates  the  whole  mass 
I  the  displaoer;  the  jacket  being  now  filled  with  cold  water,  the 
earn  is  condensed  and  passes  out  below,  where  it  is  collected  in 
ie  receiver  JF.  The  advantage  is  thus  gained  of  penetrating  the 
>wder  thoroughly  by  the  aid  of  heat,  while  the  deteriorating 
iflaenee  of  decoction  is  avoided. 

This  instrument  possesses  advantages  over  the  ordinary  means 
ir  extraction  with  hot  liquids  which  should  recommend  it  to 
aneral  fevor;  it  is  not  only  useful  as  a  substitute  for  decoction, 
at  obviates  the  difficulty  above  adverted  to  of  extracting  certain 
irons  and  largely  soluble  vegetables  with  water.  The  steam, 
farther  of  water  or  alcohol,  being  generated  in  the  boiler  and 
isaed  into  the  displacer  before  the  addition  of  cold  water  to  the 
K)ler,  is  maintained  at  an  elevated  temperature  until  it  has  tho- 
►oghly  permeated  the  mass ;  it  is  then,  by  refrigeration,  converted 
ito  liquid,  which  finds  ready  egress  through  the  lower  orifice,  and 
highly  charged  with  the  soluble  vegetable  principles  present. 
he  removal  of  these,  added  to  the  pressure  of  the  steam,  continu- 
ly  kept  up  from  the  boiler  as  fast  as  it  is  condensed,  renders  the 
>w  rapid  and  the  preparation  concentrated. 
Fluid  extract  of  senna  can  be  prepared  in  the  steam  displacer 
ithout  the  use  of  alcohol  as  a  menstruum ;  so  concentrated  is  the 
jcoction  obtained  in  the  first  instance  as  to  require  very  little 
raporation  to  bring  it  to  the  officinal  standard. 
The  apparatus,  as  above  described,  is  imperfectly  adapted  to  treat- 
1^  substances  with  diluted  alcohol ;  if  that  liquid  be  placed  in  the 
nler,  the  eftect  of  the  heat  applied  is  to  drive  over  the  alcohol  first 
id  then  the  water,  so  that  the  first  j)ortion  being^  stronger  of  the 
fiinous  principles,  and  the  latter  of  the  starch  and  extractive,  the 
ixture  of  the  two  would  be  turbid.  To  obviate  this,  two  boilers 
•e  sometimes  adapted  to  one  cylinder,  one  for  alcohol  and  the 
her  for  water,  and,  by  a  proper  regulation  of  the  heat  to  each,  the 
ipors  may  be  brought  over  in  nearly  equal  proportions  at  the  same 
me.  The  cylinder  should  not  be  made  of  too  great  diameter  nor 
ngth;  but  I  am  informed  by  the  inventor  that  he  uses  cylinders 
:'  the  capacity  of  a  barrel;  this  is  perhaps  the  largest  size  that 
ould  answer  well  in  practice;  where  larger  quantities  of  the  same 
ibstance  are  to  be  treated  at  once  than  will  fill  such  a  cylinder,  or 
here  several  different  operations  requiring  the  same  menstruum 
re  to  be  conducted  simultaneously,  two  or  more  cylinders  may  be 
;tached  to  the  same  boiler,  and  placed  in  the  same  cooler. 
Substances  heretofore  digested  in  hot  alcohoj,  a  very  inconvenient 
rocess,  may  be  treated  with  that  menstruum  with  great  facility  by 
nng  this  apparatus. 


1 


Fig.  228. 
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For  pcrcolnlion  milk  ether,  an  ingenious  apparatus,  iiirentod  by 
Prot".  Mohr,  ia  figured  in  his  work.  It  combines  the  advantag«s  of 
a  good  air-tight  displacer  with  that  of  a  still 
tor  recovering  the  ether;  it  is,  however,  a  com- 
plex apparatus,  and  rather  froublesoTDO  to  usv. 

For  percolation  at  ordinary  temperatune, 
especially  where  a  email  amount  of  the  medi- 
cinal substance  ia  to  be  treated  with  ether,  a 
common  d  ispiacer  may  l>e  used,  cjire  being  taken 
to  cover  it  and  the  receiving  vessel,  to  prevent 
evaporation;  a  narrow  lamp-chimney,  fitting 
below  into  a  wide-mouth  bottle,  will  be  founH 
to  serve  a  good  purpose,  or,  if  large  enough,  a 
syringe  pattern  displacer.  An  adapter,  boiIi 
OS  is  used  in  retort  operations  (Fig.  228  A\  may 
bo  inserted  through  a  perforated  cork  into  a 
convenient  bottle,  the  top  being  covered  with 
a  piece  of  bladder  pierced  with  pin  holes,  or 
fitted  rather  loosely  with  a  cork  to  prevent 
eviiporation. 

Fig.  228  repreaenta  two  forms  of  displacera 
for  ether  and  other  volatile  liquids :  A  is  an 
adapter.  The  tube  C  is  drawn  out  into  a  line 
point,  so  aa  to  admit  the  passage  of  the  nir 
without  favoring  evaporation.  E  represents  a 
notched  cork  diaphragm,  ^a  broken  retort 
beak,  suited  to  similar  operations. 

The  application  of  a  vacuum  to  promote  the 
rapidity  of  percolation  is  an  important  improve- 
ment in  certain  cases,  and  several  very  intte- 
nious  forms  of  apparatus  have  been  contrived 
by  the  French  with  this  end  in  view ;  ]>>>rliape 
t  of  these  are  the  coffee-iiots,  in  which 
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the  pressure  of  steam  is  first  brought  to  bear  in  jienetrating  the 
mass  with  the  hot  liquid, and  then,by  thewithdrawal  of  the  source 
of  heat,  the  steam  is  immediately  condensed,  creating  a  vacuum 
which  hastens  the  downward  passage  of  the  liquid.  In  using 
Smith's  steam  displacer,  though  at  no  "time  a  very  complete  vacuum 
is  forme<l,  yet  this  principle  comes  into  play,  and  undoubtedly  fsci- 
litjites  the  percolation  of  the  mass  under  treatment,  in  the  annie 
way  that  it  oi>erates  in  a  vacuum  displacer. 


Thii  loot  M  \H  prop'-'r'll  <y 
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CHAPTER  VII. 

TINCTURES. 

The  consideration  of  the  process  of  percolation  has  prepared  the 
student  to  enter  upon  those  Galenical  solutions  in  the  preparation 
of  which  it  is  employed.  Prominent  among  these,  as  the  most  nu- 
merous and  most  varied,  is  the  class  of  tinctures  called  by  the  French 
alcoolatures. 

The  study  of  these  and  other  Galenical  solutions  is  less  attended 
to  by  students  than  their  importance  demands;  in  some  respects,  a 
knowledge  of  pharmaceutical  preparations  is  more  important  than 
a  familiarity  with  the  drugs  themselves.  It  is  the  preparations  that 
enter  into  the  prescriptions  of  the  physician  almost  exclusively ;  he 
should  be  acouainted  not  only  with  their  doses,  but  with  their  proper 
therapeutical  and  pharmaceutical  adaptations,  as  modified  by  the 
menstrua  employed  in  their  preparation,  bv  their  degree  of  concen- 
tration, their  miscibility  with  other  liquids,  and  their  other  phy- 
sical peculiarities. 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable, 
the  present  chapter  is  devoted  to  the  consideration  of  the  tinctures 
officinal  in  the  U.  S.  Pharmacopoeia^  and  those  unofficinal  tinctures 
which  are  commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  generally  more  or  less  di- 
luted, as  the  vehicle  for  their  active  ingredients. 

Alcohdy  as  officinal  in  the  Pharmacopoeia^  is  a  colorless,  limpid, 
very  volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning 
taste,  having  a  specific  gravity  of  .885.  Its  chief  impurities,  as 
found  in  commerce,  are  as  follows:  Water,  which  increases  its  spe- 
cific gnivity  in  the  ratio  of  its  proportion;  fusel  oil,  a  constituent 
of  whiskey,  which,  being  volatile,  thouffh  less  so  than  alcohol,  is 
generally  imperfectly  separated  in  the  distillation;  this  may  be  de- 
tected, by  its  imparting  the  peculiar  odor  of  whiskey  to  the  alcohol, 
and  particularly  by  the  odor  left  on  the  hand,  after  the  alcohol 
has  evaporated  from  it:  and  occasionally  coloring  matter,  derived 
from  the  casks  in  which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  cha- 
racters of  alconol  the  reader  is  referred  to  Part  IV.,  where  it  is 
treated  of  as  a  product  of  Fermentation. 

Alcohol,  of  .835  sp.  gr.,  called  jiruggist's  alcohol,  contains  85  per 
cent,  of  pure  or  absolute  alcohol :  it  is  an  ei^ellent  solvent  for  a  large 
number  of  vegetable  substa'ncel^,'^  ri^ftfts',  eaiaphor,  benzoic  acid, 
tannic  acid,  the  baUams,  grape  sugar,  the  vegetable  alkalies,  castor 
oil,  also  for  some  inorganic.  sul?s.tauces,  as  ipdine,  chloride  of  iron. 
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carbonate  and  muriate  of  ammonia,  caustic  potassa  and  soda,  nearly 
all  deliquescent,  and  a  few  other  salts.  It  mixes  freely  in  all  pro- 
portions with  water,  ether,  acetic  acid,  and  most  of  tne  essential 
oils,  and  reacts  with  several  acids,  forming  ethers. 

Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many 
uses  in  pharmacy,  it  is  a  most  convenient  antiseptic,  effectually  pre- 
venting fermentation  in  organic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited 
to  the  preparation  of  concentrated  medicines  requiring  evaporation. 

In  connection  with  these  valuable  physical  properties,  it  has  im- 
portant therapeutical  relations.  Alcohol  is  a  powerful  arterial 
stimulant;  even  in  small  quantities  it  produces  fulness  of  pulse, and 
a  general  excitant  influence  on  the  system ;  and  hence  the  tinctures, 
especially  those  given  in  large  doses,  should  not  be  used  in  the 
treatment  of  inflammatory  diseases,  and  should  be  employed  with 
prudence  in  all  chronic  cases,  lest  the  continual  stimulus  derived 
from  the  alcohol  they  contain  should  lead  to  the  habitual  use  of 
intoxicating  drinks. 

The  use  of  strong  alcohol  in  the  preparation  of  tinctures  is  con- 
fined to  a  comparatively  small  number,  chiefly  such  as  contain  a 
considerable  proportion  of  essential  oil,  of  resin,  or  of  resinoid 
principles.  These  constitute  the  second  class  in  the  syllabi  which 
follow. 

Diluted  Alcohol — Alcohol  Dilutum^  U.  B.  P. — This  is  more  exten- 
sively employed  than  the  foregoing  as  a  menstruum  for  tinctures; 
is  consists  of  equal  parts  by  measure  of  alcohol  and  water ;  its  sjiecific 

f gravity  is  .941.  Containing  water,  the  great  natural  solvent,  in  so 
arge  proportion,  this  liquid  is  capable  of  extracting  from  plants, 
gum,  extractive  matter,  vegetable  albumen,  and  most  coloring 
matters  which  are  soluble  in  that  menstruum,  and,  to  a  certain 
extent,  resinous  matters,  essential  oils,  and  vegetable  alkalies, 
soluble  in  alcohol;  also  sugar  and  tannic  acid,  soluble  in  both. 

It  has  been  supposed  that  the  aflinity  for  each  other  of  the  two 
ingredients  in  this  liquid,  interferes  somewhat  with  the  solvent 
powers  of  each  ;  so  that  substances  wholly  insoluble  in  water  would 
not  be  so  thoroughly  extracted  by  a  given  quantity  of  diluted 
alcohol,  as  by  half  the  quantity  of  strong  alcohol ;  and  so  in  the 
case  of  substances  insoluble  in  alcohol,  they  would  not  be  so  tho- 
roughly extracted  by  the  mixture  as  by  water  alone;  but, according 
to  the  experiments  of  M.  Jacques  Personne,  published  in  the  Ame- 
rican Journal  of  Pharmacy^  vol.  xviii.  pp.  21,  103,  the  reverse  of 
this  is  the  fact,  and  a  mixture  of  alcohol  and  water  is  stated  to  be 
a  better  solvent  of  the  resinous  and  extractive  principles  of  plants, 
than  the  same  quantity  of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  found 
in  practice  to  answer  a  good  purpose;  furnishing  tinctures  which 
are  reasonably  permanent,  at  the  same  time  that  they  are  less  stimu- 
lating than  those  made  with  strong  alcohol,  and  are  generally 
miscible  with  aq^ueous  solutions  without  any  portion  of  their  active 
principles  precipitating. 
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Several  observers  have,  however,  directed  attention  to  the  deposits 
universally  occurring  in  tinctures  after  long  standing:,  and  the  con- 
clusion has  been  reached,  by  experiment,  that  these  generally 
contain  appreciable  quantities  of  the  active  ingredients  of  the  pre- 
parations. 

There  are,  no  doubt,  advantages  gained  by  varying  the  propor- 
tions of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  the  Pharmacopoeia 
which  are  exceptions  in  the  proportion  of  alcohol  contained  in  Yhem. 
The  infusion  of  digitalis,  and  compound  infusion  of  gentian,  as 
before  stated,  are  rendered  permanent  by  small  quantities  of  alcohol 
added  to  them,  or  by  being  made  with  very  weak  diluted  alcohol. 

The  numerous  fluid  extracts  are  made  with  varied  proportions 
of  alcohol,  glycerin,  and  water  in  extracting  the  drugs,  and  also 
with  a  suitable  proportion  of  alcohol  and  glycerin  added  for  its 
antiseptic  properties. 

In  the  last  edition  of  the  U.  S.  Pharmacopoeia^  a  change  which 
was  commenced  in  the  preceding  edition  has  been  more  fully 
carried  out,  much  to  the  gratification  of  many  pharmacists  who 
felt  the  controlling  authority  of  the  Pharmacopoeia^  and  yet  were 
well  assured  that  menstrua  of  different  alcoholic  strengths  were  re- 

J aired  to  properly  extract  the  active  principles  of  the  various  drugs 
irected  in  the  formulas. 

The  following  syllabus  will  enable  the  student  to  fix  the  various 
tinctures  in  their  relation  to  the  menstrua  most  readily  in  his  mind. 

Syllabus  op  Tinctures  (U.  S.  P.  1870)  showino  the  Alcoholic 

STRENGTH  OF  MENSTRUUM  AND  PROPORTION  OF  DrUO  TO  A  PINT. 


Name  of  Tineture. 

strength  of  menstruum. 

Proportion  of  drug. 

Aeoniti  ndicis 

Aleohol 

Jtj  to  Oj. 

Aloes  et  myrrhao 

«< 

^iy  of  each  to  Oj. 

AMftfoetidtt 

t« 

5ij  to  Oj. 

B«n»Hiii 

<< 

5iij  to  Qj. 

4  » 

xiij  benz.,  ^na  soc.  aloes  f  aloo. 
5ij  storazt  §j  tola          \0g. 

'       oomp. 

•  i 

Ctnnabis 

•4 

grs.  860  ext.  to  Oj. 

Castorei 

« 

3J  toQJ- 

Qoaiaei 

<l 

m  to  Oj. 

lodini 

11 

3j  to  Oj. 

«<     eomp. 

f< 

Iiss  iodine,  ij  iodide  potassium. 

LnpaHoaB 

<f 

iij     toOj. 

Mjrrbn 

If 

ziss  to  Oj. 

Nueis  Tomica 

«< 

|iT    to  Oj. 

ToloUoa 

ft 

:  iss  to  Oj. 

Vcntri  Tiridis 

tf 

aviij  to  Oj. 

Ziniiber 

»( 

X\Y     toOj. 

Araica 

Alcohol  8 

parte, 

Wftter  1 

part 

pi  toOj. 

CiDoboDee 

t« 

ti 

4< 

»* 

5  iij    to  Oj.                       [taria. 

«         oomp. 

<i 

<f 

ft 

•i 

giv  cinchona,  grs.  SCO  serpfn- 
|iij  b.  orange  peel,  Oiiss  alcu.  }. 
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Syllabus  of  Tinctures — Continued. 


Name  of  tincture. 

Strength  of  menstruum. 

Proportion  of  drug. 

Ferri  chloridi 

Alcohol  8  parts, 

sol.  iron  1  part 

Sanguinaria 

Alcohol  8  parts, 

water  1 

part 

5ij     toQj. 

Cinnamon 

Alcohol  2  parts, 

water  1 

part 

Miss  toOj. 

Jalapao 

<< 

<« 

•1 

II 

iiij    toOJ. 

Kino 

<i 

«f 

II 

II 

grs.  720  to  OJ. 

Aorantii 

Alcohol  1 

part,i 

irater  1 

part 

lij     to  Oj. 

BelladonnaB 

« 

«« 

•1 

If 

$ij     to  Oj. 

Colchicum 

« 

(f 

II 

II 

Stj     to  Oj. 

Colombo 

<< 

«« 

•1 

It 

|ij     to  Oj. 

Cantharides 

ti 

tt 

II 

II 

Iss    toOj. 

Capsici 

ff 

ti 

ft 

II 

^BS    toOj. 

Cardamoml 

«f 

(( 

It 

II 

gij     to  Oj. 

grs.  8G0  cardamom   1   zts 
grs.  120  caraway           P'J 
grs.  800  cinnamon      '  ff "^^ 
grs.    60  cochineal     j  ^^ 

«          comp. 

<c 

<( 

If 

II 

Catechu 

(< 

<t 

II 

II 

.lij  cinnamon  1  ^^  ^w: 
iiU  catechu     }^^' 

ConU 

t« 

tt 

tt 

It 

Sij  to  Oj. 

Cubeba 

•  • 

<t 

II 

II 

iij  to  Oj. 

DigiuUs 

l« 

ti 

*t 

11 

Sij  to  Oj. 

GallBB 

«< 

tt 

It 

it 

|y  to  Oj. 

|ij  gentian                 ) 

Gentian,  comp. 

«( 

It 

If 

II 

Ij  bitter  orange  peel     to  Oy. 
58S  cardamom 

Helleborl 

«< 

tc 

If 

II 

|ij     to  Qj. 

Hamuli 

(t 

tt 

ii 

It 

|iiss  to  Oj. 

HyoBoiami 

t« 

tt 

It 

It 

3'j     toOj. 

Krameria 

t( 

tt 

tt 

It 

m    toQj. 

Lobelia 

i< 

tt 

11 

II 

|ij     to  Oj. 

OpU 

•( 

tc 

ti- 

ft 

5^{   toOj. 

grs.  60  opium 

grs.  CO  benioie  acid 

Opii  camphorata 

«4 

« 

ll 

II 

grs.  40  camphor 
f3j  oil  anise 
Sij  honey 

toOij. 

Quassia 

t( 

tt 

If 

II 

Ii   toOij. 

Rhei  et  gennsB 

U 

t( 

It 

II 

ScillsB 

It 

II 

It 

II 

|ij  to  Oj. 

SerpentarisB 

»( 

tl 

It 

It 

ij  to  Oj. 

Stramonii 

tt 

It 

It 

It 

;ij  toQj. 

Aloes 

Aleohol  1  part,  water  8  parts 

ii  to  Oj. 
Ui  to  Qi. 

Opii  deod. 

<< 

tl 

•1 

II 

<*  acetata 

Alcohol  i  pari. 

dis.  Tinegar  12  oi. 

^ij*  opium. 

Guaiaol  ammon. 

Spirits  ammon. 

aromat 

» 

iiij  to  Oj. 

ValeriansB  ammon. 

" 

tt 

It 

Sij  toOj. 

The  formulas  are  given  in  this  chapter  for  all  the  tinctures  in  the 
U.  S.  Pharmacopceiay  and  some  others,  deemed  of  im{K)rtance.  The 
following  syllaoi  have  been  prepared  by  way  of  presenting  in  a 
single  view  this  important  class  of  preparations,  and  the  classifica- 
tion gives  facilities  to  the  student  for  committing  to  memory  the 
proportions,  uses,  and  doses  of  the  officinal  tinctures. 
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THE  OFFICINAL  TIircTURES. 

Classifiei)  for  Study  (See  Formulas  and  Comments.) 

TincturcB,  XJ.  S.  P.  1860. 

Qboup  1.— Narcotics,*  sedatiTes,  etc.    With  dilated  alcoliol.    Proportions,  gij  of  the 
drag  to  Oj.    Doses,  10  drops  to  f^g. 


Officinal  name. 

Med.  properties. 

Dose. 

Remarkt. 

Tinctara  belladonnss 

Narcotic 

20  to  80  drops 

From  the  leaTes. 

Btramonii 

do. 

do. 

Made  from  the  seeds. 

conii 

AlteratiTe,  narcotic 

80  to  60  drops 

Misnamed  tinctoioatss 

hyoscyaml 

Narcotic,  lazatiye 

do. 

From  the  leaTes. 

digitalis 

Diaretic,  sedatiTC 

10  drops 

From  English  leaves 
of  second  year. 

seillss 

Emetic,  dioretioi  etc. 

10  to  80  drops 

See  Acetam  scillas. 

colchid 

Diaretic,  etc. 

20  drops  to  f35j 

From  the  seeds.  See 
Vina  nnd  Aceta 

lobelitt 

Emetic,  narcotic 

fzss  to  f5j 

Emetic  dose,  f§ss 

sangainariaB 

Alcohol  8  pts.,  water 
1  pt.,  menstraam 

do. 

do. 

The  first  group  of  tinctures  are  all  made,  with  one  exception,  in 
the  proportion  of  two  ounces  of  the  drug  to  one  pint  of  diluted 
alconol ;  they  are  easy  of  preparation  by  percolation,  the  herbs 
usually  yielding  their  active  principles  and  coloring  matter  before 
the  whole  amount  of  menstruum  has  passed.  Stramonium  and 
Colchicum  tinctures  are  made  of  the  powdered  seeds :  the  former  is 
remarkable  for  having  a  peculiar  green  or  fluorescent  appearance 
when  seen  by  reflected  light,  though  very  clear  and  of  a  decided 
brown  color  by  transmitted  light. 

The  majority  of  them  are  narcotics,  and  are  given  in  the  dose  of 
jfrom  20  to  60  drops.  Considered  therapeutically  the  six  first  named 
in  the  table  form  a  very  natural  group ;  the  remaining  four  have 
fewer  points  of  resemblance,  and  several  cannot  be  classed  with 
narcotics  without  doing  some  violence  to  their  true  position.  The 
tincture  of  digitalis  is  not  only  peculiar  in  its  therapeutical  action, 
but  forms  an  exception  in  the  dose,  which  should  not  exceed  ten 
drops. 

Gbovf  2. — NarcoUcs,  sedatives,  etc.    With  strong  alcohol,  satarated  or  nearly  so. 
Doses,  6  to  10  drops. 


Officinal  name. 


Tinctara  aconiti  radicis 
"      nacis  TomiciB 
**      Teratri  Tiridis 
"       cannabis 


Proportions. 


•▼j  to  Oj 

•ir  to  Oj 
Jviy  to  Oj 
^▼j  ext.  to  Oj 


Dose. 


gtt.  ▼  to  X 
gtt.  T  to  XT 

gtt.  ▼  to  XT 
gtt.  T  to  XX 


Medical  properties. 


NerTous  eedatiTe. 
NerTons  stimulant. 
Arterial  eedatiTe. 
Cerebral  stimulant. 


Tinctures  of  the  second  group  are  among  the  most  powerful  liquid 
preparations  in  use.     They  require  the  utmost  care  in  percolating 


*  See  Group  2,  and  Galenical  Preparations  of  Opium. 
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the  several  drugs,  that  the  process  shall  proceed  so  slowlj  and  so 
completely  as  to  extract  the  active  principles  from  the  large  amounts 

Prescribed,  or  should  it  happen  that  the  whole  strength  has  not 
een  extracted  up  to  the  time  or  near  the  time  of  the  full  quantity 
having  passed,  it  is  better  to  set  aside  the  tincture  which  has  been 
collected  and  pass  the  remainder  into  an  evaporating  dish,  in  which 
it  may  be  concentrated  at  a  very  low  temperature  and  added  to  the 
first  portion. 

These  tinctures  should  be  generally  diluted  in  prescription,  rather 
than  prescribed  singly,  except  where  the  patient  or  nurse  has  expe- 
rience and  care  in  dropping.*  It  is  needless  to  remind  the  reader 
that  these  tinctures  are  powerful  poisons,  though  the  tincture  of 
veratrum  viride  is  perhaps  not  unfrequently  tab:en  in  doses  much 
larger  than  that  indicated  above. 

Group  8. — Chiefly  stimulants  and  aromatics.     Doses,  generallj  ftrom  f^  to  f^ij.     Made 
of  Tarying  proportions  with  diluted  alcohol. 


OfScinal  name. 

Proportions. 

Dose. 

Med.  properties,  etc 

Tinctora  TaleriansB 

Su  to  Oj 

fSiJ 

Tonic,  antispasm. 

'*        serpen  tarisQ 

.^U    do. 

do. 

Stimulant,  tonic. 

"        cubebsB 

S'j    do. 

do. 

do.          diuretic. 

<(        cantharidis 

|3s   do. 

gtt.  XX 

do.  to  be  dilated. 

"        capsid 

,^ss  do. 

fm 

do.               do. 

«        cinnamomi 

g'ss  do. 

fS'i 

Aromat.  a^juraoL 

<(        cardamomi 

5  j    do. 

fsi 

do.             do. 

^  cardamom  grs.  144' 

cinnamon  grs.  120 

**       cardamomi  comp. 

toOj 

caraway  grs.  48 
honey  f^wj 
cochineal  grs.  24 

fjss 

do.            do. 

**        amicsa 

iHjtooj  { :;•--;•,  V  } 

Used  extenudly. 

The  third  group  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  Tinctures  of  valerian  and  serpentaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tincture  of 
cubeh^  is  rarely  used,  the  oleoresin  being  adapted  to  the  form  of 
lozenge  and  of  mixture.  Tincture  of  cantharideSy  which  is  much 
prescribed  as  an  addition  to  preparations  for  the  hair,  to  the  growth 
of  which  it  is  an  admirable  stimulant,  should  for  this  purpose  be 
made  with  strong  alcohol.  Tincture  of  arnica^  which  is  a  new  offi- 
cinal, is  often  made  with  strong  alcohol,  which  has  the  advantage, 
in  view  of  its  use  externally,  of  less  color,  and  more  powerful  stim- 
ulating properties.  The  addition  of  one-third  water,  as  directed 
in  the  Pharmacopceia^  should,  of  course,  be  complied  with,  out  of 
respect  to  the  national  standard,  and  for  the  sake  of  uniformity. 
Three  tinctures  of  this  group  are  all  used  for  the  same  purposes, 
as  adjuvants  to  other  medicines,  in  extemporaneous  solutions  and 

*  The  tindurt  of  cannahU,  which  is  prepared  by  trituration  in  a  mortar,  is  quite  in- 
compatible with  aqueous  liquids  unless  suspendeil,  as  directed  under  the  head  of 
Extemporaneous  Preparations.  It  is  very  variable  iu  strength,  owing  to  the  differ^ 
ence  iu  the  quality  of  the  extract  in  commerce. 
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mixtures.  The  compound  tincture  of*  cardamom  is  a  very  elegant 
one  for  this  purpose.  In  the  late  edition  of  the  Pharmacopoeia  this 
has  been  improved  by  the  substitution,  for  raisins,  which  were  for- 
merly introduced  as  a  sweetening  ingredient,  of  honey,  which,  be- 
sides being  added  with  more  facility,  does  not  interfere  with  the 
permanence  of  the  rich  color,  which  is  one  of  the  great  recommen- 
dations of  this  adjuvant. 

Gboup  4. — These  are  made  with  dilated  alcohol,  exceptiDg  the  simple  and  componnd 
Tioctoree  of  Cinchona.  Thej  are  generally  quite  incompatible  with  salts  of  iron, 
forming  inky  solutions.  They  are  all  cutringenU  or  tonics^  or  both.  Doses,  from 
f  SJ  to  fgij. 


Offlelnal  Name. 

Tinctars  gallao 
**      catechu 

<i 

kino 

•( 

krameriaB 

«< 

cinchonsa 

< 

*         comp. 

« 

ealumbsa 

«« 

genUansB  comp. 

«« 

quassia 
humuU 

Proportions. 


|ij  to  Oj 

§iss  to  Oj  with  ^  cinnam. 

«•  -  *^  r\:    /  alcohol  2  p. 

l»i  to  Oj 

do.     (yellow  b„k){;>-ri'p^- 
red  bark  Jij  "|  to  f  .^xx 

B.  orange-peel  ^iss  !•  alcohol  8  p. 
serpentaria  5iij       j  water  1  p. 
Sij  to  Oj 

(  gentian  »j  ] 

<    B.  orange-peel  ^ss  >•  to  Oj 
(  cardamom  5U  J 

IJtoQj 
§iisB  to  Q) 


{ 


Med.  Properties. 


Astringent, 
do. 

do. 

do. 

Tonia 

do.  aromatic. 
(Huxham's.) 

Tonic. 

do.    aj*omatio. 

do. 

do.  sedative. 


In  this  group  the  tonic  and  astringent  preparations  are  appropri- 
ately associated,  though  differing  amons^  themselves.  The  tinctures 
of  quassia  and  Colombo  are  sui  generis  m  containing  no  astringent 
principle.  The  dose  of  these  will  be  observed  to  be  larger  than  of 
the  previous  groups,  ranging  from  two  fluidrachms  to  half  a  fluid- 
ounce. 

Tinctures  of  kino  and  catechu  are  very  popular  astringents,  but 
liable  to  gelatinize  by  age,  particularly  the  first  named,  on  which 
account  the  Pharmacopoeia  directs  that  only  half  a  pint  should  be 
made  at  once.  In  the  late  edition  the  proportions  of  alcohol  and 
water  are  varied  to  meet  this  diflSculty,  doubtless  as  the  result  of 
experiments. 

Of  this  group  Huzham's  tincture  of  cinchona  holds  pre-eminence 
as  a  popular  tonic,  though  it  and  the  simple  tincture  of  (yellow) 
cinchona,  a  most  unsightly  preparation,  are  both  beins  superseded 
in  many  circles  by  the  more  elegant  "elixirs  of  bark  recently  in- 
troduced; it  should  be  also  noticed  that  both  the  simple  and  com- 
pound tinctures  are  now  made  with  alcohol  three  parts,  water  one 
part,  and  that  both  the  saffron  and  red  saunders  have  been  omitted 
from  the  compound  tincture;  the  change  in  menstruum  is  in  accord 
with  the  opinion  of  pharmacists  of  great  experience  and  good  judg- 
ment. 

89 
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Group  6. — With  dilated  alcohol :  cathartics,  and  atomachics.    Dosea,  f  3J  to  f  Jss. 


Offloinal  Name. 


Tinct  hellebori 
'*     JalapaB 

«*     rhcl 


'*  et  aennsB 


i( 


alofo 


Proportions. 


{ 


}toOj 


5ij  to  oj 

rhnbarb  ^isa 

cardamom  ^ij 
'  rhubarb  ^9A 

Benna  3j 

coriander  5s8 

fennel  58s 

liquorice  gr.  zt 
^  raiaina  {iij 


to  Oisa 


{80C.  aloea  isa      1  alco.  f^iv 
liquorice  %\ba       j  water  f  J xij 


Me<L  Propertiea,  etc. 


Emmenagogne,  oathart. 
Cathartic  nied  in  com- 
bination. 

Tonic,  oathartio. 


CarminatiTe,  laxatiTe. 
(Warner's  CordiaO.) 


Cathartic. 


Tinctures  of  hellebore  and  of  jalap  are  rarely  prescribed,  especially 
the  latter,  which  is  not  miscible  with  aqueous  liquids  without  pre- 
cipitation. 

Two  compound  tinctures  of  rhubarb  which  were  officinal  in  the 
older  Pharmacopoeias^  have  been  omitted  from  the  late  edition,  as 
also  the  tincture  of  senna  and  jalap;  they  were  little  prescribed. 

The  tincture  of  rhubarb  and  senna  is  directed  to  be  made  by  mace- 
ration, but,  with  the  exception  of  the  raisins,  which  should  be 
separately  macerated  in  the  tincture,  the  ingredients,  if  properly 
powdered  and  mixed,  are  well  adapted  to  displacement. 

Tincture  of  aloes  is  so  very  disgusting  that  few  physicians  with 
due  regard  K)r  their  patients  willinflict  it  upon  them,  especially  as 
vinum  aloes  is  so  superior  to  it.  Several  infusions  containing  aloes 
are  given  under  the  nead  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses;  it  is  impossible  tp  state  their  variations  in  a  syllabus. 

Gaoup  6. — ReBinona  Tinctnrea,  made  with  strong  alcohol,  Incompatible  with  aqoeoiu 
liquids.     Doses,  f5s8  to  f^ij. 


OfBcinai  name. 

Proportions. 

Dose. 

1 

Medical  propertiea. 

Tinctura  myrrhee 

Siij  to  Oij 

fSJ 

Astringent,  emmenagogae. 

t( 

alo6s  et  myrrhee 

(  aloes  giss    \ 
\  saffron  Jss    > 
(  myrrh  Siss  , 

<SJ 

Laxative,  emmenagogae. 
(Elixir  proprietatia.) 

«c 

gaaiaci 

Sig  to  Oj 

fSU 

AlteratiTC,  diaphoretie. 

l< 

assafoetida 

iU  toOJ 

m 

Antispasmodic. 

•c 

castorei 

Ij    toOJ 

fgg* 

(1 

<f 

lupulinflB 

|ij  toOj 

m 

Tonic,  narootio. 

<( 

tolntani 

SisstoOJ 

f3»8 

Stimulant,  ezpeetoxant. 

tl 

bensoini 

iiy  to  Qj 
benzoin  |i88  1 
storaz  ij             .f^ 
bal8.tokiS88      ^^^ 

fgsB 

««                t< 

It 

benzoini  comp. 

<5" 

{See  Turlington's  balaam.) 

.  aloes  3ij 

IC 

zingiberis 

JiT  to  Oj 

^ 

CarminatiTC. 

Tinctures  of  this  group  are  all  incompatible  with  aqueous  liquids, 
which,  by  rendering  the  resinous  ingredient  insoluble,  precipitate  it 
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Notwithstanding  this  apparent  disadvantage,  they  may  he  added 
to  aqueous  mixtures,  where  sugar  or  gum  are  added  as  excipients. 
Some  of  the  resinous  tinctures  are  much  given  on  sugar,  which  is 
allowed  to  dissolve  slowly  in  the  mouth;  they  may  also  be  given  in 
milk. 

Junctures  of  tolu  and  ginger  are  used  in  the  preparation  of  the 
officinal  tolu  and  ginger  syrups.  The  latter  is  extensively  known 
as  essence  of  ginger,  and  is  one  of  the  most  popular  of  carminatives. 

Tincture  oj  myrrh  is  almost  exclusively  used  in  the  composition 
of  gargles  and  mouth-washes,  its  stimulant  and  astringent  proper- 
ties fitting  it  to  these  uses.  Tincture  of  auaiac  is  remarkable  for 
the  green  color  of  the  precipitate  producea  on  its  addition  to  milk, 
which  is  the  usual  vehicle  in  which  it  is  administered.  The  patient 
is  apt  to  be  alarmed  at  this  appearance  unless  previously  informed 
of  it. 

The  solutions  of  camphor  and  essential  oils  in  alcohol  are  placed, 
by  the  last  revision  of  the  Pharmacopoeia^  under  the  general  head 
Spiritas. 

Qsoup  7.— Ammoniated  or  Volatile  TiootnreB,  made  with  aromatic  spirit  of  ammonia. 

nnet.  goaiaei  ammoniata        J^it  to  Oiss        Stimulating  diaphoretic,        Dose,  f^j* 
"     Taleriansd     **  gij  to  Oj  Antispasmodic,  do. 

Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and 
antacid,  and  extensively  used  as  a  remedy  for  sick  headache,  is 
used  as  a  menstruum  in  this  class  of  tinctures ;  it  has  the  advan- 
tage, for  the  quantity  of  carbonate  of  ammonia  it  contains,  of  in- 
creasing the  solubility  of  resinous  bodies,  and  also  adding  to  their 
stimulating  effects  and  comparative  medicinal  efficiency  m  certain 
cases. 

Volatile  tincture  of  guaiac  is  prescribed  in  gouty  affections  with 
an  acid  diathesis. 

Volatile  tincture  of  Valerian  has  been  almost  superseded,  of  late, 
by  Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the 
diflusible  character  of  the  ammoniacal  spirit  is  well  adapted  to  add 
efficiency  to  this  noted  antispasmodic  root,  and  when  the  tincture 
is  carefuUv  prepared  with  fresh  materials,  it  is  a  most  valuable 
remedy ;  the  percolator  should  be  covered  to  prevent  loss  of  the 
volatile  ingredient. 

Working  Formulas  for  preparing  the  Tinctures. 
From  the  U.  8.  Pharmacopoeia. 

Tinctura  Aconiti  Radicis^  U.  S.  P. 

Take  of  Aconite  root,  in  fine  powder,  twelve  troyounces. 
Alcohol,  a  siifficient  quantity. 

Moisten  the  powder  with  six  fluidounces  of  alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 
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Tinctura  Aloe's^  XJ..  S.  P. 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce. 
Liquorice,  three  troyounces. 
Alcohol,  half  a  pint. 
Distilled  water,  a  pint  and  a  half. 

Macerate  for  seven  days,  and  filter  through  paper. 

Tinctura  Aloes  et  MyrrhxB^  U.  S.  P. 

Take  of  Socotrine  aloes,  in  moderately  fine  powder, 

Mvrrh,  in  moderately  fine  powder,  each,  three  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and  having  moistened  the  mixture  with  two 
fluidounces  of  alcohol,  pack  it  moderately  in  a  conical  percolator, 
and  gradually  pour  alconol  upon  it  until  two  pints  of  tincture  are 
obtained. 

This  tincture  may  also  be  prepared  by  macerating  the  powders 
with  two  pints  of  alcohol  for  seven  days,  and  filtering  throngh 
paper. 

Tinctura  AmiccBy  U.  S.  P. 

Take  of  Arnica,  six  troyounces. 

Alcohol,  a  pint  and  a  half. 

Water,  naif  a  pint. 

Dilutea  alcohol,  a  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  arnica 
slightly  with  a  portion  of  the  mixture,  bruise  it  thoroughly  in  a 
mortar.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and  pour 
upon  it,  first  the  remainder  of  the  mixture,  and  afterwards  suffi- 
cient diluted  alcohol  to  make  the  tincture  measure  two  pints. 

TYnctura  Assafoetida^;^  U.  S.  P. 

Take  of  AssafcBtida,  bruised,  four  troyounces. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper. 

TYnctura  Aurantii.    XJ.  S.  P.    ( Tincture  of  Orange  Peel.) 

Take  of  Bitter  orange  peel,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol- 
Pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  BelladonncBy  U.  S.  P. 

Take  of  Belladonna  leaves,  recently  dried  and  in  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol,  a  sufficient  quantity. 

*  Tinctnre  of  assafoetlda  may  be  rapidly  prepared  by  IntrodaclDff  the  gnm  resin 
into  a  mortar,  and  pouriag  on  to  it  about  an  equal  quantity  of  boiling  water,  tritu- 
rating into  a  paste,  then  adding  alcohol  to  make  up  the  required  qnandty. 
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Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

TXnctura  Benzoini^  U.  S.  P.    ( Tincture  of  Benzoin.) 

Take  of  Benzoin,  in  moderately  coarse  powder,  six  troyounces. 
Alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper. 

Ttnctura  Benzoini  CompositUy  U.  S.  P. 

Take  of  Benzoin,  in  coarse  powder,  three  troyounces. 

Socotrine  aloes,  in  coarse  powder,  half  a  troyoimce. 
Storax,  two  troyounces. 
Balsam  of  tolu^  a  troyounce. 
Alcohol,  two  pmts. 

Macerate  for  seven  days,  and  filter  through  paper. 

Tinctura  Calambm,  U.  S.  P.     ( Tinctura  Colomboe,  U.  S.  P.  1850.) 

Take  of  Columbo,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  transfer 
it  to  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Cannabis^  U.  S.  P.    (  Tincture  of  Indian  Hemp.) 

Take  of  Extract  of  hemp,  three  hundred  and  sixty  grains. 
Alcohol,  a  pint. 

Dissolve  the  extract  in  the  alcohol,  and  filter  through  paper. 

Tinctura  CantharidiSy  U.  S.  P. 

Take  of  Cantharides,  in  fine  powder,  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 
pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Capsiciy  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 
pack  it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Cardamomiy  U.  S.  P. 

Take  of  Cardamom,  in  fine  powder,  four  troyoimces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
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it  firmly  in  a  cylindrical  percolator,  and  gradually  poor  dilated 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Cardamomi  Composita^  U.  S.  P. 

Take  of  Cardamom,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Caraway,  in  moderately  fine  powder,  one  hondred  and  twenty 

grains. 
Cinnamon,  in  moderately  fine  powder,  three  hundred  grains. 
Cochineal,  in  moderately  fine  powder,  sixty  grains. 
Clarified  honey,  two  tro^ounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  half 
a  fluidounce  of  diluted  alcohol,  pack  it  in  a  cylindrical  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  and  six 
fluidounces  of  tincture  are  obtained.  Lastly,  mix  tnis  with  the 
clarified  honey,  and  filter  through  paper. 

Tinctura  Casiorei^  U.  S.  P. 

Take  of  Castor,  bruised^  two  troyoimces. 
Alcohol,  two  pmts. 

Macerate  for  seven  days,  express,  and  filter  through  paper. 

Tinctura  Catechu^  U.  S.  P. 

Take  of  Catechu,  in  moderately  coarse  powder,  three  troyounces. 
Cinnamon,  in  moderately  coarse  powder,  two  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  of  diluted  alcohol,  pack  it  in  a  conical  glass  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of  tinc- 
ture are  obtained. 

Tinctura  Cinchonce^  IT.  S.  P. 

Take  of  Yellow  cinchona,  in  moderately  fine  powder,  six  troyounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  three  measures  of  alcohol  with  one  of  water,  moisten  the 
powder  with  two  fluidounces  of  the  mixture,  pack  it  firmly  in  a 
conical  glass  percolator,  and  gradually  pour  the  mixture  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Cinchonce  Composita^  TT.  S.  P.  {Huxham^s  Tincture  of  Bark.) 

Take  of  Red  cinchona,  in  moderately  fine  powder,  four  troyounces. 

Bitter  orange  peel,  in  moderately  fine  powder,  three  troyounces. 
Serpentaria,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  three  measures  of  alcohol  with  one  of  water.  Mix  the  pow- 
ders, and,  having  moistened  the  mixture  with  four  fluidounces  of 
the  menstruum,  pack  it  firmly  in  a  conical  glass  percolator,  and 
gradually  pour  upon  it  the  menstruum,  until  two  pints  and  a  half 
of  tincture  are  obtained. 
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Tinctura  Cinnamomij  U.  S.  P. 

Take  of  Cinnamon,  in  fine  powder,  three  troyounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  moisten 
the  powder  with  a  fluidounce  of  the  mixture,  pack  it  moderately 
in  a  conical  percolator,  and  gradually  pour  the  mixture  upon  it 
until  two  pints  of  filtered  liquid  are  obtained. 

T\nctura  Colchicij  XJ.  S.  P. 

Take  of  Cholchicum  seed,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

I\nctura  Coniij  U.  S.  P. 

Take  of  Conium  leaves,  recently  dried  and  in  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidouncesof  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

T\nciU7'a  Cubebce^  XJ.  S.  P. 

Take  of  Cubebe,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Digitalis^  TJ.  S.  P. 

Take  of  Di^taUs,  recently  dried  and  in  fine  powder,  four  troyoimces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tindura  Gallce^  XJ.  S.  P. 

Take  of  Nutgall,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 


616  OF    TINCTURES. 

T^nctura  Gentiance  Composita^  U.  S.  P. 

Take  of  Gentian,  in  moderately  fine  powder,  two  troyounces. 

Bitter  orange  peel,  in  moderately  fine  powder,  a  troyounce. 
Cardamom,  in  moderately  fine  powder,  half  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  and  a  half  of  diluted  alcohol,  pack  it  in  a  conical  perco- 
lator, and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of 
tincture  are  obtained. 

Tinctura  Guaiaci^  U.  S.  P. 

Take  of  Guaiac,  in  moderately  coarse  powder,  &ix  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  powder  thoroughly  with  an  equal  bulk  of  dry  sand,  pack 
the  mixture  moderately  in  a  conical  percolator,  and,  having  covered 
it  with  a  layer  of  sana,  gradually  pour  alcohol  upon  it  until  two 
pints  of  tincture  are  obtained. 

Tinctura  Guaiaci  Ammoniaia^  U.  S.  P.   (  Volatile  Tincture  of  Guaiac,) 

Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces. 
Aromatic  spirit  of  ammonia,  two  pints. 

Macerate  for  seven  days  in  a  close  vessel,  and  filter  through  paper. 

Tinctura  Ghiaiaci  Glycerinata. 

Take  of  Purified  Guaiac  resin 3U. 

Alcohol §^^J* 

Solution  of  potassa ^ij. 

Glycerin ^xj. 

Dissolve  the  guaiac  in  the  alcohol,  add  the  liquor  potassa  and 
then  the  glycerin. 

Tinctura  Helleboriy  TJ.  S.  P. 

Take  of  Black  Hellebome,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Humuli^  XJ.  S.  P. 

Take  of  Hops,  in  moderately  coarse  powder,  five  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol, 
pack  it  very  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
diluted  alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Hyoscyami^  U.  S.  P. 

Take  of  Hyoscyamus  leaves  recently  dried,  in  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol,  a  sufficient  quantity. 
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Moisten  the  powder  with  two  fluidoances  of  diluted  alcohol, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

IHnctura  lodinii^  U.  S.  P.    {Tincture  of  Iodine.) 

Take  of  Iodine,  a  troyounce. 
Alcohol,  a  pint. 

Dissolve  the  iodine  in  the  alcohol. 

Tinctura  lodinii  Composita^  U.  S.  P. 

Take  of  Iodine,  half  a  troyounce. 

Iodide  of  potassium,  a  troyounce. 
Alcohol,  a  pint. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohoL 

Tinctura  Jalapce^  TT.  S.  P. 

Take  of  Jalap,  in  fine  powder,  six  troyounces. 
Alcohol, 
"Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  moisten 
the  powder  with  two  fluidounces  of  the  mixture,  pack  it  mode- 
rately in  a  cylindrical  percolator,  and  gradually  pour  the  mixture 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Kino,  U.  S.  P. 

Take  of  Kino,  in  fine  powder,  three  hundred  and  sixty  grains. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water.  Then  mix  the 
powder  thoroughly  with  an  equal  bulk  of  dry  sand,  and  having  in- 
troduced the  mixture  into  a  conical  glass  percolator,  gradually  pour 
the  menstruum  upon  it  until  half  a  pint  of  tincture  is  obtained. 

I\nciura  KramericBy  U.  S.  P. 

Take  of  Rhatany,  in  moderately  fine  powder,  six  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  in  a  cylindrical  glass  percolator,  and  gradually  pour  diluted  alco- 
hol upon  it  until  two  pints  of  tincture  are  obtained. 

IHnctura  Lobelice^  TT.  S.  P. 

Take  of  Lohelia,  in  fine  powder,  four  troyounces. 
DUuted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 
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Tinctura  LupulincBj  U.  S.  P. 

Take  of  Lupulin,  four  troyounces. 

Alcohol,  a  sufficient  quantity. 

Pack  the  lupulin  in  a  narrow  cylindrical  percolator,  and  gradu- 
ally pour  alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Mr/rrhoBj*  ,XJ.  S.  P. 

Take  of  Mvrrh,  in  moderately  coarse  powder,  three  troyounces. 
Alcohol,  a  sufficient  quantity. 

Introduce  the  powder  into  a  conical  percolator,  press  it  .mode- 
rately, and  gradually  pour  alcohol  upon  it  until  two  pints  of  tinc- 
ture are  obtained. 

Tinctura  Nucis  Vomicce^  XJ.  S.  P. 

Take  of  Nux  vomica,  in  fine  powder,  eight  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  powder  with  a  pint  of  alcohol,  and  digest  for  twenty- 
four  hours,  in  a  close  vessel,  with  a  gentle  heat ;  then  transfer  the 
mixture  to  a  cylindrical  percolator,  and  gradually  pour  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Quassias^  XJ.  S.  P. 

Take  of  Quassia,  in  moderately  fine  jKJwder,  two  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Bheij  TJ.  S.  P. 

Take  of  Rhubarb,  in  moderately  coarse  powder,  three  troyounces. 
Cardamom,  in  moderately  fine  powder,  half  a  troyounce. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  of  diluted  alcohol,  pack  it  moderately  in  a  conical  per- 
colator, and  gradually  pour  diluted  alcohol  upon  it  until  two 
pints  of  tincture  are  obtained. 

Tinctura  Rhei  et  Sennee^  U.  S.  P. 

Take  of  Rhubarb,  in  moderately  coarse  powder,  a  troyounce. 

Senna,  in  moderately  coarse  powder,  one  hundred  and  twenty 

grains. 
Coriander,  in  moderately  coarse  powder, 
Fennelj  in  moderately  coarse  powder,  each,  sixty  grains. 
Liquorice,  in  moderately  coarse  powder,  thirty  grains. 
Raisins,  deprived  of  their  seeds,  six  troyounces. 
Diluted  alcohol,  three  pints. 

Macerate  for  seven  days,  express,  and  filter  through  paper. 

*  Tinctnre  of  m3rrrh  may  be  prepared  with  focility  by  ponriDg  on  the  cmde  myrrh 
in  a  mortar  about  an  equal  quantity  of  boiling  water  and  triturating  into  a  paste, 
then  adding  alcohol  to  make  the  required  quantity  of  the  tincture. 
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Tinctura  SanguinaricB^  U.  S.  P. 

Take  of  Bloodroot,  in  moderately  fine  powder,  four  troyounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  three  measures  of  alcohol  with  one  of  water.  Moisten  the 
powder  with  a  fluidounce  of  the  mixture,  pack  it  in  a  conical  per- 
colator, and  gradually  pour  the  menstruum  upon  it  until  two  pints 
of  tincture  are  obtained. 

Tinctura  Scilicet  IT.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
IMuted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

T\nctura  Serpentarice,  U.  S.  P. 

Take  of  Serpentaria,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity.  ,  ' 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Stramonii^  U.  S.  P. 

Take  of  Stramonium  seed,  in  moderately  fine  powdev,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Tcluiana^  U.  S.  P. 

Take  of  Balsam  of  tolu^  three  troyounces. 
Alcohol,  two  pmts. 

Macerate  the  balsam  with  the  alcohol  until  it  is  dissolved;  then 
filter  through  paper. 

Tinctura  Valerianae^  XJ.  S.  P. 

Take  of  Valerian,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounceof  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Valeriance  Ammoniata^  IT.  S.  P.    {Ammoniated  Tincture  of 

Valerian.) 

Take  of  Valerian,  in  moderately  fine  powder,  four  troyounces. 
Aromatic  spirit  of  ammonia,  two  pints. 
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Macerate  for  seven  days,  express,  and  filter  through  paper. 
It  should  be  remembered  that  this  preparation  snoula  be  mace- 
rated and  filtered  in  close  vessels. 

'Rnctura  Veratri  Viridis^  U.  S.  P. 

Take  of  American  hellebore,  in  moderately  fine  powder,  sixteen  troy- 
ounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tindura  Zingiberis,  U.  S.  P.    {Essence  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  eight  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Selections  op  Tinctures  not  Officinal  in  the  TJ.  S. 

Pharmacopceia. 

!nnctura  Fern  Amara.    (Dr.  Physick^s  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings giij. 

Bruised  ginger, 

*'       gentian,  of  each       gj. 

"       orange-peel 388. 

Infuse  in  one  pint  of  old  cider  for  two  weeks,  in  a  bottle  with- 
out a  stopper,  and  filter. 

Modified  Formula  for  the  above. 

Take  of  Iron  filings giij. 

Old  cider Oj. 

Acetic  acid f3j. 

Citric  acid %S8. 

Ginger,  in  coarse  powder 3iv« 

Gentian,  in  coarse  powder 3iv. 

Orange-peel,  in  coarse  powder Jij. 

Alcohol Oij. 

Water Oj  . 

To  the  iron  filings  in  a  wide-mouth  bottle  add  the  cider  and 
acetic  acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat. 
Percolate  the  aromatics  with  the  mixed  alcohol  and  water.  Add 
the  citric  acid  to  the  cider  preparation,  mix  it  with  the  aromatic 
tincture,  and  after  a  few  hours  pour  oflT  the  clear  liquor,  filter 
the  remainder  into  this,  and  bottle  for  use.     As  thus  made,  this 

E reparation  has  a  rich  wine  color,  becoming  darker  by  age,  but  not 
lack  and  grumous  like  the  foregoing. 

Though  not  a  handsome  tincture,  this  famous  chalybeate  tonic 
is  still  esteemed  as  most  efficient. 
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7\nctura  Cinchonce  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  effects 
of  cinchona  and  aromatics  are  indicated  with  ferruginous  prepara- 
tions, it  has  been  deemed  desirable  to  contrive  a  method  of  com- 
bining these  without  producing  the  inky  and  grumous  appearance 
•  resulting  from  the  diffusion  of  tannate  of  iron  in  the  preparation ; 
following  the  publication  of  formulas  for  this  combination  an  ex-^ 
tensive  demand  occurred  for  ferrated  tincture  of  bark,  which  has 
only  subsided  with  the  introduction  of  bitter  wine  of  iron,  wine  of 
citrate  of  iron  and  quinia,  and  other  more  desirable  preparations. 
Of  the  several  processes  recommended,  that  given  among  the  tonic 
liquid  preparations,  in  Part  VI.  of  this  work,  is  recommended  as  a 
simple  and  satisfactory  extemporaneous  process. 

Tinctura  QuinincB.    (Br.  Ph.) 

Take  of  Sulphate  of  quinia 160  grains. 

Tincture  of  orange-peel Oj  (imperial  measure). 

Digest  for  seven  days,  or  till  dissolved. 

DosB,  f  3J9  containing  a  grain  of  the  quinia  salt. 

Tinctura  Strychnice. 

Take  of  Strychnia gr.  iij. 

Alcohol fgj. 

Make  a  tincture. 
D06B,  niv  to  xyj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Name.  Proportionf.  Dosei 

naetara  Ducis  Tomlc»,  U.  S,    Jit  to  Oj  alo.,  6  to  16  minioiB. 

**        stryohnia,  gr.  iij  to  f3p  (16  miDims^i^  grain),  ^^- 

Flemming^s  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)     .    .    .    Sx;rj. 

Rectified  spints Sufficient. 

Macerate  for  four  days  with  sixteen  ounces  of  the  spirits,  then 
pack  into  a  percolator,  add  more  until  twenty-four  fluidounces  of 
tincture  are  obtained. 

This  is  the  strongest  of  the  tinctures  of  aconite;  it  is  compared 
with  the  others  in  the  following  syllabus: — 

Name.  Proportloni.  Dose. 

Tioetora  aooniti  folii,  U.  S.  P.,  3ij  leayes  to  Oj  dil.  alo.,  20  to  30  drops. 

•*  "      radicis,  U,  S.  P.,  5yj  root  to  Oj  alcohol,  6  drops. 

••  *•      (Flemming*8),  gviij  root  to  fjxy  do.,  3  to  6  drops. 

There  is  not  perhaps  so  great  a  difference  between  the  last  two 
as  their  relative  proportions  would  indicate,  both  being  nearly 
saturated.  Care  should  be  taken  to  distinguish  these  by  their  full 
names  in  prescribing  and  labelling. 
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Tinctura  Matico,    (Dublin  Ph.) 

Take  of  Matico  leaves,  in  qoarsc  powder  .    .    8  ounces  (commercial). 
Proof  spirit 2  pints  (imp.  measure). 

Macerate  fourteen  days,  strain,  express,  and  filter. 
Dose,  from  f  3j  to  f  3iij*    Used  as  an  alterative  stimulant  and 
hsdmostiatic. 

Deioees^s  Tincture  of  Ghiaiacum. 

Take  of  Guaiacum  resin giv. 

Carbonate  of  potassium ^iss. 

Pulv.  pimento 5j. 

Diluted  alcohol Olj, 

Digest  for  two  weeks.     Dose,  from  f  3j  to  f  3ij. 

I\nctura  Rhei  Aromatica,    {NMe's  Tonic  Elixir.) 

Take  of  Rhubarb, 
Caraway, 

Orance-peel,  of  each Jij. 

Brandy Ofj. 

Macerate  for  two  weeks  or  displace.    Dose,  f  3j  to  fsss. 

Tinctura  Bhei  Dvlcis. 

Take  of  Rhubarb,  in  moderately  coarse  powder Jij. 

Anise  seed. 

Liquorice  root,  in  moderately  coarse  powder,  of  each  SJ- 

Sugar 31J. 

Diluted  alcohol Sufficient. 

Macerate  the  ingredients  in  a  conical  percolator,  after  they  have 
been  moistened  with  three  fluidounces  of  the  menstruum  for  twenty- 
four  hours,  then  pour  on  the  menstruum  until  two  and  a  half  pints 
of  tincture  have  been  obtained. 

Tinctura  Moschi  {Medicinal).    Deschamp. 

Takeof  Musk  (ingrain) 1  part 

Alcohol  (56  per  cent.) 5  parts. 

Macerate  together  for  fourteen  days,  or  until  needed  for  use,  and 
filter. 

Ethereal  Tinctubes. 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  these 
are  liable  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary 
temperatures,  and  in  the  transfer  of  the  liq^uid  from  the  bottles; 
yet  the  solvent  action  of  ether  and  its  diflPusible  character  adapt  it 
to  combination  with  certain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  Vir- 
ginia, containing  spt  cetheris  nitrosij  are  selected,  having  proved  use- 
ml  in  medical  practice. 


*,■ 
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Mettauer^s  Ethereal  Tincture  of  Cantharides. 

Take  of  Cantharidis  pulv 5iij. 

Spt.  sether.  nit Oiiss. 

Macerate  for  eight  days,  and  filter. 

The  ethereous  menstruum  seems  to  promote  the  tendency  of  the 
flies  to  the  genito-urinary  organs  without  producing  strangury.  It 
is  also  used  as  a  blister  for  the  scalp  of  infants. 

Mettauer's  Ethereal  Tincture  of  Cubebs. 

Take  of  Cubeb®  pulv Jiv. 

Spt.  setheris  nit Oij. 

Macerate  for  eight  days,  and  filter. 

Used  for  subacute  inflammation  of  the  bladder,  urethra,  etc.,  and 
of  the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses 
spirit  of  nitrous  ether  as  a  menstruum  for  colchicum,  guaiac,  squill, 
ergot,  ipecac.,  etc. 

Ethereal  Tincture  of  Guaiacum. 

Take  of  Besin  guaiacum 3  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Doss,  a  teaspoonful. 

Ethereal  Tincture  of  Colchicum. 

Take  of  Colchicum 6  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Dose,  20  to  30  drops. 

Ethereal  Tincture  of  Cannabis  Indica. 

Take  of  Squire^s  extract  of  cannabis Half  an  ounce. 

Spirit  of  nitrous  ether  ..." Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 

Dose,  5  to  15  drops. 

The  foregoing  preparations  of  guaiacum,  colchicum,  and  cannabis 
are  used  jointly  for  rheumatic  and  neuralgic  symptoms.  {See  Extem- 
poraneous Prescriptions.)  They  are  also  well  adapted  to  replace 
the  alcoholic  tinctures  of  the  same  drugs  for  most  general  purposes. 


Asiatic  Tincture  for  Cholera. 

Take  of  Opium,  in  powder   . 
Camphor    .... 
Oil  of  aoves  .    .    . 
Capsicum,  in  powder 
Hoffmann's  anodyne 


Macerate  t«n  tp  twenty  days,  or  prepare  by  percolation  in  a  close 
percolator. 
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This  is  a  most  valuable  application  of  the  Ethereal  Liquor  of 
Hoftmann,  the  diffusible  character  of  which  is  admirably  adapted 
to  heighten  the  effect  of  the  powerful  stimulants  prescribed.  It 
has  attained  considerable  celebrity  within  several  years  past. 

Adult  dose,  20  to  60  drops  every  second,  third,  or  fourth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 


CHAPTER  VIII. 

MEDICATED  WINES,  VINEGARS,  ELIXIRS,  AND  CORDULS. 

Vina,  TJ.  S.  P. 

This  class  of  Galenical  solutions  is  less  numerous  than  the  tinc- 
tures, to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pharmacopoeia; 
vinum  xericum  (vinum  album  of  the  former  Pharmacopoeia)^  which 
is  sherry  wine  (Teneriffe  and  Madeira  are  sometimes  used  in  its 
stead),  and  vinum  portense^  which  is  port  wine.  Th^forraer  contains 
about  20  per  cent,  of  alcohol,  sp.  gr.  .825,  and  the  latter  near  26 
per  cent. 

In  all  the  medicated  wines  which  are  officinal,  sherry  wine  is 
directed  as  the  menstruum.  This  is  a  clear,  amber-colored  liquid, 
having  an  agreeable  pungent  taste,  and  destitute  of  acidity.    It 

Eossesses  the  advantage  over  either  alcohol  or  diluted  alcohol,  of 
eing  less  stimulating,  and  more  agreeable  in  its  taste  and  in  its 
effects  on  the  system.  It  is  chiefly  objectionable  as  a  substitute  for 
diluted  alcohol,  from  its  liability  to  decompose  when  impregnated 
with  the  soluble  principles  of  plants.  To  meet  this  objection,  it  is 
customary  with  some  to  add  from  one  to  two  fluidounces  of  alcohol 
to  a  pint  of  the  wine,  and  this  course  is  directed  in  the  Pharma- 
copoeia in  the  case  of  vinum  rhei. 


Syllabus 

OF  THE  Officinal  Medicated  Wines. 

Officinal  name. 

Proportions. 

Dose. 

Med.  properties. 

Vinam  aloes 

^^"J    1           ginger,  5&  33/ 

^U  to  fSu 

CarminatiTe, 
aperieot 

«*     rhei 

toOi    iSy+cftnella3J      \ 
*°  "J    \           dil.  alo.  f  Sij  / 

fgj  tol5««s 

do. 

*<     oolchiei  radiels 

S^j  to  Qj 

gtt.  X  to  f3J 

Diuretic,  nerr. 
aedatife. 

"          *«       seminis 

5*J    ^^' 

f&  to  f3g 

do. 

**     ergotsB 

t  .^ij  of  fluid  extract  to  Oj 

<3J 

Parturicot 

"     ipecacaanhsB 

fjj      do.          do.       do. 

fji  to  fjss 

Expectorant 

*<     tabaoi 

gJtoOj 

gtt.  XX 

Diuretic,  sedat. 

**    antimoDii 

2  gra.  tart.  emet.  to  f^ 

f 3J  to  fjss 

Expects,  emet 

w- 
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BEHARES  ON  THE  MEDICATED  WINES. 

The  two  mnes  ofcolchicum  are  much  prescribed  in  rheumatic  and 

Euty  affections ;  that  of  the  root,  as  seen  in  the  syllabus,  is  much 
B  stronger.  Prepared  according  to  the  working  formula  appended, 
bom  the  Pharmacopmia^  it  furnishes  a  very  efficient  preparation. 
Phe  wine  of  the  seed  should  be  made  of  the  fresh  and  well-preserved 
eed;  it  is  preferred  by  some  as  a  more  uniform  preparation.  Large 
[oantities  of  wine  of  fresh  colchicum  root  are  imported  from  Eng- 
and,  and  it  is  said  to  be  more  efficient  than  that  prepared  of  the 
Irled  root.  Some  of  the  best  pharmacists  in  England,  however, 
prefer  to  use  the  recently  dried  root  as  furnishing  uniform  and 
atisfactory  results. 

Antimonial  wine  is  made  by  trituration  in  a  mortar,  owing  to  the 
Kmiparative  insolubility  of  the  tartrate  of  antimony  and  potassium 
n  alcoholic  liquids.  The  late  edition  of  the  Pharmacopceia  directs  a 
mall  portion  of  boiling  water  to  be  added  to  the  salt,  and  this  solu- 
ion  to  the  wine. 

Wine  of  ipecacuanha  is  an  elegant  and  very  popular  preparation, 
leing  much  used  by  itself,  and  with  other  expectorant  and  diapho- 
etic  remedies ;  it  is  not  as  depressing  in  its  effects  as  wine  of  anti- 
Don^,  and  vet  ^bout  equally  efficacious  as  an  emetic  and  nauseant. 
.t  will  be  observed  that  it  is  directed  to  be  made  by  adding  a  fluid- 
^anoe  of  the  fluid  extract  to  fifteen  fluidounces  of  wine. 

Wine  of  ergot  is  perhaps  more  used  than  any  other  preparation  of 
bat  drug ;  it  has  no  other  fault  than  its  proneness  to  decompose  in 
lot  weather,  which  makes  it  necessary  to  add  a  little  strong  alco- 
lolfOr  to  keep  it  in  a  cool  place,  and  in  well-stopped  bottles.  This 
q  now  directed,  like  the  last  mentioned  preparation,  to  be  made  by 
idding  the  fluid  extract  to  wine  in  the  proportion  of  fSij  to  fSxiv 
ft  wine. 

WoRKiNo  Formulas  from  the  U.  S.  Pharmacopceia. 

Vinum  Aloes.    (  Wine  of  Aloes.)    U.  S.  P. 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce. 
Cardamom,  in  moderately  fine  powder, 
Ginger,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  wine,  a  pint. 

Macerate  for  seven  days,  with  occasional  agitation,  and  filter 
hrough  paper. 

Vinum  Antimonii.    ( Wine  of  Antimony.)    U.  S.  P. 

Take  of  Tartrate  of  antimony  and  potassium,  thirty-two  grains. 
Boiling  distilled  water,  a  fiuidounce. 
Sherry  wine,  a  sufficient  quantity. 

Dissolve  the  salt  in  the  distilled  water,  and,  while  the  solution  is 
lot,  add  suflicient  sherry  wine  to  make  it  measure  a  pint. 
40 
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Vinum  Colchici  Radicis.    ( Wine  of  Colchicum  Boot.)    U.  S.  P. 

Take  of  Colchicum  root,  in  moderately  fine  powder,  twelve  troyounces. 
Sherry  wine,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  sherry  wine,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  sherry  wine 
upon  it  until  two  pints  of  filtered  liquid  are  obtained. 

Vinum  Colchici  Seminis.    (  Wine  of  Colchicum  Seed.)    U.  S.  P. 

Take  of  Colchicum  seed,  in  moderately  coarse  powder,  foiu:  troyounces. 
Sherry  wine,  two  pints. 

Macerate  for  seven  days,  with  occasional  agitation ;  then  express, 
and  filter  through  paper. 

Vinum  Ergotce.    (  Wine  of  Ergot.)    U.  S.  P. 

Take  of  Fluid  extract  ergot,  four  fiuidounces. 
Sherry  wine,  twenty-eight  fluidounces. 

Mix,  and  filter  through  paper. 

Vinum  IpecacuanhxB.    ( Wine  of  Ipeccumanha.)    V.  8.  P. 

Take  of  Fluid  extract  ipecacuanha,  two  fluidounces. 
Sherry  wine,  thirty  fluidounces. 

Mix  them,  and  filter  through  paper. 

Vinum  Rhei.    ( Wine  of  Rhubarb.)    IT.  S.  P. 

Take  of  Rhubarb,  in  moderately  coarse  powder,  two  troyounces. 
Canella,  in  moderately  fine  powder,  sixty  grains. 
Sherry  wine,  fourteen  fluidounces. 
Diluted  alconol,  a  sufficient  quantity. 

Mix  two  fluidounces  of  diluted  alcohol  with  the  sherry  wine,  and 
moisten  the  powders,  previously  rubbed  together,  with  half  a  fluid- 
ounce  of  the  mixture ;  then  transfer  them  to  a  conical  percolator, 
and  gradually  pour  upon  them  the  remainder  of  the  mixture,  and 
afterwards  diluted  alcohol,  until  a  pint  of  filtered  liquid  is  obtained. 

Vinum  Tabaci.    ( Wine  of  Tobacco.)    U.  S.  P. 

Take  of  Tobacco,  in  moderately  fine  powder,  a  troyounce. 
Sherry  wine,  a  pint. 

Macerate  for  seven  days,  with  occasional  agitation ;  then  express, 
and  filter  through  paper. 

Wines  not  Officinal  in  U.  S.  P. 

Aromatic  Wine. 

Take  of  Wormwood,  peppermmt, 
Bosemary,  thyme, 
Hyssop,  sage, 

Lavender,  sweet  marjoram,  of  each,    .    ^ii. 
Port  wine Oij. 

Macerate  seven  days,  transfer  to  a  percolator,  and  displace. 


IF 
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The  principal  use  of  aromatic  wine  is  as  an  astringent  and  stimu- 
lating wash,  applied  particularly  to  buboes. 

Vinum  Ergotce  Saturatum. 

Take  of  Ergot,  recently  powdered,  ^iiiss. 
Sherry  wine,  a  sufi^ient  quantity. 

Moisten  the  ergot  with  a  fluidounce  of  the  wine,  transfer  to  a 
conical  percolator,  pack  firmly,  and  slowly  displace  one  pint. 

This  preparation  has  been  long  in  use  as  a  most  efficient  partu- 
rient and  valuable  antihemorrhagic. 

Wine  of  Wild  Cherry  Bark, 

Take  of  Alcoholic  extract  (from  24  ounces)  of 

wild  cherry  hark,  ahout 3^^''®* 

Sweet  almonds ^iij. 

Water 1  pint. 

Sherry  wine 2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  ex- 
tract with  half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a 
bottle  of  the  capacity  of  three  pints,  stop  it  closely,  and  permit  it 
to  stand  for  three  (fays,  with  occasional  agitation ;  then  add  the 
remainder  of  the  wine,  allow  it  to  stand  a  week,  and  filter.  By 
this  mode  of  proceeding,  opportunity  is  afforded  for  the  develop- 
ment of  the  hydrocyanic  acid  before  the  menstruum  is  made  so  alco- 
holic as  to  retard  the  reaction  which  favors  its  formation. 

Thus  made,  the  wine  of  wild  cherry  bark  is  a  transparent,  wine- 
red  liquid,  having  an  astringent,  bitter  almond  taste  and  odor, 
much  less  agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  sedative  is  a  tea- 
spoonful. 

Wine  of  Tar — Tar  Beer — Jews^  Beer.    (Prof.  Procter.) 

Take  of  Ground  malt,  honey,  and  tar,  of  each,  one  pound. 
Yeast,  half  a  pint. 
Water,  a  sufficient  quantity. 

^  Mix  the  malt,  honey,  and  three  quarts  of  the  water  in  an  earthen 
vessel,  keep  them  at  the  temperature  of  150°  F.  (about),  with  occa- 
sional stirring  for  three  hours,  then  suffer  the  whole  to  cool  to 
about  80°  P.,  and  add  the  yeast. 

Fermentation  soon  sets  in,  and  should  be  promoted  by  main- 
taining the  temperature  at  between  70°  and  80°  P.  during  thirty- 
six  hours.  The  supernatant  fluid  should  then  be  decanted  from 
the  dregs  of  the  malt,  and  the  tar  added  gradually  to  these  in  a 
small  stream,  stirring  constantly  so  as  to  distribute  it  uniformly 
among  them,  and  prevent  its  conglomerating  in  masses.  The  de- 
canted fluid  is  then  returned  to  the  vessel,  and  the  whole  well 
stirred  up  from  time  to  time,  for  several  days  or  a  week,  observing 
to  add  water  occasionally  to  keep  the  original  measure.  The  whole 
is  then  thrown  on  a  piece  of  Canton  flannel  or  other  close  strainer, 
the  fluid  allowed  to  pass,  and  the  dregs  expressed  strongly  to  re- 
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move  as  much  as  possible  of  the  fluid  inclosed.  The  expressed 
liquid  is  then  filtered  for  use ;  there  is  an  advantage  in  allowing  it 
to  stand  until  it  gets  nearly  clear  by  subsidence,  before  filtering  it. 
When  first  made,  before  filtering,  wine  of  tar  has  but  little  color, 
but  soon  acquires  a  reddish-brown  hue  by  exposure.  It  smells  and 
tastes  strongly  of  tar,  is  slightly  acid,  is  not  unpleasant  to  most 
persons,  and,  when  prepared  as  above,  is  undoubtedly  a  valuable 
auxiliary  to  the  physician  in  pulmonary  diseases. 
The  dose  of  wine  of  tar  is  a  tablespoonful. 

Wine  of  Iron,    (T.  Weaver.) 

Take  of  Citrate  of  iron* 128  grains. 

Slierry  wine     . 12  fluidounces. 

Hot  water,  and 

Sugar,  of  each Sufficient. 

Tincture  of  orange-peel,  to  make  1  pint. 

Dissolve  the  citrate  in  hot  water,  and  add  to  it  the  other  ingre- 
dients in  proportion  to  suit  the  taste. 
Dose,  a  teaspoonful,  containing  a  grain  of  the  iron  salt. 

Wine  of  Citrate  of  Iron  and  Quinine. 

Take  of  Citrate  of  iron  and  quinine    .     .     .  384  grains. 

Hot  water A  fluidounce. 

Flavor  of  orange Half  a  fluidounce. 

Sherry  wine Sufficient  to  make  a  pint. 

Dissolve  the  citrate  in  the  hot  water,  add  the  wine  and  flavor 
of  orange,  and  filter. 
Dose,  a  teaspoonful,  containing  three  grains  of  the  iron  and 

quinine  salt. 

• 

Bitter  Wine  of  Iron.    (T.  Weaver.) 

Take  of  Citrate  of  iron 128  grains. 

Extract  of  calisaya  (Ellis) 16  grains. 

Citric  acid, 

Hot  water. 

Sugar,  ana 

Tincture  of  orange-peel,  to  taste. 

Sherry  wine,  to  make  1  pint. 

Dissolve  the  citrate  of  iron  and  extract  of  cinchona  separately 
in  hot  water,  adding  a  small  excess  of  citric  acid ;  then  add  the 
sugar  and  tincture  of  orange-peel,  and  lastly  the  wine.  The  chief 
secret  in  preserving  the  bouquet  of  the  wine  in  contact  with  the 
jron  salt  is  to  add  it  after  the  utmost  dilution. 

Dose,  a  teaspoonful,  containing  one  grain  of  the  iron  salt  and 
one-eighth  of  a  grain  of  the  extract. 

Wine  of  Pepsin. 

Take  of  the  cleaned  inner  coating  or  membrane  of  fresh  hogs'  sto- 
machs ;  digest  this  in  sherry  wine  in  the  proportion  of  half  a  pint 

*  For  thin  may  be  sabstitiited  an  equivalent  quantity  of  the  officinal  solution  of 
oitrate  of  iron.    Citrate  of  magnetic  oxide  of  iron  is  preferred  by  some. 
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of  wine  to  each  stomach  used.  After  macerating  three  days,  pour 
off  the  wine  from  the  stomach  membranes,  and  aigest  them  again 
in  half  the  quantity  of  wine  for  three  days,  pour  off  the  wine,  and 
express;  mix  this  with  the  first  fluid  obtained,  and  filter.  This 
liquid  should  now  be  diluted  so  that  one  fluid rachm  shall  digest 
iu  four  or  six  hours  one  hundred  grains  of  coagulated  albumen 
previously  mixed  with  one  fluidounce  of  distilled  water  acidulated 
with  six  drops  of  muriatic  acid. 

ACBTA,  U,  S.  P. 

Acetum  (vinegar)  is  officinal  in  the  list  of  the  U.  S.  Pharma- 
copoeia; it  is  described  as  "  impure  diluted  acetic  acid  prepared  by 
fermentation ;"  it  is  too  familiar  to  require  description.  Vinegar 
is  chiefly  useful  in  pharmacy  for  furnishing  acetum  destillatum, 
which  is  made  by  distillation,  by  means  of  a  sand-bath,  from  a 

{flass  retort  into  a  glass  receiver,  rejecting  from  each  gallon  the 
ast  pint,  which  contains  the  impurities.  This  liquid,  which  is 
nearly  pure  weak  acetic  acid,  has  about  the  same  strength  as  the 
crude  vinegar  from  which  it  is  obtained,  and  possesses  the  same 
saturating  power;  one  hundred  grains  should  saturate  not  less  than 
7.6  grains  of  bicarbonate  of  potassium. 

Distilled  vinegar  was  formerly  used  as  the  menstruum  for  the 
officinal  acetay  but  in  the  last  two  revisions  of  the  Pharmacopoeia  it 
it  has  been  superseded  by  diluted  acetic  acid. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid 
is  cheaper  and  much  more  easily  obtained.  The  immense  production 
of  acetic  acid  for  use  in  the  arts  as  well  as  in  medicine,  has  reduced 
its  price  to  a  much  lower  point  than  formerly.  The  small  bulk  of 
the  strong  acid  recommends  it  for  transportation,  aiid  it  may  be 
readily  and  immediately  diluted  to  the  point  desired.  It  is  free 
from  organic  impuriti^,  while  the  ordinary  product  of  the  distil- 
lation of  vinegar  is  not,  as  shown  by  the  fact  that,  while  the  latter 
is  apt  to  turn  brown  on  the  addition  of  an  alkali,  the  former  remains 
clear  and  colorless. 

For  an  account  of  acetic  acid,  the  chief  impurities  found  in  the 
commercial  article  and  the  modes  of  testing  it,  the  reader  is  referred 
to  Part  IV.  of  this  work. 

Acidum  Aceticum  Dilutum. — This  liquid  is  made  by  adding  to  one 
part  of  acetic  acid  seven  parts  of  water  (making  eight  parts),  so  that 
the  proportions  may  be  stated  as  one  part  of  strong  acid  in  every 
eight  parts  of  diluted.  As  60  grains  of  bicarbonate  of  potassium 
saturate  100  grains  of  the  strong  acid,  7 J  grains  (one-eighth  of  sixty) 
will  saturate  the  same  quantity  of  the  diluted  acid;  or,  observing 
very  nearly  the  same  proportion,  35  grains  will  saturate  one  fluid- 
ounce. 

The  use  of  diluted  acetic  acid  as  a  menstruum  is  confined  by  the 
U.  8.  Pharmacopoeia  to  squill,  lobelia,  sanguinaria,  and  opium.  It 
is,  however,  used  in  the  preparation  of  the  fluid  extracts  of  ergot, 
and  in  the  solid  extract  of  colchicura,  and  ammoniac  plaster. 

It  forms  an  admirable  menstruum  for  squill^  its  acid  taste  recom- 
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mending  it  over  both  water  and  alcohol,  and  its  medicinal  action 
promoting  that  of  squill  in  most  cases  to  which  that  medicine  is 
adapted. 

Sanguinaria  and  lobelia  are  for  the  first  time  introduced  into  the 
class  in  the  edition  of  the  Pharmacopeia  of  1860;  both  these  drugs 
contain  alkaloids  which  are  fixed  in  the  preparation  by  the  acetic 
acid. 

In  the  case  of  opium^  the  object  in  employing  this  acid  is  to  assist 
in  dissolving  and  extracting  the  morphia,  with  which  it  combines, 
furnishing  a  soluble  salt,  and  one  which  is  considered  by  some  as 
more  desirable  than  the  meconate,  as  it  exists  in  laudanum  and 
other  solutions  prepared  with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the 
syrups  most  liable  to  ferment  has  recently  been  recommended,  and 
it  is  found  to  serve  a  useful  purpose  not  only  in  preventing  fermen- 
tation, but  also  in  qualifying  the  cloying  sweetness,  which  is  an 
objection  to  this  form  of  preparation. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to 
those  of  diluted  alcohol,  and  on  that  account  these  preparations  are 
said  to  be  more  liable  to  change  than  the  tinctures.  A  small  ad- 
dition of  alcohol  is  sometimes  made  to  obviate  this.  I  have,  how- 
ever, never  known  either  of  the  oflicinal  "Aceta"  to  ferment  by 
keeping.     A  syllabus  of  this  class  is  appended. 


Syllabus  of 

Officinal  Vinegars. 

Officinal  name. 

Proportions. 

Dose. 

Medical  properties,  etc. 

Acetam  Boillss 
**      lobeliad 
''      sangainarin 
**      opii 

gij  to  Oj 

do. 

do. 
gv  to  Oij 

gtt.  zzz  to  f^ij 
gtt.  zzz  to  f^j 

do. 
gtt.  T  to  z 

Diaretio,  Bedattre,  etc. 
Ezpect.,  narcot.,  eto. 

do.        do. 
See  Preparations  of  Opiam. 

Working  Formulas  from  the  U.  S.  Pharmacopoeia. 
Acetum  Sanguinarice.    (  Vinegar  of  Bloodroot)    U.  S.  P. 

Take  of  Bloodroot,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid,  a  Bufflcient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  acetic  acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon 
it  diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Vinegar  of  bloodroot  may  also  be  prepared  by  macerating  the 
powder  with  two  pints  of  diluted  acetic  acid  for  seven  days,  ex- 
pressing the  liquid,  and  filtering  through  paper. 

Acetum  Scill<E.    ( Vinegar  of  Squill.)    IT.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid,  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  acetic  acid, 
pack  it  in  a  conical  glass  percolator,  and  gradually  pour  upon  it 
diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 


f-'i 
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Acetum  Lobelice.    ( Vinegar  of  Lobelia.)    TJ.  S.  P. 

Take  of  Lobelia,  in  moderately  coarse  powder,  four  troyoiinces. 
Diluted  acetic  acid,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  acetic  acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon 
It  diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Vin^ar  of  lobelia  may  also  be  prepared  by  macerating  the  pow- 
der in  two  pints  of  diluted- acetic  acid  for  seven  days,  expressing 
the  liquid,  and  filtering  through  paper. 

Elixirs  and  Cordials. 

Under  these  names  a  variety  of  unofficinal  preparations  are  sold, 
most  of  which  are  mixtures  of  aromatic  wines  and  tinctures  with 
sugar,  the  latter  predominating.  Preparations  of  this  description 
are  popular  in  proportion  as  they  are  palatable  and  commend  them- 
selves to  the  taste  of  the  public. 

Elixir  of  Calisaya. 

Take  of  Calisaya  bark One  troyounce. 

Recent  orange-peel Half  a  troyounce. 

Ceylon  cinnamon, 
Coriander, 

Angelica  seeds,  of  each Three  drachms. 

Caraway, 
Aniseed, 

Cochineal,  of  each One  drachm. 

French  brandy,  and  water,  of  each     .  A  sufficient  quantity. 

Simple  syrup Ten  fluidounces. 

Percolate  the  cinchona  and  aromatics  with  the  brandy,  until  ten 
fluidounces  are  obtained.  Continue  the  displacement  with  equal 
parts  of  brandy  and  water,  till  twenty-two  fluidounces  are  obtained, 
then  add  the  syrup  to  bring  it  up  to  the  measure  of  two  pints. 

Ferrated  Elixir  of  Cinchona.    (J.  T.  Shinn.) 

Take  of  Calisaya  bark,  in  powder Four  troyounces. 

Cinnamon  water Two  pints. 

Caraway  water One  pint. 

Tincture  of  orange-peel Half  a  pint. 

Alcohol Half  a  pint. 

Brandy Two  pints. 

Sjmip Three  pints. 

Soluble  pyrophosphate  of  iron   .    .    .  Two  ounces. 

Mix  the  cinnamon  water  and  caraway  water  with  the  tincture 
of  orange-peel,  and  percolate  the  bark  with  the  mixture.  Dissolve 
the  pyrophosphate  of  iron  in  the  percolate,  add  the  other  ingredi- 
ents, and  filter. 

This  contains  about  one  grain  of  pyrophoshate  of  iron  (with  cit- 
rate of  ammonia),  and  two  grains  of  cinchona  bark  to  a  drachm. 
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Ferro  Phosphorated  Elixir  of  Calisaya. 

Take  of  Pyrophosphate  of  iron 128  grains. 

Extract  of  calisaya 24  grains. 

Sugar 4  ounces. 

Tinct.  of  fresh  orange-peel    ....  2  fluidouncea. 

Water 2  fluidounces. 

Sherry  wine 10  fluidounces. 

Triturate  the  iron  salt  with  the  extract  and  sugar  till  dissolved, 
then  add  the  tincture  and  the  wine,^and  filter  twice,  or  till  it  is 
perfectly  clear. 

Dose,  a  teaspoonful. 

This  preparation  originated  in  New  York,  where  it  enjoys  con- 
siderable popularity.  The  formula  is  that  of  W.  C.  Bakes,  my 
valued  assistant. 

Curasao  Cordial.    (L.  M.  Emanuel.) 

Take  of  Cura9ao  bark  (bitter  orange)     .     .     .  3j. 

Peel  of  sweet  oranges  ......  ^ss. 

Cloves, 

Canella,  of  each ct.  xv. 

Brandy Oss. 

Neutral  sweet  spirits Oij. 

Distilled  orange-flower  water    .     .     .  f  3iij. 

Sugar fibj. 

Prepare  a  tincture  by  percolation  with  the  aromatics,  brandy,  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the 
sugar. 

Bed  Curagao  Cordial.    {Improved  Formvla.) 

Take  of  Sweet  spirits 1  pint 

Tincture  of  orange-peel Sufficient. 

Syrup 1  pint 

Oil  of  juniper, 

Tincture  of  saunders,  of  each,  to  taste. 

Mix. 

The  genuine  Curagao  cordial  is  imported  from  Rotterdam,  and  is 
highly  esteemed.  These  recipes  form  good  imitations  of  it.  It  is 
recommended  as  a  remedy  for  nausea,  especially  when  a  symptom 
of  pregnancy. 

Elixir  of  Valerianate  of  Ammonia.    (T.  H.  K.  Enos.) 

Take  of  Valerianic  acid Two  fluidrachms. 

Carbonate  of  ammonium  .    .  Sufficient 
Alcohol, 

Svrup,  of  each Two  fluidounces. 

Ijxt.  orange-peel      ....  Half  a  fluidounce. 

Orange-flower  water     ...  A  fluidounce. 

Water Sufficient  to  make  half  a  pint 

Dilute  the  valerianic  acid  with  a  fluidounce  of  water,  neutralize 
with  the  carbonate  of  ammonium,  then  add  the  alcohol,  holding  the 
aromatic  extract  (?)  in  solution,  then  the  orange-flower  water  and 
water,  and  filter.    (The  extract  of  orange-peel  might  be  superseded 
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to  advantage  by  tincture  of  fresh  orange-peel.)    A  fluidrachm, 
which  is  the  appropriate  dose,  contains  two  grains  of  the  salt. 

Elixir  of  Valerianate  of  Ammonia.    (Goddard's.) 

Take  of  Yalerianic  acid  (from  the  root)  Six  fluidrachms. 
Carbonate  of  ammonium  .     .     Sufficient. 


Carbonic  acid  water  . 
Bed  Curacao  cordial  . 
Orance-flower  water  . 
Mucimge  of  gum  Arabic 


Eight  fluidounces. 
Twenty  fluidounces. 
Eight  fluidounces. 
Two  fluidounces. 


Saturate  the  valerianic  acid  with  the  carbonate  of  ammonium, 
diluted  with  the  carbonic  acid  water,  then  add  it  to  the  flavoring 
ingredients  and  mucilage,  and  filter.    Dose,  a  teaspoonful. 

Ferrated  Tincture  of  Gentian. 

Take  of  Grentian,  in  moderately  fine  powder,  ^ij* 

Bitter  orange-peel,  in  moderately  fine  powder,  Jj. 
Cardamom,  in  moderately  fine  powder,  58s. 

Moisten  with  diluted  alcohol,  and  percolate  with  a  mixture  of 
one  part  of  alcohol  and  three  of  water,  until  four  pints  of  tincture 
are  obtained. 

Make  hydrated  sesquioxide  of  iron  by  precipitating  four  ounces 
of  solution  of  tersulphate  of  iron,  and  wash  the  precipitate  on  a 
filter,  then  pass  the  tincture  of  gentian,  bitter  orange-peel,  and  car- 
damom through  the  magma  on  the  filter;  now  add  f Sviiiss  of  solu- 
tion of  citrate  of  iron  (gr.  j  to  ^),  and  the  preparation  is  complete. 
Dose,  a  teaspoonful,  containing  one  grain  of  citrate  of  iron. 

Pierlofs  Solution  of  Valerianate  of  Ammonium.    {Modified  Formula.) 

Take  of  Extract  of  valerian  .        ...     Two  scruples. 

Fluid  extract  of  valerian .     .     .     Two  fluidrachms. 
"Water Seven  fluidounces. 

Dissolve  the  extract  in  the  fluid  extract  and  water,  filter,  and 
add 

Valerianate  of  ammonium    .     .     Two  drachms. 

Orange-flower  water. 

Simple  syrup,  of  eacn  ....    Half  a  fluidounce. 


Dose,  a  teaspoonful. 


Propylamin  Cordial. 


Take  of  Chloride  of  propylamin    ...  96  grains. 

Aniseed  water 9  fluidounces. 

At  wood's  alcohol     .....  3  fluidounces. 

Simple  syrup 4  fluidounces. 

Saflron Sufficient. 

Dissolve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and 
eyrup,  digest  with  the  saffron,  and  filter  till  clear  and  bright. 
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Elixir  Chloroform.    {Chloroform  Paregoric.)    Dr.  H.  Hartshonie. 

Take  of  Chloroform One  and  a-half  fluidonnce. 

Tincture  of  opium One  and  a-half  fluidoonce. 

Tincture  of  camphor    ....  One  and  a-half  fluidounce. 

Arom.  spt.  of  ammonia    .     .     .  One  and  a-half  fluidoonoe. 

Oil  of  cinnamon Twenty  minims. 

Brandy Two  fluidounces. 

Dose,  f5ss  or  less,  in  spasmodic  affections  of  the  stomach,  cholera, 
etc. 

Elixir  de  Garus. 

Take  of  Syr.  Adiantum  (maidenhair)  lb.  J  to  Ov Ox. 

Spirit  of  gams       Oviij. 

Safiron 3j. 

Orange-flower  water Oss. 

Macerate  two  days,  and  filter. 

Spirit  of  Garus, 
Take  of  Aloes, 

Saffron,  each jvas. 

Myrrh, 
Canella, 
Cloves, 
Cinnamon, 

Nutmegs,  of  each,  bruised artv. 

Alcohol  dilut Oxyj. 

Orange-flower  water Qj. 

Macerate  two  days,  and  distil  one  gallon. 

For  other  formulas  for  elixirs  the  reader  is  referred  to  Am.  Jaurn. 
Pharmacy^  pages  219,  298,  310,  vol.  xliii.,  for  1871,  and  the  report 
on  this  subject  to  Am.  Pharm.  Association  herewith  appended. 

The  importance  of  uniformity  in  the  composition  of  remedies 
bearing  the  same  name  has  been  so  long  felt  and  acknowledged  by 
medical  men  and  those  interested  in  the  advancement  of  pharma- 
ceutic knowledge,  that  the  American  Pharmaceutical  AseociatioQ, 
at  their  twentieth  annual  meeting  in  Cleveland,  Ohio,  appointed  a 
special  committee  to  report  such  formulas,  for  elixirs  particularly,  as 
would  be  generally  satisfactory  and  give  a  quasi  officinal  character 
to  the  formulas  so  reported ;  the  great  increase  in  the  variety  of 
elixirs  made  by  so  many  different  manufacturers,  who  give  no  in- 
formation respecting  the  composition  of  their  respective  prepara- 
tions, has  rendered  it  almost  impossible  for  any  dispensing  pharmacist 
to  keep  a  complete  stock  of  the  various  makes  on  his  shelves.  These 
considerations  induced  the  committee  to  report  the  following 
formulas,  which  were  ordered  to  be  printed  in  pamphlet  form  as 
well  as  in  their  published  proceedings. 

UNOFFICINAL  FORMULAS. 

REPORTED  BY  J.  F.  HANCOCK. 

Compound  Powder  of  Cochineal. 

Taike  of  Cochineal,  in  powder 120  grains. 

Alum,  in  powder 120  grains. 

Carbonate  of  potassium 120  grains. 

Bitartrate  of  potassium 240  grains. 

Mix.    Keep  in  weWalopi^T^  \\«\» 
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Compound  Tincture  of  Cochineal. 

Take  of  Compound  powder  of  cochineal 120min8. 

Diluted  alcohol       2  luidounces. 

Slightly  warm  the  diluted  alcohol  and  mix  with  the  powder, 
macerate  in  a  stoppered  vial  for  twelve  hours,  and  filter  for  use. 
This  is  permanent,  and  imparts  a  beautiful  red  color  to  elixirs  and 
solutions  which  have  no  acid  properties. 

Spirit  of  Orange. 

Take  of  Oil  of  sweet  orange 1  Huidounce. 

Stronger  alcohol 15  fluidounces. 

Mix.  This  is  made  in  proportions  to  conform  with  the  spirits 
of  the  U.  S.  P.,  and  is  a  pleasant  and  convenient  form  of  orange 
flavor. 

Simple  Elixir. 

Take  of  Spirit  of  orange J  fluidounce. 

Stronger  alcohol 4  fluidounces. 

Cinnamon  water 6  fluidounces. 

Syrup 6  fluidounces. 

Mix. 

This  is  a  turbid  mixture.  For  many  purposes  it  is  not  necessary 
to  filter  before  using,  but  generally  it  should  be  clear,  particularly 
when  used  for  physicians'  prescriptions,  and  in  making  some  elixirs. 
Filtering-paper  pulp,  made  by  beating  scraps  of  chemically  pure 
filtering-paper  in  a  mortar,  in  the  proportion  of  sixty  grains  of 
paper  to  a  half  fluidounce  of  water,  added  to  sixteen  fluidounces  of 
the  elixir,  agitated  briskly  for  a  few  moments,  and  filtered,  renders 
the  elixir  perfectly  limpid.  The  paper  is  free  from  the  chemical 
objections  urged  against  carbonate  of  magnesium,  chalk,  etc.,  which 
are  frequently  used  as  clarifying  agents. 

The  very  pleasant  taste  and  odor  of  this  elixir,  its  freedom  from 
color  and  chemical  impurities,  commend  it  for  general  use  as  a 
medicating  vehicle. 

Red  Elixir. 

Take  of  Comp.  tincture  of  cochineal i  fluidounce. 

Simple  elixir 16  fluidounces. 

Mix. 

This  is  sometimes  preferred  as  a  simple  elixir  because  of  its 
beautiful  color. 

Elixir  of  Calisaya  Bark. 

Take  of  Tincture  cinchona,  U.  S.  P.  1870      ...    22  fluidrachms. 
Simple  elixir Sufficient  to  make  16  fluidounces. 

Mix  and  filter.  This  contains  the  virtues  of  two  grains  of  Cali- 
saya bark  in  one  fluidrachm. 

Elixir  of  Calisaya  Bark  with  Iron. 

Tike  of  Elixir  of  Calisaya  bark 15  fluidounces. 

Warm  distilled  water 1  fluidounce. 

Citnte  of  iron,  soluble l*i^  gr^\\x&« 


636       MEDICATED    WINES,  VINEGARS,  AND    COBDIAL8. 

Dissolve  the  iron  in  the  warm  water  and  add  the  elixir.  Filter 
if  necessary.  Each  fluidrachm  of  the  unfiltered  elixir  contaiDs 
one  grain  of  the  iron  salt,  and  the  virtues  of  nearly  two  grains  of 
Calisaya  bark. 

Compound  Elixir  of  CinchoncL 

Take  of  Compound  tincture  of  cinchona,  TT.  S,  P,  1870      22  fluidrac1tin& 
Simple  elixir Sufficient  to  make  16  duidounoes. 

Mix  and  filter.  If  not  required  for  immediate  use,  this  and  aUo 
the  Calisaya  elixir  should  stand  for  about  twelve  hours  before 
filtering. 

Compound  Elixir  of  Cinchona  with  Iron. 

Take  of  Compound  elixir  of  cinchona 15  fluidouncefl. 

"Warm  distilled  water  . 1  fluidounce. 

Citrate  of  iron,  sohMc 120  grains. 

Mix.    Proceed  as  for  Elixir  of  Caliaysa  with  Iron. 

Elixir  of  Citrate  of  Iron. 

Take  of  Citrate  of  iron,  solvbU 256  grains. 

Warm  distilled  water 1  fluidounce. 

Simple  elixir 15  fluidounces. 

Dissolve  the  iron  in  the  warm  water,  and  mix  with  the  simple 
elixir.    Filter. 

Elixir  of  Pyrophosphate  of  Iron. 

Take  of  Pyrophosphate  of  iron 256  grains. 

Warm  distilled  water 1  duidounce. 

Simple  elixir 15  tluidounces. 

Make  according  to  directions  for  Elixir  of  Citrate  of  Iron. 
This  is  the  same  in  medicinal  strength  as  Prof.  Diehl's  formula. 

Elixir  of  Citrate  of  Bismuth. 

Take  of  Citrate  of  bismuth  and  ammonium    .     .     .    256  grains. 

Warm  distilled  water 4  nuidounces. 

Water  of  ammonia  (drop  by  drop)     .     .     .    Sufficient 

Simple  elixir Sufficient  to  make  sixteen  fluidounoes 

of  finished  elixir. 

This  is  the  same  bismuth  strength  as  Prof.  Diehl's  formula,  viz., 
two  grains  of  citrate  of  bismuth  and  ammonium  in  each  fluidrachm. 

Elixir  of  Pepsin. 

Take  of  Saccharated  pepsin  (Scheflfer's  formula)     .  256  grains. 

Sherry  wine 14  fluidounces. 

Simple  syrup 2  fluidounces. 

Fluid  extract  of  ginger 25  drops. 

Dissolve  the  pepsin  in  the  wine,  mix  the  fluid  extract  of  ginger 
with  the  syrup,  and  mix  together.  Filter  if  necessary.  Contams 
two  grains  of  pepsin  to  the  fluidrachm. 
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Elixir  of  Valerianate  of  Ammonium. 

of  Valerianate  of  ammonium,  in  crystals  .    .    256  ffrains. 
Compound  tincture  of  cochineal    ....        ^  fluidounce. 
Simple  elixir 15^  fluidounces. 

ve  the  valerianate  of  ammonium  in  two  ounces  of  the 
lixir,  and  carefully  add  water  of  ammonia  until  the  solu- 
KBOtly  neutral  to  test-paper.  Mix  with  the  balance  of 
lixir,  and  then  add  the  compound  tincture  of  cochineal. 
B  the  formula  of  Prof.  C.  Lewis  Diehl,  with  the  exception 
imple  elixir.  Notwithstanding  this  preparation  contains  a 
aantity  than  usual  of  the  valerianate  of  ammonium  (two 
F  the  salt  in  each  fluidrachm),  yet  its  unpleasant  taste  and 
effectually  masked  by  the  fragrance  of  the  simple  elixir. 

Mixir  of  Valerianate  of  Ammonium  with  Quinia. 

of  Sulphate  of  quinia 128  grains. 

Elixir  of  valerianate  of  ammonium    ...      16  nuidounces. 

Filter  if  necessary.  Sulphate  of  quinia  is  soluble  in  elixir 
ianate  of  ammonium  to  twice  the  quantity  here  ordered. 

Compound  Elixir  of  Sumbul, 

of  Tincture  of  sumbul  (Brit.  Ph.  1867)*    ...  4  fluidounces. 

Syrup 4  fluidounces. 

Compound  tincture  of  cochineal i  fluidounces. 

Elixir  of  valerianate  of  ammonimn  ....  8  fluidounces. 

lixir  is  slightly  turbid,  owing  to  the  resin  Of  the  sumbul, 
*  filtered  out  must  lessen  its  medicinal  powers.  This  is 
a  type  of  extemporaneous  elixirs^  which  should  not  be  filtered, 
ensed  with  the  direction,  '^  Shake  the  vial  before  pouring  out 

• 

BZmr  Pyrophosphate  of  Iron^  Quinia^  and  Strychnia. 

(C.  Lewis  Diehl's  Formula.) 

^b:  "  This  requires  particular  manipulation,  which  precludes 
>f  simple  elixirs. 

following  formula,  the  result  of  concert  experiments  of  my 
f  r.  K  Scnefter,  and  myself,  has  been  used  by  me  since  au- 
$69,  and  I  can  recommend  it  as  uniformly  successful,  when 
ipulations  are  carefully  conducted : — 

of  Sulphate  of  quinia 60  grains. 

Strychnia 1  grain. 

Citric  acid 5  grains. 

Stronger  alcohol 3  nuidounces. 

Spirit  of  orange 80  minims. 

Syrup 6  fluidounces. 

Pyrophospliate  of  iron J  troyounces. 

Distilled  water 7  fluidounces. 

Water  of  ammonia Sufi",  quantity. 

made  by  macerating  and  displacing  two  and  a  half  ounces  avoirdupois  of 
Bumbnl  with  proof  Bpirit  so  ns  to  obtain  one  imperial  pint  (f^xix  f5i88*f 
nre)  of  tincture.— Editok. 
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"Triturate  the  sulphate  of  quinia,  strychnia,  and  citric  acid 
together,  until  minutely  divided,  then  add  the  alcohol  and  spirit 
of  orange.  Warm  the  syrup  slightly  (to  about  150°  F.),  and  add 
to  the  turbid  mixture,  when,  upon  stirring,  the  mixture  becomes 
clear.  To  this  add  the  pyrophosphate  of  iron,  previously  dissolved 
in  the  distilled  water,  and  finally,  carefully  ada  water  of  ammonia, 
drop  by  drop,  until  the  elixir  is  perfectly  neutral  to  test-paper; 
filter.  The  finished  preparation  has  a  greenish-yellow  color,  a  plea- 
sant fiiivor  of  orange,  and  is  permanent." 

Bitter  Wine  of  Iron. 

(James  T.  Shinn's  Formala,  slightly  modified.) 

We  have  had  several  years'  experience  with  the  following  formula, 
and  it  has  given  entire  satisfaction  to  prescriber,  dispenser,  and 
consumer. 

Take  of  Sulphate  of  cinchonia 45  grains. 

Sulphate  of  quinia 15  grains. 

Citric  acid %     .     .     .     .  60  grains. 

Citrate  of  iron,  soluble 240  grains. 

Concentrated  tinct.  fresh  sweet  orange-peel  3  nuidounces. 

Distilled  water 3  fluid  ounces. 

Sherry  wine 8  fluidounces. 

Sjrrup 2  fluidounces. 

Dissolve  the  sulphates  and  citric  acid  in  two  ounces  of  the  water, 
and  the  iron  in  the  remaining  ounce  of  water ;  mix  the  two  solutions, 
and  adi  the  other  ingredients,  previously  well  mixed  together. 

The  only  change  from  the  original  formula  is  in  the  kind  and 
quantity  of  orange  flavor,  for  which  we  claim  an  improvement 
See  Proceedings  of  American  Pharmaceuiical  Association^  1864,  p.  2S4. 

Elixir  of  Gentian  with  Iron. 

Take  of  Extract  of  gentian 128  grains. 

Citrate  of  iron,  sohMe 128  grains. 

Distilled  water 1  fluidounce. 

Simple  elixir 15  fluidounces. 

Dissolve  the  extract  and  iron  in  the  water,  warmed^  and  add  the 
simple  elixir ;  filter. 

Elixir  of  Bromide  of  Potassium^ 

Take  of  Bromide  of  potassium     .     .         ....    640  grains. 

Red  elixir 16  fluidounces. 

Mix. 

This  contains  five  grains  of  the  salt  in  each  fluidrachm,  and  is 
given  as  a  type.  The  red  elixir  does  not  seem  to  answer  for  the 
elixir  bromide  of  calcium;  caramel  is  a  more  suitable  coloring  sab- 
stance  for  the  calcium  elixir.  We  prefer  the  simple  elixir  in  this 
case,  and  to  use  no  coloring  substance. 
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Syrup  of  Liquorice  Root 

Take  of  Select  liquorice  root,  in  moderately  coarse 

powder 4  troyoiinces. 

Diluted  alcohol Suif.  quantity. 

Sugar 12  troyounces. 

Moisten  and  pack  in  a  conical  percolator ;  macerate  for  twelve 
hoars,  percolate  to  exhaustion.  Place  the  tincture  over  a  water- 
bath  until  reduced  to  ten  fiuidounces,  filter,  and  then  add  the  sugar; 
lastlv,  sufficient  distilled  water  to  make  sixteen  fluidounces  of 
finished  sjnip. 

The  syrup  of  liquorice  root,  when  carefully  prepared,  is  more 
effectual  and  more  convenient  for  masking  the  bitterness  of  quinia, 
than  is  the  very  popular  "compound  enxir  of  taraxacum,"  and 
being  free  from  tne  stimulating  influence  of  alcohol,  which  is 
present  in  the  elixir,  is  well  adapted  for  children.  The  proper  pro- 
portions will  be  one  grain  of  quinia  (any  salt  of  it)  to  the  fluidrachm, 
and  if  those  for  whom  quinia  is  ordered  will  take  the  precaution 
to  chew  a  small  quantity  of  liquorice  root,  previous  to  taking  the 
quinia  mixed  with  the  syrup  of  liquorice,  in  the  proportions  here 
recommended,  scarcely  any  bitterness  will  be  observed.  As  a  matter 
of  course,  acids  mixed  with  quinia  and  liquorice  syrup  will  imme- 
diately develop  the  bitter  taste. 

It  has  of  late  become  fashionable  to  use  glycerin  as  an  antiseptic 
and  solvent  in  elixirs,  as  well  as  other  compounds  of  pharmacy,  but 
onr  aversion  to  the  general  use  of  glycerin  for  internal  adminis- 
tration, for  various  reasons,  has  prevented  its  introduction  in  our 
formulas. 

The  results  of  our  investigations  of  liquid  pepsin  preparations 
will  not  warrant  the  introduction  of  more  than  the  one  formula, 
which  is  really  a  wine  of  pepsin,  and  has  been  found  useful  in 
mauy  cases. 


CHAPTER    IX. 

PREPARATIONS  OF  OPIUM. 

These  preparations  assume  an  importance  to  the  student  not  be- 
longing to  others,  from  the  extensive  use  made  of  opium  in  almost 
every  form  of  disease,  and  from  the  unusual  number  and  variety 
of  **  Galenical"  solutions  made  from  it. 

No  student  should  neglect  to  study  these  especially  and  carefully, 
so  as  to  be  familiar  with  their  relative  degrees  of  activity,  and 
their  effects  as  modified  by  the  menstrua  employed.  On  this  ac- 
count I  have  devoted  a  separate  chapter  to  their  consideration. 
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Syllabus  op  Officinal  Pbepabations  op  Opium,  designed  to 

facilitate  theib  study. 


Offlolnal  name. 


Tinct.  opii  camphorata 
(paregoric) 


Tinct.  opii  naudannm) 
'*     opii  aeodorata 
'*     opii  aoetata 


Yinum  opii 

(Sydenham's  land.) 

Aoetnm  opii 

(black  drop) 


Liqnor  morphim  sulphatis 


OompositioD  and  relatire  strength. 

Opinm  5m 

Camphor  gj 

Benioic  acid  ^88 

Oilof  aniseed  f5s8 

Honey  gj 

Opium  zx  to  Oj  SB  1  gr.  in  12.8  ii\. 

do.  do. 

Opinm  Sj 


to  Oj  dil.  ale. 
1  gr.  in  272  nt 


Opinm  3J        1 

Alcohol  fiir    V  1  gr.  in  10  ii\. 

Vinegar  f±TJ  J 

CloTe8.  W  3j  j      "  "^ 


9 
Opinm  ^T 

Nutmeg  |j 

Saffron  ^ijss 

SugarjYiij 

^  gr.  morphia  sa  }  gr.  opium ,  to  f^ 


to  Ou,  1  gr.  in  e^rti 


BEMABKS  ON  THE  FOBEGOING. 

It  will  be  observed  that  the  preparations  are  arranged  in  the 
syllabus  in  the  order  of  their  strength — the  proportion  of  opium 
they  contain. 

Camphorated  tincture  of  opium  is  one  of  the  most  familiar  and 
universally  used  of  medicines ;  its  preparation  is  easy,  by  mace- 
rating the  ingredients  in  a  bottle ;  the  honey  may  be  omitted  till 
toward  the  end  of  the  seven  days  allotted  for  the  maceration.  The 
chief  use  of  paregoric  is  for  children,  to  whom  it  is  eiven  in  doses 
varying  according  to  the  aee  of  the  child  from  ten  drops  to  a  tea- 
spoonful.  The  adult  dose  is  as  stated  in  the  table.  It  is  used  in 
mistura  glycyrrhizx  comp.j  and  in  numerous  expectorant  medicines. 
An  enumeration  of  the  cases  in  which  it  is  employed  would  be  out 
of  place  in  this  work — the  variety  of  its  components  adapts  it  to  fill 
numerous  indications. 

This  tincture,  in  the  Pharmacopoeia  of  1830,  was  directed  to  be 
made  with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it 
a  dark  color,  resembling  that  of  laudanum,  was  superseded  in  the 
three  last  editions  by  honey.  It  has  a  rich  brown  color,  and  a 
rather  agreeable  aromatic  taste. 

Laudanum  is  more  used  than  any  other  preparation  of  opium. 
It  is  employed  internally  in  small  doses,  comoined  with  stimulants, 
and  frequently  repeated,  to  excite  the  nervous  and  arterial  systems, 
as  in  the  typhoid  forms  of  disease.  {See  Prescriptions.)  It  is  also 
used  by  itself  or  in  combination  to  allay  nervous  irritation,  and  to 
promote  sleep  and  relieve  pain  ;  for  these  purposes,  it  generally  re- 

?uires  to  be  given  in  full  doses,  especially  when  the  case  is  urgent, 
t  is  sometimes  employed  in  cancerous  and  other  very  painful  dis- 
eases, and  in  mania-a-potu,  in  doses  of  half  a  flu*idracnm  to  one 
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fluidracbin  (60  to  120  drops),  and  repeated.  Camphor  water  and 
compound  spirit  of  ether  are  much  used  with  it  in  its  more  strictly 
anodyne  and  sedative  applications.  In  nervous  and  spasmodic  af- 
fections, it  is  given  with  other  antispasmodic  medicines,  or  by  itself. 
To  expectorant  mixtures  it  is  a  very  frequent  addition,  though  the 
camphorated  tincture  is  generally  prefemble  in  this  instance.  Com- 
bined with  astringents  and  chalk,  it  is  much  used  in  the  treatment  of 
diarrhoea,  dysentery,  and  cholera  morbus,  and  is  a  frequent  addition 
to  mistura  cretce.  For  its  diaphoretic  effects,  the  best  combinations 
contain  an  emetic,  as  wine  of  ipecac  or  of  antimony,  or  frequently 
spirit  of  nitrous  ether.  It  is  often  added  to  castor  oil,  to  correct 
fi^riping  or  excessive  purging  from  its  use. 

LauVlanum  is  much  used  in  enemata,  collyria,  and  in  lotions  of 
various  kinds.  In  an  enema  it  may  be  used  in  three  times  the 
quantity  employed  by  the  mouth,  with  a  view  to  the  same  effect. 
In  an  eye-wash,  wine  of  opium,  or  a  solution  of  the  aqueous  extract, 
is  preferred,  as  obviating  the  stimulant  effects  of  the  alcohol.  It 
is  frequently  added  to  cataplasms  or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in 
order  to  sell  it  cheaply.  If  it  has  become  turbid  from  the  evapora- 
tion of  a  portion  of  alcohol,  it  is  above  standard  strength,  and 
should  be  hltered  to  free  it  from  the  precipitate,  fatal  results  have 
occurred  from  neglect  of  this  precaution. 

Tinciura  opii  aeodorata  is  a  new  officinal  in  the  Pharmacopoeia  of 
1860,  it  is  made  upon  the  principle,  adopted  by  the  manufacturers 
of  the  various  elixirs  of  opium  in  vogue,  of  treating  opium  with 
water  in  preference  to  alcohol,  so  that  the  objectionable  resinous 
and  odorous  principles  are  but  sparingly  taken  up;  in  the  new  offi- 
cinal process,  the  aqueous  fluid  extract  obtained  is  directed  to  be 
shaken  up  with  ether,  for  the  complete  removal  of  these,  and  the 
ether  bein^  rejected  the  whole  is  embodied  into  a  fluid  form  with 
only  sufficient  alcohol  to  preserve  it.  The  dose  by  drops,  as  stated, 
is  less  than  that  of  laudanum,  with  which  it  corresponds  in  strength, 
because  aqueous  liquids  collect  in  larger  drops  than  alcoholic.  On 
the  whole,  this  liquid,  which  will  probably  be  generally  dispensed 
as  elixir  ofcpium^  is  a  valuable  addition  to  our  officinal  preparations, 
and  well  worthy  the  favorable  consideration  of  physicians. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any  syn- 
onym, and  must  be  carefully  distinguished  from  black  drop,  de- 
scribed below.  It  is  prepared  by  macerating  the  opium  in  powder 
with  the  vinegar  and  alcohol  for  two  weeks,  or  displacing  as  in  the 
case  of  laudanum.  If  the  opium  is  in  mass,  it  should  be  used  in 
prof»ortionately  increased  quantity,  and  worked  into  a  paste  with  a 
small  portion  of  the  vinegar,  after  which  the  remainder  of  that 
liquid  and  the  alcohol  is  added,  macerating  for  two  weeks  as  in  the 
other  case. 

This  tincture  is  sometimes  recommended  in  preference  to  lauda- 
num, as  less  liable  to  produce  those  nervous  symptoms  which  often 
follow  the  use  of  opium.     As  shown  in  the  table,  it  is  stronger  than 
laudanum,  but  much  weaker  than  black  drop. 
41 
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Wine  of  Opium. — This  oflScinal  substitute  for  Sydenham's  lauda- 
num may  be  made  by  a  similar  process  to  the  foregoing.  It  is 
made  with  a  much  larger  proportion  of  opium  to  the  quantity  of 
menstruum  employed  than  laudanum,  and  yet  the  dose  directed  iu 
the  books  is  the  same;  this  must  be  owing  to  a  supposed  inferior 
solubility  of  the  active  principles  in  wine,  than  in  diluted  alcohol. 
A  great  many  extemporaneous  prescriptions  for  eye-washea  and  in- 
jections contain  this  ingredient. 

Vinegar  of  Opium^  Black  Drop, — The  strongest  of  the  preparations 
of  opium  is  modified  in  the  edition  of  the  r^harmacopceia  for  1860, 
so  as  to  make  it  comparatively  easy  of  preparation  and  of  more  con- 
venient proportions.  The  very  complex  process  of  the  older  books 
is  simplified  so  as  to  include  merely  the  complete  extraction  of  the 
opium  and  aromatics  by  means  of  diluted  acetic  acid,  the  addition 
to  this  of  sugar,  and  its  dilution  to  just  the  required  point,  which 
is  a  fluidounce  for  every  75  grains  of  opium. used.  The  slight  altera- 
tion in  proportions,  while  it  will  be  quite  imperceptible  in  the  use 
of  the  preparation,  brings  it  to  an  even  two  pints  for  five  troyounces 
of  the  opium  used. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  prepara- 
tion. The  morphia  it  contains  is  in  the  condition  of  acetate;  which 
is  considered  by  many  to  be  more  agreeable  in  its  mode  of  action 
than  the  native  meconate  existing  in  the  drug.  One  grain  of  opium 
being  represented  by  about  6,V  minims,  the  dose  will  be  only  from 
five  to  ten  drops,  because,  although  in  the  case  of  laudanum  two 
drops  are  frequently  required  to  make  a  minim,  in  this  case,  sugar 
being  used  instead  of  alcohol,  the  drops  are  larger,  and  frequently 
reach  a  minim  in  bulk. 

The  popularity  of  black  drop  with  persons  who  use  opium  habitu- 
ally is  one  of  the  strongest  evidences  of  its  superiority  over  lauda- 
num. I  was  informed  by  one  lady,  who  is  a  victim  to  this  vice, 
and  who  procures  her  black  drop  by  the  gallon,  that,  in  comparing 
her  own  condition  with  that  of  others  within  the  range  of  her 
acquaintance  who  have  used  laudanum  to  no  greater  excess  than 
she  uses  black  drop,  while  they  soon  exhibited  m  their  persons  the 
evidences  of  its  poisonous  eft'ects,  she  was  enabled  to  preserve  to  a 
great  extent  the  natural  freshness  and  fulness  of  her  features;  this 
she  attributed  to  the  form  in  which  she  took  the  drug.  Her  state- 
ment cannot  of  course  be  received  as  evidence  of  the  difference 
referred  to,  though  it  accords  with  the  testimony  of  others,  and 
also  corresponds  with  the  observation  of  some  physicians  of  large 
experience. 

Solution  of  sulphate  of  morphia  (U.  S.),  though  its  strength  is  usu- 
ally estimated  somewhat  above  that  stated  in  the  syllabus,  is  be- 
lieved to  be  weaker  in  proportion  to  the  other  preparations  than  is 
there  stated. 

Magendie^s  solution^  much  used  in  New  York  and  Boston,  is  made 
in  the  proportion  of  sixteen  grains  to  the  fluidounce.  Care  should 
be  taken,  in  prescribing  and  vending  this,  to  distinguish  between  it 
and  the  ofiicinal  solution. 
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JneampaUhlfS. — All  the  prejiaratione  of  opium  are  pharmaceuti- 
cally  inconii>atibte  with  tiie  alkalies,  and  their  moiio-carbonatea 
generally,  on  account  of  tlieir  precipitating  the  morphia  in  an  in- 
eoluble  condition  from  its  meconate.  With  acetate  of  lead,  they 
give  a  precipitate,  chiefly  of  meconate  of  lead,  the  morphia  remain- 
ing ill  solution  as  acetate.  Astringent  infiiBioiiB  and  tinctures 
generally  throw  down  tannates  or  giulatea  of  morphia,  which  are 
quite  insoluble.  Some  of  the  metallic  salts  may  be  considered  as 
incompatible,  but  in  practice  there  is  no  difficulty  in  mixing  small 
quantities  of  laudanum  with  diluted  solutions  of  these.  The  chief 
point  to  be  observed,  in  the  mixingot' these  preparations  in  prescrip- 
tion, is  to  add  them  after  the  full  degree  of  dilution  is  o/)l/iinfd  ;  in  this 
mauner  they  may  be  mixed  without  disturbance,  in  the  great 
majority  of  instances,  esjiecially  where,  as  is  mostly  the  case,  the 
quantity  added  is  small. 

JVcatment  of  Poisoning  hij  Opium, — When  opium  is  taken  inquan- 
titii'8  sufficient  to  produce  deatli,  tiie  first  and  invariable  remedy  is 
to  evacuate  the  stomach,  by  administering  an  active  emetic  dose, 
as,  for  instance,  five  grains  of  tartar  emetic  or  sulphate  of  zinc,  or, 
aa  is  frequently  more  convenient  and  equally  efficacious,  large  doses 
of  mustard  suspended  in  warm  water.  If  emetics  refuse  to  act, 
which  is  Bometinies  the  case  after  long  delay,  the  stomach  pump 
most  be  resorted  to,  and  should  always  be  at  liand  in  the  office  of 
the  physician.  A  tolerable  substitute  for  this  is  found  in  the  self- 
injecting  apparatus  of  elastic  guni,  now  so  commonly  in  use,  the 
tubes  being  transposed  so  as  to  reverse  the  direction  of  the  current. 

A  mode  of  emptying  the  stomach  of  an  infant,  tried  with  success 
in  a  case  of  poisoning,  by  Dr.  Stebbins,  of  Chester  Co.,  Pa.,  ia  to 
insert  a  catheter  and  suck  up  the  fluid  contents  till  the  catheter  is 
full,  then  turn  the  free  end  downwards  so  as  to  constitute  a  siphon, 
from  which  the  fluid  will  run  till  the  stomach  ia  empty. 

The  patient  should  be  kept  in  njotion,  if  possible,  the  face  and 
head  being  splashed  with  cold  water,  when  a  disposition  to  sleep 
eeeniB  to  be  gaining  the  mastery  ;  in  this  way,  patients  may  very 
frequently  be  restored,  even  after  taking  lajge  doses  of  laudanum. 
Instances  of  the  kind  have  been  of  frequent  occurrence  within  the 
last  few  years  in  this  city.  The  recently  discovered  use  of  tincture 
of  belladonna  as  an  antidote  for  opium  should  not  be  forgotten 
when  other  resources  fail,  and  when  this  remedy  is  at  hand.  The 
dose  must  necessarily  be  large,  corresponding  to  the  quantity  of 
lundanum  taken.  In  the  case  of  young  infants  too  deeply  narco- 
tized to  swallow,  subcutaneous  injections  of  g'jth  of  a  grain  of  atro- 
pia  may  succeed  in  reviving  the  struggling  vitality. 

Two  cases  have  come  under  my  own  notice,  in  which  the  gal- 
vanic battery  has  been  employed  as  a  last  resort,  with  the  effect  of 
restoring  one  patient  jiernianently,  and  the  other  temporarily,  the 
reaction  not  lleing  sufficient  in  the  latter  instjinee  to  establish  con- 
valescence, though  life  was  prolonged  for  several  weeks.  Artificial 
respiration  has  occasionally  been  resorted  to,  when  the  prostrating 
iuuaence  of  the  poison  had  arrested  the  natural  process,  life  being 
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prolonged  by  this  means,  until  the  impression  of  the  narcotic  had 
passed  oflf;  recovery  has  been  eftected  in  this  way. 

The  Abuse  of  Opium. — The  habitual  use  of  the  preparations  of 
opium  as  a  means  of  intoxication,  is  an  evil,  the  extent  of  which  is 
scarcely  appreciated  by  the  profession,  or  by  the  community  at 
large.  There  are  shops  in  the  outskirts  of  our  large  cities  in  which 
the  sale  of  laudanum  forms  one  of  the  principal  items  of  bosiness. 
These  peddle  it  out  to  every  poor  victim  who  can  produce  a  few 
pennies  to  purchase  a  temporary  relief  from  imaginaiy  pains.  So 
common  is  this  article  of  trade  that  even  little  chilaren  are  fur- 
nished with  it  on  application,  as  if  it  were  the  most  harmless  drufi:. 
It  is  sold  in  these  shops  at  half  the  price  maintained  by  reepectable 
establishments,  and  there  can  be  no  doubt  that  its  intoxicating 
efiects  are  sought  by  many,  who  use  it  as  a  substitute  for  alcoholic 
drinks.  Individuals  who  would  shrink  from  the  habitual  use  of 
spirituous  liquors  employ  this  medicine^  under  a  false  persuasion 
tnat  it  is  useful  or  necessary  to  allay  some  symptom  of  chronic 
disease,  until  they  become  victims  to  one  of  the  worst  of  habits. 
There  is  scarcely  an  apothecary  in  our  large  cities  who  cannot  re- 
late instances  of  opium  intoxication  that  have  come  under  his  own 
notice,  and  been  served  at  his  own  counter.  Females  afflicted  with 
chronic  disease ;  widows  bereft  of  their  earthly  support ;  inebriates 
who  have  abandoned  the  bottle ;  lovers  disappointed  in  their  hopes; 
flee  to  this  powerful  drug,  either  in  its  crude  form,  in  the  form  of 
tincture,  or  some  of  its  salts,  to  relieve  their  pain  of  body  or  mind, 
or  to  take  the  place  of  another  repudiated  stimulant.  Such,  too,  is 
the  morbid  taste  of  these,  that  they  think  they  require  the  sopo- 
rific influence  of  opium  to  fill  up  the  measure  of  their  life  enjoy- 
ment, just  as  the  drunkard  is  wedded  to  his  cups,  or  the  tobaoco- 
user  to  the  weed. 

The  responsibility  for  many  cases  of  habitual  intoxication,  both 
with  alcohol  and  opium,  undoubtedly  rests  with  the  physician. 
Almost  every  apothecary  of  large  ex[)erience  has  met  with  instances 
in  which  the  parties  attribute  their  habit  to  the  use  of  these  agents, 
for  the  first  time,  under  the  advice  of  a  physician,  by  whose  direc- 
tion it  has  been  persisted  in,  in  some  chronic  case,  till  it  has  become 
almost  impossible  to  desist  from  the  indulgence. 

The  quantity  of  laudanum  that  may  be  taken  varies  with  dif- 
ferent individuals.  Those  habituated  to  it  consume  from  a  few 
teaspoonfuls  to  an  ounce  or  more  per  day.  A  medical  friend  in* 
formed  me  that  a  child  less  than  two  years  old  came  under  his 
observation,  to  whom  was  administered  a  dessertspoonful  of  lauda- 
num per  diem  to  keep  it  quiet,  while  the  mother  was  engaged  at 
her  daily  toil ;  this,  of  course,  was  the  result  of  previous  habit, 
originating  in  a  small  beginning. 

Persons  who  have  been  addicted  to  the  use  of  ardent  spirits,  are, 
perhaps,  more  apt  to  use  laudanum  in  preference  to  the  crude  drug, 
or  any  of  the  salts  of  morphia.  The  cheapness  of  the  tincture  over 
the  salts  is  a  strong  reason  with  others.  We  know  of  a  lady  whose 
bill  for  sulphate  of  morphia,  during  a  single  year,  was  ninety  dol- 
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larB,  which,  if  we  estimate  it  at  the  usual  price,  and  take  the  daily 
average  of  the  quantity  consumed,  would  exhibit  the  enormous 
consumption  of  over  20  grains  a  day.  And  yet  the  victim  of  this 
slaveiy  is  able  to  attend,  in  some  measure,  to  her  daily  pursuits,  and 
has  already  attained  middle  age,  without  any  evidence  of  organic 
disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been 
for  years  in  the  habit  of  using  opium,  at  first  by  the  advice  of  a 
physician  and  subsequently  from  an  impression  of  its  value  to  her, 
continued  it  in  gradually  increasing  doses,  till  the  daily  consump- 
tion of  the  gum  and  the  tincture,  taken  alternately,  amounted  to 
many  grains  of  the  former,  and  half  an  ounce  of  the  latter.  In 
this  case  the  patient  was  bedridden,  and  suffered  a  great  deal  of 
pain  when  the  system  was  not  directly  influenced  by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting 
almost  to  spasms,  when  not  under  the  effects  of  the  drug,  are 
characteristic  in  almost  every  aggravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised 
many  years  before,  by  her  physician,  to  employ  laudanum  for  the 
relief  of  the  painful  svmptoms  of  a  chronic  disease,  was  known  for 
several  years  to  take  invariably  fjiss  of  laudanum,  which  was  pur- 
chased daily  as  required.  A  lady  of  my  acquaintance,  who  I  believe 
since  recovered  entirely  from  the  habit,  took  for  years  a  half  grain 
powder  of  sulphate  of  morphia  daily,  sometimes  perhaps  twice  a 
day.  On  one  occasion  a  man  proposed  to  purchase  at  the  counter 
a  fluidounce  vial  of  laudanum,  and  when  the  price  of  it  was  de- 
manded, immediately  swallowed  the  whole,  as  was  supposed  for 
the  purpose  of  suicide.  He  was  afterwards  seen  in  the  streets 
apparently  in  his  usual  health. 

Dr.  Garrod  relates  a  case  of  a  young  man  who  took  one  drachm 
of  Smyrna  opium  night  and  morning,  and  frequently  from  an  ounce 
to  an  ounce  and  a  half  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advanced  to  her  three- 
score years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day 
to  day  kept  herself  under  the  influence  of  this  narcotic.  Such  was 
the  morbid  mental  influence  which  kept  her  unhappy  in  the  antici- 
pation of  a  result  which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescrib- 
ing and  dispensing  opium,  may  be  greater  than  has  been  hitherto 
acknowledged ;  and  the  few  remarks  here  presented  are  designed 
to  awaken  an  interest  among  those  who  by  position  and  pursuits 
are  best  qualified  to  exercise  a  wholesome  influence  ui>on  its  abuse. 

Who  would  sell  an  ounce  of  laudanum  to  an  applicant  whose 
intention  to  commit  suicide  was  apjmrent  ?  And  yet  how  often  it 
is  sold  to  individuals,  who  are  only  protracting  their  suicide  by  the 
demoralizing  and  dissipating  habit  of  taking  it  in  smaller  and 
gradually  increasing  quantities. 
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Working  Formulas  for  the  Preparations  of  Opium. 
Tlnctura  Opii  Camphorata.  {Camphorated  Tincture  of  Opium,)  U.S.  P. 

Paregoric  Elixir. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder. 
Benzoic  acid,  each,  sixty  grains. 
Camphor^  forty  grains. 
Oil  of  anise,  a  fluidrachm. 
Clarified  honey,  two  troyounces. 
Diluted  alcohol,  two  pints. 

Macerate  for  seven  days,  and  filter  through  paper.  (It  is  well  to 
omit  the  honey  till  near  the  close  of  the  maceration.) 

Tinctura  Opii.    {Juncture  of  Opium.)    U.  S.  P. 

Laudanum. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyoonces  and 
a  half. 
Water, 

Alcohol,  each,  a  pint. 
Diluted  alcohol,  a  sufficient  quantity. 

Macerate  the  opium  with  the  water  for  three  days,  with  frequent 
agitation ;  then  add  the  alcohol,  and  continue  the  maceration  for 
three  days  longer.  Introduce  the  mixture  into  a  percolator,  and, 
when  the  liquid  has  ceased  to  pass,  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

All  the  preparations  of  opium  are  directed  to  be  made  from  the 
powdered  drug ;  this  is  designed  to  prevent  variations  in  strength, 
resulting  from  the  different  degrees  of  dryness  of  different  speci- 
mens, as  found  in  commerce.  In  many  instances,  however,  the 
apothecary  or  physician  prefers  to  select  the  drug  in  its  crude  con- 
dition, and  in  the  absence  of  conveniences  for  drying  and  powdering 
it  in  large  quantities,  uses  it  in  lump.  In  this  case  the  following 
process  may  be  observed,  the  necessary  increase  of  weight  in  the 
opium  being  added,  on  account  of  the  moisture  it  contains : — 

Modified  Formula  for  Laudanum. 

Take  of  opium,  sliced,  two  troyounces  and  six  drachms,  add  to  it 
four  fluidounces  of  hot  water,  and  by  the  aid  of  a  pestle  and  mortar, 
work  it  into  a  uniform  pasty  mass;  to  this  add  twelve  fluidounces 
of  water,  and  a  pint  of  alcohol,  making  in  all  two  pints  of  diluted 
alcohol ;  allow  it  to  macerate  for  two  weeks,  occasionally  shaking 
it,  and  throw  the  whole  upon  a  filter — to  the  pulp,  remaining  after 
the  liquid  has  drained  off,  add  about  two  fluidounces  of  diluted 
alcohol,  which  will  displace  the  last  portion  so  as  to  make  the 
whole  of  the  tincture  measure  exactly  two  pints. 

Tinctura  Opii  Deodorata.   {Deodorized  Tincture  of  Opium.)    U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces  and 
a  ha]£ 
Ether, 

Alcohol,  each,  half  a  pint. 
Water,  a  sulSicleTil  c\]aa.utvlY. 
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Macerate  the  opium  with  half  a  pint  of  water  for  twenty-four 
hours,  and  express ;  then  repeat  the  operation  twice  with  the  same 
quantity  of  water.  Mix  the  expressed  liquids,  and,  having  evapo- 
rated the  mixture  to  four  liuidounces,  shake  it  when  cold,  in  a 
bottle,  repeatedly  with  the  ether.  Pour  off  the  ethereal  solution 
when  it  has  separated  by  standing,  and  evaporate  the  remaining 
liquid  until  all  traces  of  ether  have  disappeared.  Mix  this  with 
twenty  fluidounces  of  water,  and  filter  the  mixture  through  paper. 
When  the  liquid  has  ceased  to  pass,  add  suflicient  water,  through 
the  filter,  to  make  the  filtered  liquid  measure  a  pint  and  a  half. 
Lastly,  add  the  alcohol,  and  mix  them  together. 

If  the  opium  is  not  dried  and  powdered,  the  manipulation  may 
be  varied,  using  two  troyounces  and  six  dracihms  of  moist  opium 
as  indicated  in  the  modified  formula  for  laudanum. 

In  both  this  formula  and  the  one  preceding,  it  should  be  re- 
membered that  a  very  moist  opium  will  lose  more  than  ten  per  cent, 
of  water,  and  the  only  accurate  method  of  making  the  prepara- 
tions of  opium  from  the  unpowdered  drug  is  to  take  a  piece  of  the 
opium,  say  100  grains,  after  it  has  been  well  kneaded  to  make  it 
uniform,  and  flatten  it  out  into  a  thin  cake,  and  dry  it  at  a  temper- 
ature of  120^  till  it  no  longer  loses  weight.  From  this  experiment 
the  proper  allowance  can  be  readily  ascertained. 

Tlnciura  Opii  Acetata.    {Acetated  Tincture  of  Opium,)    U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces. 
Vinegar,  twelve  fluidounces. 
Alcohol,  half  a  pint. 

Rub  the  opium  with  the  vinegar;  then  add  the  alcohol,  and 
having  macerated  for  seven  days,  express,  and  filter  through  paper. 

Vinum  Opii.    ( Wine  of  Opium.)    U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces. 
Cinnamon,  in  moderately  fine  powder, 
Cloves,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  wine,  a  sufficient  quantity. 

Mix  the  powders  with  fifteen  fluidounces  of  sherry  wine,  and 
macerate  for  seven  days,  with  occasional  agitation ;  then  transfer 
the  mixture  to  a  conical  percolator,  and,  when  the  liquid  has  passed 
the  surface,  gradually  pour  on  sherry  wine  until  a  pint  of  filtered 
liquid  is  obtained. 

^    Acetum  Opii.    ( Vinegar  of  Opium.) 

Black  Drop. 

Take  of  Opium,  dried,  and  in  moderately  coarse  powder,  five  troyounces. 
Nutmeg^  in  modenitely  coarse  powder,  a  troyounee. 
Saffi:t)n,  in  moderately  coarse  powder,  one  hundred  and  fifty  grains. 
Sugar,  eight  troyounces. 
Diluted  acetic  acid,  a  sufficient  quantity. 

Macerate  the  opium,  nutmeg,  and  saffron  with  a  pint  of  diluted 
acetic  acid  for  twenty-four  hours.     Put  the  mixture  into  a  conical 
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::  :  which  first  iwissos  until  tli.* 
L...y  i»<)ur  on  (lihitt'<l  acvtic  lu-i-l 
■  veiity-six  Hiiidouiuvs.  In  thi- 
.:.*fd  the  Rohition,  add  siilliciihr 
.ole  measure  two  pint.s. 


H  A  ?  T  E  R     X . 
!"•-;   Ration. 

"' —    -     -r    7-:  :r.  ::.e  j-roparation  of  most  of  tlio  *x- 
:--  ■-.  ^.  -_;^':\'?.  and  in  the  concentration  of  si«i;i- 

_-  :  .  .  .-  •r-.^:r;u-nt  is  hronirht  to  its  boiliner  ijoiur, 
.  ■    :    :  T^:..r  is  upon  the  inni»r  nurface  of  tho 

-  —.-...  -r  i:  e^\i|M?s  hy  its  ohisticity  throuirh  th»» 

.  .     :  .  :..':1t.-s.  the  j»n>cess  is  termed  rhufUtion  ;  hut 

--?  "   ■  >.-a::.  its  boiliniT  iK>int,  and  the  temix*ni- 

-  \r.^'.-.,\-<  are  such  that  it  is  lilK?rate«l  in  tlic 

-  T    n    -I  -v.:r'.'a!n-e,  dircvtiy  from  the  surface  cx- 

-  -     '.-->.:?:  r  .li^^ir^ring  the  volatile  ingredients,  thcso 

-  ,7.^1  ::  ::.v  dy^rrco  of  heat  emidoyed,  antl  tliecon- 

V  -     — li.:.  iLei'l'jtvt   is  attained;  in  ebullition, 

.    "    :    ■  i~-. >::•:.  .:*  tht*  Tujuid  into  vapor  is  in  ]tn>- 

-  -•":  :  .:  ?^r:;i,e  of  the  containing  vessi-l  ex])OsiiI 
.  V  .  .-:  .  -.- _.-.  7.i:i^.:i  it  dt'iH-nds  princijially  ujon  the 
-,.    ..r       ■— :  1::-.::J  t-xjH.^^1  to  the  air. 

:   ^.i:.-*-:^  :..e  tomj-orature  below  the  boilinff  point 

■  •-  :...:~»'.'i:  appertained  rates  of  evaix)nition :  at 

'.  ^       .   .•.-..  r.i.::  ::  inav  W  rt»presented  as  1,  at  18U"  K. 

^   .    -        ■   :'    ^t.^: '::::'/.f^^  jiat  lOO-F.as  ,'g,at  79°F.  as  J.. 

:..    -^    -^  j^L.  :-,  >.*u::ons  reference  should  be  had  to  fhe 

— .     •=     .-  a.?*.-  -t    :  T:*..,::'e  constituents,  or  tlie  liability  to  de- 

■  >*      .-.   1:   i  ,vi.:cv:  :c::.:vratures,  but  as  a  general  rule  tin* 

^  -•      ..    a^ ».-:•:  ;:::>:  rete raMe. 

r  .j^    >  .•'     :.'.:  . :::  :::  ::.e  last  chaj>ter,evai>oration  at  a  teni- 

-     .     •  '    :   -•;■.;:■*:;•.■.:;:  is  generally  preterrecl  for  extracts. 

i.  '  :^-  >.    -i  ^     ::  :*.  >*  w:.:ch  would  be  greatly  deteriorated  hy 

^     ,«,^??iv.ry  :^^  r>L\iuce  them  to  the  condition  of  ex- 

^  >^     .'.      ».   .\.«5^\:  :    j&  icr.-.jtenitur^*  below  their  boiling  point 

,  ,  ...  t    .  >.  A    .  ^  v;-i«H:*.  u".:::!  sufficiently  inspissated,  with  little 

>    .^      .  r  ?<  u.  '*':v  or  their  medicinal  activitv. 
\   -\^  ^  X-.    .nfcv/rv  :o  1^*  rvai-orateil  in  shallow  vessels,  which 
^     .  :     \    ^    ■A*c*.-v.\i:u  or  wcH-::!:uetl   in^n  or  copper.     Fig.  !22i* 
^v-.'*^  '  >  1-    .•-.:    .iry  ^viionit'v.g  dish  of  Berlin  ware,  wliich  is 
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Fig.  229. 


•  The  long  exposure  of  vegetable  solutions 
br  a  moderate  heat,  besides  being  tedious, 
k  liable  to  the  objection  in  certain  cases 
f  exposing  the  proximate  constituents  for 

00  long  a  period  to  the  oxidizing  influence 
f  the  air,  sometimes  allowing  of  the  ace- 
0O8  fermentation. 

The  liquid  to  be  evaporated  should  preferably  be  divided  into 
nailer  portions,  and  each  reduced  separately  till  highly  concen- 
mted :  then  these  may  be  mixed.     By  this  means,  no  one  portion 

1  long  kept  under  the  unfavorable  circumstances  of  an  elevated 
smperature  and  exposure  to  the  air. 

In  many  preparations,  particularly  the  fluid  extracts  and  some 
^rops,  the  process  is  directed  to  be  carried  to  a  certain  point  indi- 
ited  b^  the  quantity  of  the  concentrated  liquid.  To  facilitate  the 
dtermmation  of  this  without  removing  the  liquid  from  the  evapo- 
ttiug  dish,  two  methods  are  resorted  to:  the  dish  may  be  tared  and 
om  time  to  time  placed  upon  the  balance  until  it  reaches  the  re- 
lired  weight  previously  ascertained,  or  a  suitable  slip  of  wood  is 
•eviously  marked  with  a  notch  at  the  point  reached  by  the  required, 
lantity  of  liquid,  and  this  being  inserted  perpendicularly  in  the 
juid  will  indicate  the  point  to  arrest  the  evaporation. 
Air  at  a  certain  temperature  is  capable  of  taking  up  a  certain 
)rtion  of  vapor  which  is  constant  at  that  temperature,  and  evapo- 
ktion  ceases  when  the  point  of  saturation  is  attained,  therefore  a 
raught  greatly  facilitates  evaporation  by  carrying  otf  the  air  as 
St  as  it  oecomes  charged  with  moisture,  and  constantly  furnish- 
ig  a  dry  atmosphere  to  become  saturated  in  turn  with  the  escaping 
ipor.  CJonstant  stirring,  by  continually  exposing  a  large  surface 
■  the  heated  liquid  to  the  air^  also  increases  the  rapidity  of  evapo- 
>tion. 

The  different  modes  of  applying  heat  for  the  purposes  of  evapo- 
.tion,  are:  Ist.  Directly  by  exposing  the  containing  vessel  to  the 
urce  of  heat.  2d.  By  a  sand-bath.  8d.  By  a  water-bath.  4th. 
Y  a  steam-bath. 

'Whenever  a  vegetable  solution  is  evaporated  by  a  direct  applica- 
an  of  heat,  it  should  be  at  such  an  ele- 
ktioQ  from  the  furnace  or  lamp,  as  not 

be  touched  by  the  flame,  bo  that  the 
»t  should  be  communicated  only  by  ^ 
diation.  When  the  heat  is  under  per- 
ct  control,  as  in  a  gas  furnace,  and  the 
ocess  is  watched,  this  plan  may  be  sub-  ^ 
ituted  for  the  use  of  a  water-bath  with 
e  advantage  of  the  liquid  being  raised 
the  boiling  point  or  depressed  below 
at  pleasure. 

Fig.  230  shows  an  arrangement  for  the 
rect  application  of  radiated  heat  in 
aporation;  a  is  a  diaphragm  of  wnre       Application  of  radiated  heat. 


Fig.  230. 


iWUgtU  UJ,    1.11*1  (UU,  u 

a  great  inconvenience. 

Fig.  231.  improvement,  the  Cftating 

rod  is  open  on  one  aide  t 

of  tlie  rod,  so  that  by  looa 

it  may  be  slipped  off  latf 

when  the  screw  is  tighten 

firmly  against  the  rod,  it 

secure  to  bear  any  weight 

Huch  an  apparatus.    Fig.  231  gives  a  view  of  one  of 

from  the  rod,  and  in  Fig.  230  the  whole  retort  stac 

use,  giving  a  front  view  of  the  improved  clasp. 

The  eand-bath  is  seldom  employed  in  the  preparat 
possessing  no  advantages  over  the  carefully  regulate* 
tion  of  radiated  lieat.  The  water-bath  is  directed  in 
processes,  for  the  preparation  of  extracts ;  ite  advanta] 
in  Chapter  III.  W  hatever  means  may  be  resorted  to  i 
concentration  of  vegetable  solutions,  with  a  view  to  ■ 
of  extracts,  they  should  he  finally  evaporated  to  the 
ence  with  great  care,  and  a  water-bath  furnishes  a 
trolling  the  temperature,  especially  adapted  to  unsl 
perienced  persons. 

The  Bteam-bath  is  the  most  eligible  means  of  api 
the  purposes  under  discussion,  although  it  is  confic 
who  manufacture  pharmaceutical  preparations  on 
One  difference  between  a  steam-batn  and  s  water-b 
the  facility  of  the  application  of  pressure  to  the  ste 
case  and  not  in  the  other.  The  temperature  of  sU 
stated,  bears  a  remarkable  relation  to  the  pressure 
is  maintained;  steam  under  pressure  of  five  pounds 
inch  is  at  a  temperature  of  226°,  which  is  about  aa 
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A  desirable  apparatus  is  a  hemispherical  iron  basin,  perforated 
by  a  pipe  through  which  the  steam  is  introduced,  and  another  for 
the  exit  of  the  condensed  water  into  a  waste  pipe.  The  steam-pipe 
eommunicateB  with  the  boiler  in  which  steam  is  generated  for  all 
the  processes  in  the  establishment,  and  several  steam-baths  stand 
out  in  the  room,  in  convenient  positions,  and  are  adapted  by  rin^ 
of  various  diameters  to  any  of  the  vessels  in  which  it  is  desirable 
to  conduct  the  several  evaporations. 

Fig.  232. 


i 


SI 


Fig.  232  shows  an  apparatus  constructed  from  an  ordinary  gal- 
vanized iron  sink  and  gas-pipe,  which  furnishes  an  extended  evapo- 
rating surface;  the  pipe  is  three-fourths  of  an  inch  in  diameter, 
and  arranged  horizontally  in  folds,  the  ends  of  the  pipe  being  intro- 
duced through  holes  of  appropriate  size  drilled  in  the  end  of  the 
vessel,  and  well  coated  when  the  apparatus  is  galvanized.  The 
vessel  may  be  partially  filled  with  sand,  on  which  beakers,  flasks, 
and  other  apparatus  may  rest,  or  they  may  be  placed  directly  on  the 
coil  of  pipe;  or,  should  it  be  desired,  a  current  of  cold  water  can  be 
turned  into  it  and  the  coil  when  attached  to  a  still  be  used  as  a 
condenser. 

In  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure 
is  so  regulated  that,  as  the  solution  becomes  inspissated,  the  degree 
of  heat  can  be  diminished.  Near  the  conclusion  of  the  process  the 
extract  is  sometimes  withdrawn,  and  poured  in  thin  layers  on  plates 
of  glass,  which  are  placed  in  a  drying-room  or  closet,  and  subjected 
to  a  current  of  warm  and  dry  air,  till  sufficiently  hard. 

The  most  perfect  form  of  apparatus  for  the  preparation  of  cxtnicts, 
is  a  combination  of  the  steam-bath  with  a  vacuum  pan.  A  suit- 
able air-tight  boiler  is  connected  witli  an  air-pump  worked  by  ma- 
chinery, which,  by  removing  the  pressure  of  the  atmosphere  from 
the  liquid  placed  in  it,  lowers  the  boiling  point,  and  greatly  increases 
the  rapidity  of  evaporation,  even  at  a  temperature  of  120^  to  140° 
F.  The  air  being  excluded,  the  principal  objection  to  the  lonij  con- 
tinued evaporation  of  vegetable  solutions  is  also  removed.     In  the 
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absence  of  facilities  for  evaporation  in  vacuo,  the  advantage  of  ap- 
paratus  for  distillation  in  concentrating  vegetable  jaices  and  infa- 
sions  should  not  be  overlooked.  The  head  of  the  still  becoming 
full  of  steam  excludes  the  air  for  the  most  part,  and  the  condensa- 
tion of  the  steam  in  the  cooler  brings  about  a  partial  vacuum  which 
favors  rapid  evaporation. 

In  most  establishments  for  the  manufacture  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  their  concentration,  and 
their  products  are  generally  considered  to  furnish  proof  of  the 
superiority  of  this  mode  of  evaporation  over  that  accomplished 
under  ordinary  circumstances  of  pressure  and  exposure  to  the  air; 
this  is  especially  the  case  with  those  constituting  the  first  group  in 
the  classification  adopted  in  this  work,  which  is  primarily  accord- 
ing to  therapeutical  properties,  though  the  different  modes  of  pre- 
paration are  included  in  the  arrangement  of  the  groups. 

Extracta^  U.  S.  P. 

1  ST  Group. — Narcotic.    Inspissated  juices.     From  the  fresh  plant  by  expression,  coaga- 
latioQ  of  the  albumen,  straining,  and  evaporation. 


Offloinal  name. 

Dose. 

Medical  properties. 

Extractum  belladonnes 
•*          conii 
"          hjOBcynmi 

1  to  2  grains 

2  to  8  grains 
«        (1 

Ste  2d  Group,  Alcoholic  Extracts. 
Added  to  alteratiye  componnds. 
Laxative,  narcotic. 

REMARKS. 

The  three  extracts  classed  above  form  a  remarkably  natural  group, 
therapeutically,  pharmaceutically,  and  physically;  as  commonly 
prepared  and  imported,  they  have  a  more  or  less  decidedly  green 
color,  and  this  feature  was  formerly  regarded  as  a  test  of  their 
having  been  prepared  without  scorching  from  the  employment  of 
too  high  heat;  but,  on  the  other  hand,  the  green  coloring  principle 
(chlorophyll)  is  associated  with  the  inert  and  insoluble  vegetable 
albumen,  which  sometimes  exists  to  the  amount  of  from  12  to  18  per 
cent.,  and  which  the  U.  S.  Fhamuicopoeia  directs  shall  be  first  co- 
agulated and  separated;  the  strictly  officinal  extracts  prepared  by 
inspissating  the  juice  of  the  green  herbs,  being  deprived  of  this, 
have  a  brown  color,  and  are  nearly  soluble  in  water.  An  article 
answering  this  description  is  sold  under  the  name  of  clarified  extracts. 

The  odor  of  extracts  is  one  of  the  surest  indications  of  their 
quality;  it  should,  as  nearly  as  possible,  resemble  that  of  the  un» 
dried  plant. 

Extracts  which  are  made  bv  the  use  of  vacuum  apparatus  and 
clarified  are  stronger  than  the  kind  made  by  ordinary  evaporation; 
the  doses  stated  in  the  books  are  above  those  usually  prescribed. 
Great  inconvenience  results  from  a  physician's  ordering  too  lai^ 
doses  of  clarified  extracts,  under  a  wrong  impression  as  to  the 
strength  of  the  best  commercial  article. 

The  United  States  is  largely  supplied  with  this  class  of  extracts 
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from  England,  where  the  herbs  from  which  they  are  prepared  ap- 
pear to  come  to  great  prefection,  but  of  the  English  manufacturers, 
of  whom  Squire,  Allen,  Herring,  and  Ransom  have  a  high  reputa- 
tion, none  adopt  the  method  of  clarification  which  is  required  by 
the  Pharmacopoeia  of  the  United  States. 

The  following  table  of  the  yield  of  extracts  and  inspissated  juices 
is  compiled  from  Squire's  Companion  to  the  British  Pharmacol 
pcdai — 


Iieayet. 

Officinal  name. 

Auth>y. 

LeaTes. 

Freah.          Dry. 

Extract  aconite 

Ph.  Br.!  100  lbs.  as  60  lbs.  juice  =  7  \hn,  extmct. 

100  lbs.  s  16  lbs. 

tt 

belladonna 

i( 

100  lbs.  » 66  lbs.     «'    Bs41b8.       *« 

100  lbs.  »  21  lbs. 

« 

conil 

«i 

100  lbs.  » 50  lbs.     «<     s:6ilb8.      ** 

<i 

**  alcoholic 

100  lbs.  (dryj  21  lbs.  extract. 

1 00  lbs.  Bs  60  lbs.  juice  =  5  lbs.  extract. 

100  lbs.  s  16}  1b8. 

« 

bjoscyami 

Ph.  Br. 

• 

f  48  OS.  (wood)  as  1  01.  extmct. 
1 16  "       •*       =7  drms.  extract. 

quassia 

. 

<( 

arnica 

100  lbs.  (flowers)  =  83  lbs.  juice. 

(( 

digitalis,  ale. 

U.S. 

100 lbs.  =  27  percent 

i< 

colooynth 

100  lbs.  =  15  to  20  lbs. 

<( 

gentiansa 

U.S. 

100  lbs.  ss  50  per  cent.  ext.  by  decoct. 

ft 

nuois  TomicsB 

100  lbs.  =  7^  lbs.  extract. 

(1 

stramonium 
(leaTes) 

100  lbs.  =  3  lbs.  inspissated  juice. 

<i 

stramonium 
(seed) 

too  lbs.  ss  13}  lbs.  extract. 

i( 

jalapa 

100  lbs.  =  50  lbs. 

The  British  Pharmacopoeia  directs  to  heat  the  juice  to  130°, 
strain  to  preserve  the  green  coloring  matter,  then  heat  to  200° 
to  coagulate  the  albumen,  and  filter  again,  evaporate  to  thin  syrupy 
consistence,  then  add  the  green  coloring  matter,  and  evaporate,  as- 
siduously stirring,  at  a  temperature  not  exceeding  140°.  The  U,  S. 
Pharmacopoeia  directs  the  juice  to  be  heated  to  the  boiling  point, 
strained,  and  evaporated  to  proi>er  consistence. 

Extract  of  belladonna  is  useful  externally  and  internally  as  an 
anodyne  in  neuralgia,  tic  douloureux,  and  other  painful  afiections, 
and  as  an  antispasmodic  in  whooping-cough,  and  as  a  prophylactic 
in  scarlet  fever.  It  is  much  used  in  the  treatment  of  diseases  of 
the  eye,  and  especially  for  the  dilatation  of  the  pupil  before  oj)era- 
tions  for  cataract;  for  this  purpose  the  extract  is  softened  with 
water  to  the  consistence  of  a  thick  liquid,  and  applied  directly  to 
the  eyeball  and  painted  on  the  upper  and  lower  lids,  a  few  hours 
before  the  operation.  The  fresh  leaves  yield  about  5  j>er  cent,  of 
this  extract. 

Extract  ofstramonium^ihou^  no  longer  oflicinal,is  usually  prepared 
from  the  whole  herb,  which  yields  about  18  per  cent,  of  extract. 
{Gray,)  It  is  the  least  employed  of  the  group.  Besides  the  uses  to 
which  the  others  are  applied,  this  has  been  prescribed  in  spasmodic 
asthma.  The  ointment  made  from  the  extract  is  a  popular  remedy 
in  piles. 

Extract  of  conium^  on  account  of  the  volatility  of  its  active  prin- 
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ciple,  is  one  of  the  most  difficult  of  the  extracts  to  pre|«re  ami  j 
serve.  It  is  employed  in  the  treatment  of  glandular  eiilargenioi 
scrofula,  rheumatism,  etc.,  as  an  alterative  and  anodyne,  enteri 
into  the  composition  of  numerous  empirical  prcpurations,  b<»idl 
being  preecribed  in  regular  practice.  The  whole  plant  is  uaaa^ 
employed  in  its  preparation,  though  the  Pliartnfu:op<da  indies 
tlie  leaves  as  the  officinal  portion;  the  yield  is  about  8  to  5  [icrci 

It  should  have  a  strong  and  characteristic  odor,  and  is  readil 
tested  bj  the  following  experiment:  Take  a  small  jicllet  of  the  e 
traet,  soften  it  into  a  thin  paste  with  water,  and  add  a  drop  of  sold 
tion  of  potassa,  or  of  carbonate  of  potassium;  immediately  aetronf 
characteristic  odor  will  be  observe*],  resembling,  when  faint, 
odor  of  mice.  This  is  from  the  liberation  in  a  gaseous  form  i 
eonia,  the  active  principle  of  the  herb,  and  on  holding  near  it  a  rc 
moistened  with  muriatic  acid,  a  copious  cloud  of  muriate  of  coiu 
will  be  produced. 

If  the  extract  is  very  inferior,  the  experiment  will  not  succ 
will  he  only  partiiuly  successful.     A  cloud  of  muriate  of  am- 

onia  without  the  mouse-like  odor  will  be  perceived. 

Extract  of  hyosnjavwis  is  the  most  extensively  need  internally  of 
the  scries.  Tlie  yield  of  the  plant  is  about  6J  \icv  cent,  of  extract. 
Its  tendency  to  increase  the  secretions  and  to  promote  the  action 
of  the  bowels  renders  it  a jiarticularly  useful  anodyne  remedy, 

Mohr's  Process. — Prof.  F,  Mohr,  starting  from  the  fact  that  tio 
activity  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in 
both  alcohol  and  water,  projwjsed  a  method  for  prei>aring  such  ex- 
tracts, the  main  features  of  which  have  been  adopted  by  \3m 
I^tarmacopmas  of  the  difl'erent  German  States.  It  is  the  followii 
The  fresh  herb  is  expressed,  mixed  with  about  one-seventh  of 
weight  of  water,  again  expressed,  the  liquid  raised  to  near  1 
boiling  point,  and  strained  from  the  precipitated  albumen,  whtl 
has  coagulated  and  thrown  down  the  chlorophyll ;  it  is  then  eva] 
rated  at  from  120°  to  130^*  F.  to  one-fourth  the  weight  of 
original  material,  mixed  with  an  equal  bulk  of  alcohol  to  sciviral 
gum  and  mucilage,  strained,  and  with  constant  stirring  evaporated 
to  the  proper  consistence.  This  process  furnishes  very  strong  and 
reliable  extracts;  they  are  not  bo  variable  as  those  obtained  by  the 
inspiasation  of  the  juices,  which  vary  according  to  the  locality 
the  season.  The  only  prineipIeB  here  extracted  are  active,  and 
dose  is  correspondingly  small.  None  of  our  manufacturers  have 
yet  put  this  process  in  practice,  though  some  of  the  best  Gei 

fharmacists  in  the  United  States  Import  these  excellent  exti 
t  is,  however,  worthy  of  remark  that  inferior,  almost  worthli 
extracts  are  manufactured  in  ti-ermany  fur  the  American  inark< 


1 


ON  BVAPORATION  AND  THE  EXTRACTS. 


655 


2d  Group. — ^Narcotics,  etc.,  alcoholic.    Extracted  by  alcohol  and  dilated  alcohol,  and 
*         CTaporated. 


OiBelnal  name. 


Extraetam  aconiti 

•*         belladonnsB  aloobolicum 
Btramonii 
oonii  alcohoHcnm 
hyoscyami  alooholicnm 
digitalis 
cannabis  Americansa 

'<        Indicts 
▼aleriansB 
Arnlcfls 
nncis  Tomicss 
ignatisB 
physostigma 


«• 
<( 

•  « 
4( 

t< 
(• 
»t 
t( 

•  ( 


Dose. 

Medical  properties. 

J  gr.  to  1  gr. 

Nervous  sedative. 
Narcotic. 

1  to  2  grs. 
It 

\  gr.  to  }  gr. 

i  gr.  to  2  grs. 
It 

Alterative,  narcotic. 

Laxative,  narcotic. 

Art  sedative,  diuretic. 

Intoxicant  (variable). 
((                II 

3  to  5  grs. 

J  gr.  to  1  gr. 
It 

Antispasmodic. 

In  arnica  plaster. 

Tonic,  excito -motor 
II              II 

T^r  gr.  to  I  gr. 

II              II 

REMARKS. 

The  use  of  an  alcoholic  menstruum  for  the  extraction  of  the  dried 
herbs  possesses  some  advantages,  in  the  preparation  of  extracts, 
over  the  inspissation  of  the  juices  of  the  fresh  plants  as  obtained 
by  expression.  The  albuminous  matter,  not  being  soluble  in  alcohol, 
is  not  present  in  the  solution,  and  after  evaporation  the  active 
principles  constitute  a  much  larger  proportion  of  the  resulting  ex- 
tract ;  hence  the  doses  of  the  narcotic  extracts  are  much  smaller 
than  of  those  of  the  first  group.  They  are  also  much  more  easily 
prepared  by  the  pharmacist  on  a  small  scale  than  the  inspissated 
juices ;  by  the  use  of  apparatus  at  hand  in  almost  every  shop  the 
members  of  this  group  can  be  satisfactorily  prepared,  the  only 
practical  difliculty  being  the  supply  of  fresh  and  reliable  herbs. 
Those  imported  from  England  at  high  prices  are  the  only  commer- 
cial variety  of  these  leaves  to  be  depended  on,  except  in  the  case  of 
stramonium,  which  may  be  collected  in  abundance  in  the  outskirts 
of  almost  any  town.  The  modes  of  extraction  and  evaporation  of 
this  group  are  varied  in  almost  every  instance ;  in  the  case  of  aco- 
nite, conium,  digitalis,  and  valerian,  a  limited  quantity  of  strong 
alcohol  is  fij^t  passed  through  the  powdered  mass ;  the  first  perco- 
late is  set  asiae  to  evaporate  spontaneouslv,  and  the  extraction 
being  then  finished  with  diluted  alcohol,  and  this  evaporated  on  a 
water-bath,  it  is,  toward  the  last,  incorporated  with  the  reserved 
portion,  and  the  whole  brought  to  the  proper  consistence.  Alco- 
holic extracts  of  belladonna,  of  hyoscyamus,  of  stramonium,  and  of 
arnica,  are  made  by  the  inspissation,  without  reserving  any  portion 
for  spontaneous  evaporation,  of  a  tincture  made  with  two  parts  of 
alcohol  to  one  of  water. 

Alcoholic  extracts  of  nux  vomica  and  ignatia  are  obtained  by 
inspissating  tinctures  of  the  powdered  drug  made  with  strong  alco- 
hol ;  they  are  very  powerful  remedies,  and  possess  a  resinous  con- 
sistence, becoming  dry  and  brittle  by  age. 

The  extract  of  cannabis  indica,  a3  obtMaed'from  the  East  Indies^ 
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often  contains  much  insoluble  and  inert  matter  which  in  the  al>ove 
purified  extract  is  separated  by  solution,  filtration,  and  evaporation.* 
This  method,  however,  is  less  practised  than  the  direct  preparation 
by  digestion  or  steam  percolation  of  an  alcoholic  extract  from  the 
carefully  dried  imported  herb.  I  have  not  met  with  the  East  India 
extract  in  our  marlcets  for  a  long  time,  and  have  been  in  the  habit  of 
dispensing  the  best  English  extract  prepared  from  the  Guujah  itself. 

This  process  is  now  directed  by  the  U.  S.  Pharmacopceia,  The 
tests  most  to  be  relied  upon  for  extract  cannabis  are  its  eolubility 
in  alcohol,  ether,  chloroform,  benzine,  and  oil  of  turpentine,  peculiar 
odor  when  moderately  heated,  indiflference  to  alkalies,  and  the  be- 
havior towards  UNO,  (specific  gravity  1.38),  by  which  an  orange- 
red  resinoid  substance  like  gamboge  is  produced. 

The  therapeutical  applications  of  these  extracts  are  numerous, 
though  the  inspissated  juices  of  belladonna^  stramonium^  conium,  and 
hyosi^amus^  as  included  in  the  first  group,  are  much  more  used. 
The  alcoholic  extracts  are  best  adapted  to  incorporation  with  oint- 
ments and  plasters,  from  their  contaming  less  inert  insoluble  matter, 
also  for  reducing  to  a  dry  and  pulverulent  condition,  where  this  is 
necessary,  as  for  prescriptions  in  the  form  of  powder.  In  the  ab- 
sence of  an  inspissated  juice  of  aconite^  formerly  officinal,  the  alco- 
holic extract  should  have  an  opportunity  of  a  fair  trial,  and  in  view 
of  its  importance  as  a  powerful  internal  remedy  in  neuralgic  affec- 
tions and  in  fevers,  and  its  great  utility  in  the  form  of  piaster,  as 
well  as  the  smallness  of  its  oose  for  internal  use,  it  will  doabtlees 
find  a  place  in  many  prescriptions.  An  alcoholic  extract  of  aconite 
root  would  probably  ue  an  improvement  on  that  of  the  leaves  for 
most  external  applications.  Alcoholic  extract  of  arnica  is  for  the 
first  time  made  officinal  in  the  Pharmacopoeia  of  1860,  its  use  being 
in  the  fabrication  of  arnica  plaster.  An  opportunity  is  now  fur- 
nished for  the  trial  of  this  remedy  internally  in  the  form  of  pill 
and  for  the  settlement  of  its  therapeutical  position.  Extract  of 
valerian  was  for  the  first  time  introduced  into  our  national  standard 
in  the  revision  of  1860 ;  the  formula  is  a  good  one,  and  as  it  fur- 
nishes an  opportunity  tor  prescribing  this  esteemed  antispasmodic 
in  a  less  offensive  form  than  the  tincture  or  fluid  extract,  it  will 
doubtless  gain  favor  with  phvsicians  and  patients. 

Extract  of  digitalis  should  have  been,  long  since,  in  the  J7.  S, 
Pharmacopoeia;  it  has  been  in  common  use  for  many  years.  In  view 
of  the  perishable  nature  of  the  powdered  leaves,  it  is  adapted  to 
supersede  these  in  extemporaneous  combination. 

Extract  of  cannabis  is  one  of  the  most  useftil  of  the  class  of  nar- 
cotic remedies,  but  for  its  great  uncertainty  of  operation.  Some 
specimens  produce  the  most  powerful  and  even  alarming  symptoms 
in  doses  of  a  single  grain  or  even  less,  while  others  require  5  or 
even  10  grains  to  produce  its  characteristic  results.  Its  peculiari- 
ties as  a  remedy  consist  in  its  producing  none  of  those  depressing 
effects  generally  characteristic  of  narcotics;  it  does  not  affect  the 
pulse  or  the  appetite,  nor  is  it  apt  to  cause  sleep  except  by  allaying 
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nervous  symptoms.  It  is  equally  applicable  to  acute  inflammatory 
and  to  typhoid  affections. 

Alcoholic  eztrdcts  of  nux  vomica  and  ignatia  are  two  of  the  most 
powerful  tonics  within  the  reach  of  the  practitioner,  they  are 
nsually  prescribed  along  with  other  bitters  and  sometimes  with 
the  mineral  tonics;  it  should  be  remembered  that  they  contain 
strychnia  and  brucia,  two  powerful  vegetable  alkalies,  and  that 
they  are  cumulative  in  their  eflects  and  liable  to  produce  tetanic 
symptoms,  on  the  least  appearance  of  which  the  use  of  the  remedy 
sLould  be  arrested.  The  commercial  extract  of  nux  vomica  is  often 
given  in  one-grain  doses,  but  it  is  frequently  much  below  standard 
strength. 

Extract  Physostigmaiis^  U.  S.  P. — This  is  made  by  displacing  with 
alcohol  until  exhausted,  after  four  days'  maceration  of  the  powder, 
in  a  conical  percolator.  The  alcohol  should  be  recovered  by  distilla- 
tion, and  the  remainder  should  be  evaporated  by  water-bath  to  the 
consistence  of  soft  extract. 

8d  Gsoup.— CathartioB,  tonioB,  etc.,  alcoholic.    Extracted  by  alcohol  and  irater,  or  by 
diluted  alcohol. 


Officinal  name. 

Dose. 

Medical  properties. 

Extraotam  Jalapn 

10  to  15  grs. 

Cathartic. 

« 

podophylli 
hellebori  alcoholicam 

5  to  10  grs. 

do. 

«< 

10  to  15gr8. 

EmmeDagogne,  cathartic. 

K 

rhel 

do. 

Cathartic. 

•  < 

colooynthidiB*  *< 

do. 

« 

dulcamara 

8  to    6  grs. 

Alteradre,  narootio. 

•  « 

senegsB 

1  to    8  grs. 

SUmnlant,  expectorant 

«4 

oinchonnf 

10  to  15  grs. 

Tonic. 

BEMARKS. 

In  preparing  the  above  important  preparations  there  are  various 
modincations  of  the  process  of  extraction  by  diluted  alcohol  and 
subsequent  evaporation.  This  process  in  its  simplest  form  is  adopted 
in  the  case  of  colocynth,  dulcamara,  and  senega,  in  the  former  of 
which  maceration  and  strong  expression  precede  percolation.  In 
treating  cinchona,  jalap,  and  poaophyllum,  the  alcohol  and  water 
are  applied  successively  and  the  percolates  separately  evaporated  to 
the  consistence  of  thin  honey,  mixed  and  further  concentrated  to 
the  proper  consistence.  Bhubarb  and  black  hellebore  are  instances 
in  which  the  percolation  is,  first  with  strong  alcohol,  followed  by 
diluted  alcohol ;  the  first  percolate  being  evaporated  spontaneously, 
and  the  jother  by  a  water-bath,  till  they  reach  the  consistence  of 
syrup;  they  are  then  directed  to  be  mixed  and  further  concentrated 
to  the  consistence  of  an  extract. 

Of  the  above  cathartics,  each  has  its  peculiar  properties,  adapting 
it  to  some  peculiar  use. 


42 


*  See  Extractum  Golocynthidis  Composituin. 
t  See  Extractum  Galisayicum. 
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Extract  of  hellebore  is  used  as  an  cmmenagogue  cathartic.  In  com- 
binatiou  with  aloes,  myrrh,  sulphate  of  iron,  etc.,  it  constitutes  the 
celebrated  Hooper's  Female  Pills. 

Extract  of  jalap  is  combined  with  compound  extract  of  colocynth, 
calomel,  and  gamboge  in  the  compound  cathartic  pill ;  it  is,  per- 
haps, seldom  prepared  of  standard  quality,  and  is  especially  liable 
to  sophistication  and  adulteration. 

Extract  of  podophyllum  is  less  used  than  it  deserves,  being  equal 
to  extract  of  jalap  in  its  cathartic  effect  in  half  the  dose.  Podo- 
phyllin  is  a  more  concentrated  and,  for  many  uses,  a  more  conve- 
nient preparation,  but  it  is  not  so  perfect  a  representative  of  the 
root  as  this  extract.  In  the  opinion  of  Dr.  Wood  this  extract 
might  be  substituted  for  extract  of  jalap  in  all  cases. 

i^xtract  of  rhubarb  is  rarely  employed  by  practitioners  in  the 
United  States,  though  it  offers  facilities  for  using  this  valuable 
tonic  cathartic  in  larger  doses  in  the  form  of  pill  than  the  powdered 
root  itself. 

Extract  of  cinchona  is  seldom  used  in  practice  in  this  countrr. 
This  extract  of  cinchona  must  not  be  confounded  with  the  article 
called  Wetheriirs  Extract,  nor  with  extractum  calisayicum,  which 
are  superior  preparations,  treated  of  among  the  unofficinal  extracts. 

Extract  of  dulcamara  has  been  removed  into  this  ^oup  from  the 

froup  of  aqueous  extracts  in  which  it  was  formerly  included ;  it  is 
ut  little  prescribed,  though  doubtless  an  admirable  vehicle  for 
other  alterative  medicines  in  the  form  of  pill. 

Extract  of  seneka  is  a  new  officinal  for  which  there  seems  to  me  to 
be  little  use,  as  seneka  root,  being  an  expectorant,  is  seldom  required 
in  the  pilular  form,  and  its  syrup  and  decoction  are  favorably 
known  as  liquid  preparations. 

Extract  of  colocynth  is  introduced  into  the  Pharmacopoeia  with  a 
view  to  the  ready  preparation  of  the  compound  extract,  which  is  a 
well-known  and  popular  remedy ;  its  properties  adapt  it  to  being 
dried  and  powdered.  It  may  be  advantageously  prescribed  as  an 
active  cathartic  in  many  combinations.  Extract  of  colocynth 
should  be  made  of  the  medullary  part  deprived  of  the  seed,  which 
constitutes  from  25  to  34  per  cent,  of  the  drug;  the  extract  yielded 
after  maceration  is  about  60  per  cent.,  and  is  ary  and  resinous. 


4th  Group Tonics,  astringents,  etc.    Extracted  by  water  and  CTaporated. 


OiBoinal  name. 


Eitractum  gentiansd 
quossisB 


It 
It 


If 


tt 


•t 


kramerisB  Trhatany) 
hsBmatoxyii 
juglandis  (battemut) 
opii 


Med.  dose. 

Remarks 

10  to  20  grs. 

Tonic. 

8  to    6  grs. 

do. 

10  to  20  grs. 

Astringent 

do. 

•      do. 

do. 

Catbartio. 

J  grain 

Narcotic. 
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Extracts  of  gentian,  quassia,  and  butternut  are  made  by  precisely 
the  same  process,  involving  percolation  with  cold  water,  boiling 
down  to  three-fourths,  stmining,  and  evaporating.  Extract  of 
rhatany  differs  from  this  by  being  raised  to  the  boiling  point 
merely,  strained,  and  evaporated  on  a  Tvater-bath,  a  variation  made 
necessary  by  the  proneness  of  the  astringent  principle  to  become 
insoluble  and  inert  by  long  exposure  to  a  boiling  temperature. 
Logwood,  on  the  contrary,  is  extracted  by  long  boiling,  and  on 
evaporation  becomes  dry  and  pulverulent,  a  property  which  it  shares 
with  most  of  the  astringent  extracts.  Opium  is  sliced  and  tritu- 
rated with  water  to  obtain  its  soluble  principles,  requiring  repeated 
macerations  and  filtrations;  it  forms  then  a  perfectly  smooth,  uni- 
form, and  soluble  extract  by  careful  evaporation. 

The  ^reat  advantage  of  extract  of  quassia  over  extract  ^gentian 
in  making  pills,  will  be  seen  by  comparing  the  doses.  JEJxtract  of 
rhatany^  when  well  prepared,  so  as  to  be  soluble  in  water,  is  a  valu- 
able substitute  for  kino  and  catechu,  which  it  resembles  in  physi- 
cal as  well  as  medical  properties.  It  differs  in  medical  properties 
from  extract  of  loawood^  though  both  are  astringents ;  the  last 
named  is  more  mild  in  its  action,  and  is  especially  adapted  to  re- 
laxed conditions  of  the  bowels.  Extract  of  logwood  is  also  largely 
ufl^  in  dyeing,  and  in  the  manufacture  of  writing  fluids,  ft  is 
important,  in  selecting  rhatany  root,  to  obtain  that  which  has  the 
most  bark  attached  to  it.  Prof.  Procter,  in  a  comparative  assay 
of  the  bark  and  wood,  found  the  former  to  yield  83  per  cent.,  while 
the  latter  gave  only  6.8  per  cent.  A  very  great  yield  of  extract  is 
obtained  when  the  root  is  decocted,  but  nearly  one-half  of  it  is 
insoluble.  Long  exposure  to  the  air  should  be  avoided,  as  it  occa- 
sions an  insoluble  apotheme.  If  the  extract  is  purchased  it  is  well 
to  t«st  its  solubility  in  cold  water. 

Extract  of  buttermit^  or  white  walnut,  is  a  mild  alterative,  laxative, 
and  diuretic  medicine,  but  little  prescribed,  but  well  worthy  the 
attention  of  practitioners  in  the  treatment  of  chronic  diseases. 

Aqueoxis  extract  of  opium  is  a  most  useful  preparation,  much  used 
in  ej'e-washes  and  astringent  injections,  and  well  adapted  to  re- 
place opium  itself  in  pill  masses  and  for  other  internal  uses ;  the 
proximate  principles  of  opium,  soluble  in  water,  are  those  most 
agreeable  in  their  action. 

Unclassified  Extracts. 

Extraotam  taraxaoi  Dose  3J  By  inspissating  the  expressed  Juice, 

diuretic,  oholagogue. 
*<         colchici  acet  Dose  1  to  2  grs.    Eztmoted  by  diluted  acetio    acid, 

aedatiTe. 
colocjnthidis  comp.    Dose  10  grs.  Cathartic  mixed  powders. 


4( 


Extrajct  of  taraxacum  is  a  most  useful,  though  mild,  remedv 
adapted  to  a  large  class  of  chronic  cases.  Much  that  is  met  with 
in  the  market  is  quite  deficient  in  the  bitterness  characteristic  of  a 
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good  article;  it  is  also  apt  to  ferment  or  become  mouldy  from  defi- 
cient evaporation.  The  evaporation  should  be  pushed  till  the  pilu- 
lar  consistence  is  fully  attained. 

Acetic  extract  of  colchicum  is  an  invaluable  remedy  in  rheumatic 
and  gouty  affections,  and  in  a  variety  of  combinations  indicated 
under  the  head  of  Extemporaneous  Irrescriptions  is  largely  pre- 
scribed. 

Compound  extract  of  colocynth  is  a  most  valuable  remedy,  for 
which  an  entirely  new  formula  is  given  in  the  Phumuicopceia  of 
1860,  found  among  the  working  formulas  which  follow.  It  is  au 
exception  to  the  extracts  generally  in  being  kept  in  powder. 

Working  Formulas  op  Extracts,  including  some  not  found  in  the 

Pharmacopeia. 

second  group. 

Extractum  Digitalis  Alcohilicum^  U.  S.  P. 

Take  of  Digitalis,  recently  dried  and  in  fine  powder,  twelve  trojoonccft. 
Alcohol,  a  pint. 
Diluted  alcohol,  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  one-third  of  the 
alcohol,  into  a  percolator,  and  pour  upon  it  the  remainder  of  the 
alcohol.  When  the  liquid  has  all  been  absorbed  by  the  powder,  poor 
diluted  alcohol  upon  it  until  a  pint  of  tincture  has  been  obtained. 
Bet  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontane- 
ously until  reduced  to  three  fluidounces-  Continue  the  percolation 
with  diluted  alcohol  until  two  pints  more  of  tincture  have  passed, 
or  until  the  powder  is  exhausted ;  then  evaporate  this  liquid,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  the 
consistence  of  syrup.  To  this  add  the  three  fluidounces  of  tincture 
first  obtained,  and  continue  the  evaporation,  at  a  temperature  not  ex- 
ceeding 120°,  until  the  whole  is  reduced  to  the  proper  consistence 

By  the  same  process  prepare — 

Extractum  Conii  Alcoholicum^  U.  S.  P. 
From  conium  leaves,  recently  dried  and  in  fine  powder. 

Extractum  Stramonii  Foliorum,  U.  S.  P. 
Prom  stramonium  leaves,  recently  dried  and  in  fine  powder. 

Extractum  Valeriance  Alcohdicum^  U.  S.  P. 
Prom  valerian,  in  fine  powder. 

Extractum  Aconiti^  U.  S.  P. 
From  aconite  leaves,  recently  dried  and  in  fine  powder. 
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JExtractum  BelladonruB  Alcohdicum,  U.  S.  P. 

Take  of  Belladonna  leaves,  in  fine  powder,  twenty-four  trojounces. 
Alcohol,  four  pints. 
Water,  two  pints. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  alcohol  and  water,  and  moisten  the  powder  with  a  pint 
of  the  mixture;  then  pack  it  firmly  in  a  conical  percolator,  and 
gradaally  pour  upon  it  the  remainder  of  the  mixture.  Continue 
the  percolation  with  diluted  alcohol  until  six  pints  of  tincture  have 
passed.  Lastly,  evaporate  this,  by  means  of  a  water-bath,  to  the 
proper  consistence. 

By  the  same  process  prepare — 

Eztrdctum  Hyoscyami  Alcohdicum^  XJ.  S.  P. 

From  hyoscyamus  leaves,  recently  dried  and  in  moderately  fine 
powder. 

Extractum  Arnicce^  XJ.  S.  P. 
From  arnica,  in  moderately  coarse  powder. 


Extractum  Nucis  Vomicce^  U.  S.  P. 

Take  of  Nux  vomica,  in  fine  powder,  twelve  troyounces. 
Alcohol,  a  sufficient  quantity. 

Mix  the  nux  vomica  with  four  fluidounces  of  alcohol,  and  allow 
the  mixture  to  stand  for  an  hour.  Then  introduce  it  into  a  cylin- 
drical percolator,  and  gradually  pour  alcohol  upon  it  until  the 
tincture  passes  without  bitterness.  Distil  off  the  alcohol,  by  means 
of  a  water-bath,  until  the  tincture  is  reduced  to  half  a  pint,  and 
evaporate  this  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extractum  Ignatice  Alcoholicum^  U.  S.  P. 
From  ignatia,  in  fine  powder. 


Extractum  Cannabis  Americance.  {Extract  of  American  Hemp.)  U.  S.  P. 

Take  of  American  hemp,  in  moderately  fine  powder  ....    Jxij. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  hemp  with  six  fluidounces  of  alcohol,  pack  it  in  a 
conical  percolator,  cover  the  surface  with  a  disk  of  paper,  and  pour 
on  six  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice  with  a  cork  and  cover  the 
j>ercolator  closely,  let  it  stand  four  days,  then  percolate  with  alcohol 
till  exhausted  and  evaporate  by  means  of  a  water-bath. 

Extractum  Cannabis  Indicoe.    {Extract  of  Hemp.)    U.  S.  P. 

Take  of  Indian  hemp,  in  moderately  fine  powder 3xij. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  hemp  with  six  fluidounces  of  alcohol,  pack  it  in  a 
conical  percolator,  cover  the  surface  with  a  disk  of  paper,  and  pour 
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on  six  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice  with  a  cork,  and,  baying 
closely  covered  the  percolator,  to  prevent  the  evaporation,  set  it 
aside  in  a  moderately  warm  place  for  four  days.  Then,  havine: 
removed  the  cork,  gradually  pour  alcohol  upon  the  surface  until 
two  pints  of  tincture  have  been  obtained,  or  until  the  hemp  is  ex- 
hausted. Lastly,  by  means  of  a  water-bath,  evaporate  to  a  proper 
consistence. 

THIRD   GROUP. 

JExtractum  Cdocynthidis  Alcoholicum^  U.  S.  P. 

Take  of  Colocynth,  forty-eight  troy  ounces. 

Diluted  alcohol,  a  sufficient  quantity. 

Dry  the  colocynth,  and,  having  removed  the  seeds  and  reduced  it 
to  a  coarse  powder  by  grinding  or  bruising,  macerate  it  in  eight 
pints  of  diluted  alcohol  for  four  days,  with  occasional  stirring;  then 
express  strongly,  and  strain  through  flannel.  Pack  the  residue, 
previously  broken  up  with  the  hands,  firmly  in  a  cylindrical  per- 
colator, cover  it  with  the  strainer,  and  pour  diluted  alcohol  upon  it 
until  the  tincture  and  expressed  liquid,  taken  together,  measure 
sixteen  pints.  Mix  the  tincture  with  the  expressed  liquid,  and, 
having  recovered  from  the  mixture  ten  pints  of  alcohol  by  distilla- 
tion, evaporate  the  residue  to  dryness  by  means  of  a  water-bath. 
Lastly,  reduce  the  dry  mass  to  powder,  and  keep  it  in  a  well-stopped 
bottle. 

The  extract  obtained  by  this  process  weighs  about  seven  troy- 
ounces. 

Extractum  Dulcamarce,  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  fine  powder,  twelve  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  bittersweet  with  four  fluidounces  of  diluted  alcohol, 
pack  it  in  a  conical  percolator  and  pour  diluted  alcohol  gradually 
upon  it  until  the  tincture  passes  but  slightly  imbued  with  the  pro- 
perties of  the  bittersweet.  Distil  oft'  the  alcohol  from  the  tincture 
until  reduced  to  one-half;  then  strain,  and  by  means  of  a  water- 
bath  evaporate  to  the  proper  consistence. 

Extractum  Senegm^  U.  S.  P. 

Prepare  from  seneka  in  moderately  fine  powder  by  the  above 
process,  omitting  to  strain  the  liquid  when  reduced  to  one-half. 

Extractum  Jalapoe,    {Extract  of  Jalap.)    U.  S.  P. 

Take  of  Jalap,  in  moderately  fine  powder,  twelve  troyounces. 
Alcohol,  four  pints. 
Water,  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  three  fluidounces 
of  alcohol,  into  a  conical  percolator,  and  gradually  jx)ur  upon  it  the 
romainder  of  the  alcohol.  When  the  liquid  ceases  to  pass,  pour 
ui>on  the  residue  sufficient  water  to  keep  its  surface  covered,  until 
four  pints  of  tincturo  have  passed.     Set  this  aside,  and  continue 
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the  percolation  an  til  six  pints  of  infusion  have  been  obtained. 
Distil  off  the  alcohol  from  the  tincture,  and  evaporate  the  infusion 
until  the  liquids  respectively  have  been  brought  to  the  consistence 
of  thin  honey;  then  mix  them  and  evaporate  to  the  proper  con- 
sistence. 

By  the  same  process  prepare — 

Eztracium  CinchoncBj*  U.  S.  P. 
From  yellow  cinchona,  in  fine  powder. 

Extractum  Podophyllij  U.  S.  P. 
From  May  apple,  in  moderately  fine  powder. 


Extractum  Hellebori^  U.  S.  P. 

Take  of  Black  hellebore,  recently  dried  and  in  iSne  powder,  twelve  troy- 
ounces. 
Alcohol,  a  pint 
Diluted  alcohol,  a  sufficient  quantity. 

Introduce  the  powder, previously  mixed  with  one-third  of  the  alco- 
hol, into  a  conical  percolator,  and  pour  upon  it  the  remainder  of 
the  alcohol.     When  the  liquid  has  all  been  absorbed  by  the  powder, 

mv  on  diluted  alcohol  until  a  pint  of  tincture  has  been  obtained. 

^t  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontane- 
ously until  reduced  to  three  fiuidounces.  Continue  the  percolation 
witn  diluted  alcohol  until  two  pints  more  of  the  tincture  have 
passed  or  until  the  powder  is  exhausted ;  then  evaporate,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  the  con- 
sistence of  syrup.  To  this  add  the  three  fiuidounces  of  tincture  first 
obtained,  and  continue  the  evaporation,  at  a  temperature  not  ex- 
ceeding 120°,  until  the  whole  is  reduced  to  the  proper  consistence. 

Extractum  Bhd.    {Extract  of  Bhuharl.)    TJ.  S.  P. 

Extractum  Bhei,  Phar.  1850. 

Take  of  Bhuharb,  in  moderately  fine  powder,  twelve  troyounces. 
Alcohol,  a  pint. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fiuidounces  of  the  alcohol,  pack  it 
in  a  conical  percolator,  and  gradually  pour  upon  it,  first  the  remain- 
der of  the  alcohol,  and  afterwards  diluted  alcohol,  until  twelve 
fiuidounces  of  tincture  have  been  obtained.  Set  this  aside  in  a 
warm  place,  and  allow  it  to  evaporate  spontaneously  until  reduced 
to  six  fiuidounces.  Continue  the  percolation  with  diluted  alcohol 
until  the  tincture  passes  nearly  tasteless.  Evaporate  this  in  a  por- 
celain vessel,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 160°,  to  the  consistence  of  syrup.  With  this  mix  the 
tincture  first  obtained,  and  continue  the  evaporation  until  the  mix- 
ture is  reduced  to  the  proper  consistence. 

*  See  Extractum  Calisayicum. 
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FOURTH  GROUP. 

JExtractum  Gentiance.  U.  S.  P. 

Take  of  Gentian,  in  moderately  coarse  powder,  twelve  troyouncea. 
Water,  a  sufficient  quantity. 

Moisten  the  gentian  with  four  fluidounces  of  water,  pack  it  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the 
infusion  passes  but  slightly  impregnated  with  the  properties  of  tie 
gentian.  Boil  the  liquid  to  three-fourths  of  its  bulk ;  then  strain, 
and  by  means  of  a  water-bath  evaporate  to  the  proper  consistence. 

By  the  same  process  prepare — 

JSziracium  Quassice^  U.  S.  P. 
From  Quassia,  in  moderately  fine  powder. 

JExtractum  Juglandis^  U.  S.  P. 
From  Butternut  (bark),  in  moderately  coarse  powder. 


JExtractum  Kram^rice,    {Extract  of  Rhatany.)  U.  S.  P. 

Take  of  Rhatany,  in  moderately  fine  powder,  twelve  troyounces. 
Water,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  water,  jmck  it  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the  infu- 
sion passes  but  slightly  impregnated  with  the  astringent  property 
of  the  rhatany.  Heat  the  liquid  to  the  boiling  point,  strain,  and, 
by  means  of  a  water-bath,  at  a  temperature  not  exceeding  160®, 
evaporate  to  the  proper  consistence. 

Extractum  HcematoQcyli.    {Extract  of  Logwood.)    IT.  S.  P. 

Take  of  Logwood,  rasped,  twelve  troyounces. 
Water,  eight  pints. 

Boil  down  to  four  pints,  and  strain  the  decoction  while  hot,  then 
evaporate  to  dryness. 

Extractum  Opii.    {Extract  of  Opium.)    U.  S.  P. 

Take  of  Opium,  twelve  troyounces. 
Water,  five  pints. 

Cut  the  opium  into  small  pieces,  macerate  it  for  twenty-four 
hours  in  a  pint  of  the  water,  and  reduce  it  to  a  soft  mass  by  tritu- 
ration. Express  the  liquid,  and  treat  the  residue  with  each  of  the 
four  remaining  pints  of  water  successively  in  the  same  manner. 
Having  mixed  tiie  liquids,  filter  the  mixture,  and  evaporate  by 
means  of  a  water-bath  to  the  proper  cousistenoe. 
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TJnclassipied. 

JExtractum  Tarazacij*  U.  S.  P. 
I€f  Dandelion,  gathered  in  September,  sixty  troyounces. 

the  dandelion,  and  bruise  it  in  a  stone  mortar,  sprinkling 
Httle  water,  until  reduced  to  a  pulp.    Then  express  and 
be  juice,  and  evaporate  it  in  a  vacuum,  or  in  a  shallow  dish 
rater-bath,  to  the  proper  consistence. 

nm  Colchici  Aceticum^  U.  S.  P.    {Acetic  Extract  of  Colehium.) 

)  of  Colchicum  root,  in  moderately  fine  powder,  twelve  troyounces. 
Acetic  acid,  four  fiuidounces. 
Water,  a  sufficient  quantity. 

le  acetic  acid  add  a  pint  of  water,  and  mix  the  resulting 
rith  the  colchicum  root.  Transfer  the  mixture  to  a  conical 
ircolator,  and  pour  water  gradually  upon  it  until  the  liquid 
rith  little  or  no  taste.  Lastly  evaporate  the  liquid,  in  a  por- 
'eessel,  to  the  proper  consistence. 

lim  Cdocynthidis  Compositwn.  {Comp.  Ext.  ofColocynth)  XJ.  S.  P. 

9  of  Alcoholic  extract  of  colocynth,  in  fine  powder,  three  troyounces 
and  a  half. 
Purified  aloes,  in  fine  powder,  twelve  troyounces. 
Resin  of  scammony,  in  fine  powder,  three  troyounces. 
Cardamom,  in  fine  powder,  a  troyounce. 
Soap,  in  fine  powder,  three  troyounces. 

the  powders  thoroughly,  and  keep  the  mixture  in  a  well- 
bottle. 

Unofficinal  Extracts. 

le  extracts  not  recognized  in  the  U.  S.  Pharmacopoeia^  de- 
in  former  editions  of  this  work,  several  have  been  intro- 
into  the  last  edition  of  our  national  standard ;  without 
f  to  add  unnecessarily  to  the  numerous  preparations  already 
ced,  the  following  are  deemed  of  sufficient  importance  to 
be  attention  of  the  student  and  practitioner: — 
aya  Extract  (Ellis). — Is  made  by  boiling  coarsely-powdered 
%  bark  in  successive  portions  of  water  acidulated  with  mu- 
jid,  precipitating  the  decoction  with  hydrateof  lime,dige8ting 
3ipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then 
.ting  the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned 
ated  extract  of  bark  was  nearly  identical  with  this,  which 
objectionable  on  the  score  of  expense, 
ntains  all  the  quinia  and  cinchonia  contained  in  the  bark, 
the  amorphous  quinia,  or  chinoidine,  and  is  an  admirable  sub- 
for  the  celebrated  "Wetherill's  extract,"  formerly  much  in 
Its  dose  is  from  2  to  5  grs. — Am.  Joum.  Pharm.y  vol.  xx.  p.  15. 

laid  Extract  of  Taraxacum  for  process  for  preserring  the  root  for  expression 
dration. 
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Chinoidine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinia,  which  is  described 
under  the  head  of  Vegetable  Alkalies. 

Eztractum  Lobelice  Aceiicum. — To  prepare  this,  the  powdered  seeds 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol, 
to  the  first  portion  of  which  has  been  added  a  small  portion  of 
acetic  acid.  This  liquid  is  then  to  be  evaporated  to  the  consistence 
of  an  extract,  which  will  be  about  one-eighth  the  quantity  of  the 
seed  employed.  {Am.  Joum.  Pharm,^  vol.  xiv.  p.  108.)  Doss, from  2 
to  3  grs.  The  object  of  the  use  of  the  acetic  acid  is  to  form  a 
soluble  acetate  of  lobelina,  less  readily  decomposable  by  heat  tbaD 
the  native  salt. 

Extract  of  Lupulin. — Take  of  lupulin  half  a  troy  ounce,  alcohol 
half  a  pint.  Mix  in  a  percolator  and  allow  it  to  stand  an  hour, 
then  displace  with  alcohol  until  two  pints  are  obtained,  or  the  whole 
strength  extracted;  pour  this  into  a  shallow  dish  in  a  warm  place, 
and  allow  it  to  evaporate  spontaneously  to  the  consistence  of  an 
extract;  5j  of  lupulin  yields  about  9ij  of  the  extract,  which  is  pro- 
posed as  a  substitute  for  the  powder  when  prescribed  in  the  pilolar 
form.  The  dosQ  is  from  8  to  6  grains;  it  is  recommended  by  its 
utility  as  a  convenient  and  adhesive  excipient  for  other  substances. 
The  reputation  lupulin  has  obtained  as  an  antaphrodisiac  in  irrita- 
ble conditions  of  the  gential  organs,  calls  for  convenient  prepara- 
tions by  which  the  physician  is  enabled  to  make  choice  of  the 
several  forms  of  extemporaneous  prescription.  The  new  officinal 
fluid  extract  seems  less  eligible  for  most  purposes  than  a  solid  ex- 
tract such  as  this,  proposed  some  years  since  by  my  late  pupil,  W. 
"W.  D.  Livermore.  The  empirical  preparation  prescribed  under  the 
name  of  "lupulin"  by  the  Eclectics,  is  probably  nearly  identical 
with  this. 

Extractum  Cimicifugce. — This  extract  is  made  by  evaporating 
separately  a  tincture  prepared  with  alcohol  of  95  per  cent,  and  one 
made  with  diluted  alcohol,  until  they  reach  a  syrupy  consiatence, 
then  mixing  these  and  finishing  the  evaporation  over  a  water-bath, 
with  constant  stirring. 

This  process  is  liable,  in  the  case  of  cimicifuga,  which  is  a  very 
resinous  root,  to  a  serious  objection.  Even  after  the  extract  has 
been  completed,  a  partial  separation  of  the  resinous  ingredient  is 
liable  to  occur,  producing  great  variations  in  qualitv  between  dif- 
ferent portions  of  the  same  lot  of  extract.  Prof.  J.  F.  Moore,  of 
Baltimore,  recommends  that  the  tincture  made  with  strong  alcohol 
should  be  first  evaporated  to  dryness,  powdered,  and  incorporated 
with  the  other  portion  just  before  it  is  removed  from  the  fire.  The 
dose  of  this  extract  is  5  grains;  it  represents  all  the  constituents 
of  the  root  more  thoroughly  than  the  resinoid  cimicifugin^  and  is 
worthy  a  trial  in  the  anomalous  cases  of  nervous  disorder  which  so 
often  tax  the  resources  of  the  physician.  Much  that  is  sold  is  pre- 
pared from  the  root  after  the  separation  of  the  cimicifugin. 

Extractum  Pareirm  is  prepared  from  .sliced  pareira  brava,  by  de- 
coction with  water,  straining,  and  evaporating.    A  decoction  is  more 
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frec^nently  prescribed;  but  this  extract  allows  the  practitioner  a 
choice  of  the  pilular  form,  in  which  combinations  with  various  other 
remedies  may  be  conveniently  prescribed.    Dose,  from  10  to  80  gre. 

Extractum  TJrm  Urau — ^The  London  College  directs  the  prepara- 
tion of  this,  also,  by  maceration  and  decoction  with  water.  Its  dose 
is  the  same  as  the  foregoing,  and  they  are  both  used  as  tonics  and 
diuretics  in  chronic  urinary  disorders. 

Ergoiine. — Under  this  name  an  extract  of  ergot  is  sold  in  the 
shops,  for  which  the  following  is  the  formula  of  M.  Bonjean: — 

£shau9t  powdered  ergot  by  displacement  with  cold  water,  heat 
the  solution  in  a  water-bath,  and  filter ;  evaporate  to  the  consistence 
of  syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter; 
when  settled,  decant  the  clear  liquid,  and  evaporate  by  water-bath. 
One  ounce  of  ergot  yields  about  TO  grains.  It  is  said  to  possess  the 
hemostatic  without  the  toxic  efiects  of  ergot.    Dose,  from  4  to  10  ^rs. 

The  ergotine  of  Wiggers  consists  chiefly  of  resinous  principles, 
and  is  insoluble  in  water. 

The  extracts  of  lettuce^  poppy-heads^  and  hops  are  very  weak  narcotic 
extracts, occasionally  prescribed,  but  less  esteemed  than  lactucarium, 
opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
respective  plants. 

jSxtractum  glycyrrhiz(B  is  the  name  given  in  the  list  of  the  Phar* 
macopoda  to  the  common  drug  known  as  liquorice,  imported  from 
Italy  and  Bpain.  Until  recently  this  was  the  only  extract  of 
liquorice  used ;  our  manufacturers  now  make  a  true  and  proper  ex- 
tract, which  is  made  in  either  of  two  ways,  as  follows: — 

1st  Process. — Take  of  liquorice  root,  bruised,  any  convenient 
quantity,  macerate  in  water,  with  the  application  of  heat,  until  ex- 
hausted ;  strain,  and  evaporate  to  the  consistence  of  an  extract. 

2d  Process. — Take  of  liquorice  (impure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  displacer,  or  a  barrel, 
in  layers  alternating  with  straw ;  macerate,  and  then  percolate  the 
mass  with  cold  water,  and  evaporate  the  clear  liquid  that  runs  otF. 
The  pieces  of  liquorice  will  be  ft^und  to  have  lost  their  saccharine 
matter,  glycyrrhizin,  although  retaining  their  shape  as  before. 
This  is  officinal  in  some  European  Pharmacopoeias^  under  the  name 
of  Extractum  s.  succus  liquoritse  depur,  and  is  valued  particularly 
on  account  of  its  perfect  solubility  in  water.  A  large  proportion 
of  glycyrrhizin  is  left  behind  in  a  modified  state,  and  may  be  gained 
by  exhausting  the  residue  with  a  very  dilute  ammonia,  which  ren- 
ders it  soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and  as 
made  by  the  first  process  has  the  taste  of  the  root,  and  is  deli- 
<^uescent,  so  as  to  require  to  be  kept  in  jars.  One  part  of  powdered 
liquorice  root  to  sixteen  of  the  extract  will  render  it  firm  enough  to 
keep  in  sticks.  Tilden's  extract  of  liquorice  is  made  into  sticks  of 
a  yellowish-brown  color  by  admixture  with  gum  Arabic ;  its  taste 
resembles  the  root  more  decidedly  than  that  of  black  liquorice. 
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Physical  Properties. 

The  physical  properties  of  extracts  vary,  according  to  their  composi- 
tion, age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts  of  the  first  class,  as  vended  by  the  maon- 
facturers,  are  apt  to  be  too  soft  for  convenient  use  in  the  form  of 
pills,  and  are  disposed  to  deliquesce.  This  want  of  a  firm  consist- 
ence, which  results  from  a  disposition  to  preserve  the  more  volatile 
ingredients  from  loss  in  the  final  concentration,  causes  no  inconve- 
nience when  the  extract  is  used  with  a  considerable  proportion  of 
dry  or  hard  ino^redients.  It  may  be  obviated  by  combining  with 
them  powdered  liquorice  root  or  marsh  mallow,  when  the  addi- 
tional Dulk  is  no  objection.  The  alcoholic  and  hydro-alcoholic  ex- 
tracts are  seldom  liable  to  this  objection ;  they  harden  on  exposure 
to  the  air,  and  when  old  are  sometimes  inconveniently  dry. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  touefa 
and  unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by 
trituration  or  contusion.  Extract  of  jalap  \%  ordered,  in  compound 
cathartic  pills,  in  the  form  of  powder,  and  this  is  in  some  respects 
its  best  form  for  use;  it  is  conveniently  kept  in  bottles,  as  other 
powders  are,  is  readily  weighed  and  incorporated  with  other  sub- 
stances, and  becomes  plastic  by  the  addition  of  moisture.  Few 
manufacturers  push  the  evaporation  so  far  as  to  produce  the  extract 
dry  enough  for  powdering;  but  there  is  no  difllculty  in  accom- 
plishing it  in  dry  and  frosty  weather  where  steam  is  employed,  and 
as  a  demand  grows  up  for  the  article  it  will  be  more  generally  met 
with  in  the  stores,  although  at  a  somewhat  advanced  price  on  the 
soft  extract.  Compound  extract  of  colocynth  is  frequently  brittle 
enough  to  powder,  and  is  now  directed  in  the  Pharmacopceia  in  this 
form.  The  addition  of  soap  to  its  other  ingredients  prevents  the 
liability  to  toufi^hness,  besides  increasing  its  solubility. 

Extracts  of  rlhatany  and  of  logwood  are  always  pulverulent,  and 
when  properly  made  are  nearly  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts  are 
figured  in  the  chapter  on  the  outfit  of  the  physician's  office.  Those 
with  covers  or  tops  are  most  eligible.  In  furnishing  a  shop  where 
a  good  many  are  needed,  it  is  well  to  reserve  the  canopy-top  jare 
exclusively  for  ointments,  the  flat  tops  for  extracts,  for  the  sake  of 
distinction.  Extracts  should  never  be  put  in  gallipots  or  tie-overs, 
except  for  temporary  purposes.  Besides  the  cover,  which  fits 
loosely  on  the  jars,  there  should  be  a  piece  of  bladder,  or  tinfoil,  <Mr 
paper  saturated  with  oil,  wax,  paraffine,  or  soluble  glass,  or  parch- 
ment  paper  which  may  be  made  after  the  common  paper  has  been 
marked  with  the  name  and  quantity  of  the  extract.  {See  Lignin.^ 
Upon  covered  jars  these  imjiervious  coverings  should  be  stretchea 
over  the  open  top  before  fitting  on  the  lid. 

In  the  case  of  soft  extracts,  which  have  a  tendency  to  mould,  the 
occasional  addition  of  a  few  drops  of  alcohol  is  found  advantageous; 
wide-mouth  bottles,  either  with  ground  stoppers  or  corks,  are  pre- 
ferable to  jars  as  affording  a  more  complete  exclusion  of  the  air,  out 
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the  smaller  sized  bottles,  having  too  narrow  mouths  to  admit  a 
spatnla  of  ordinary  width,  are  inconvenient. 

The  Uses  of  Extracts. — ^This  class  of  preparations  may  be  used 
tttber  in  the  form  of  pill,  solution,  or  mixture.  Thev  are  chiefly 
poreecribed  in  the  pilular  form,  combined  with  other  substances,  and 
to  this  they  are  peculiarly  adapted.  One  of  the  chief  points  in 
making  pills  is  to  increase  or  modify  the  effect  in  the  highest  de- 
gree, without  a  corresponding  increase  of  bulk.  Hence  the  utility 
of  adding  extracts  to  substances  possessing  no  adhesiveness,  choos- 
ing amone  them  such  as  will  most  promote  the  therapeutic  effect, 
while  a  plastic  mass  will  be  the  result.  Thus,  in  tonic  pills,  as  of 
Bobcarbonate  of  iron  or  sulphate  of  quinia,  extract  of  quassia  or  of 
j^entian  would  be  preferable  to  an  inert  substance  like  conserve  of 
rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  are  not  generally  preferable 
to  the  corresponding  tincture  or  fluid  extracts,  out  where  the  dose 
of  the  tincture  would  be  large,  the  physician  often  avails  himself 
of  the  extract  in  preference,  as  not  containing  alcoholic  stimulus. 
Extracts  are  generally  combined  in  mixtures  containing  sweet  or 
▼iscid  substances  more  than  in  solutions  proper,  although  in  cases 
where  the  quantity  of  the  extract  desired  is  large,  and  it  is  soluble 
in  water,  it  may  be  employed  to  impart  viscidity  to  a  mixture,  and 
to  suspend  insoluble  substances  without  the  necessity  of  using  either 
gam  or  sugar. 

It  will  greatly  facilitate  the*  dispensing  of  extracts  prescribed  in 
ointments,  to  have  a  small  jar  containing  the  extract  softened  by 
working  into  it  half  its  weight  of  glycerin,  and  using  one  and  a 
half  drachm  of  such  an  extract  instead  of  one  drachm. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid 
liquids,  as  syrup  or  mucilage,  or  with  lard  in  making  ointments, 
considerable  difficulty  is  experienced  in  dissolving  or  diffusing  it 
equally  throughout  the  mixture;  to  obviate  this,  it  should  be 
first  softened  with  a  few  drops  of  water  if  aqueous,  or  alcbhol  if 
alcoholic,  until  it  has  about  the  consistence  of  thick  honey  or  treacle, 
and  then  incorporated  with  the  other  ingredients.  Frequently  it 
will  require  a  long  and  tedious  trituration  to  accomplish  the  object 
thoroughly  and  effectually. 

The  most  efiectual  and  unobjectionable  method  of  softening  ex- 
tracts for  the  purpose  of  incorporating  them  with  other  substances 
or  making  mixtures,  is  to  place  (if  aqueous)  a  small  quantity  of 
water  in  the  jar  with  the  extract  and  place  the  jar  in  a  close  vessel 
of  boiling  water;  the  combined  effect  of  heat  and  moisture  will 
produce  the  desired  result  quite  rapidly. 

The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts, 
especially  in  making  pill  masses,  which  become  dryer  and  more  firm 
when  rendered  plastic  by  heat  than  when  softened  by  a  moist 
excipient. 
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CHAPTER  XI. 

FLUID  EXTRACTS  AND  0LE0RE8INS. 

The  class  Exiracia  fluida  is  found  for  the  first  time  in  the  Pkar- 
macopoeia  in  the  edition  of  1860.  Most  of  those  at  that  time  made 
officinal  had  been  used  and  were  esteemed  standard  remedies  for 
several  years  previously,  though  two  of  them  (oleoresins)  have 
never  attained  popularity. 

During  the  ten  years  immediately  preceding  the  edition  of  I860, 
the  number  of  this  class  had  greatly  extended,  and  we  have  at 
present  twenty-five  officinal  preparations  under  this  head,  besides 
several  formerly  classed  with  them,  now  named  oleoresins.  Of  this 
number  fifteen  ai*e  alcoholic  solutions,  and  may  be  defined  as  con- 
centrated tinctures,  although  some  of  them,  as  fluid  extract  of 
taraxacum,  are  preserved  by  a  minimum  of  the  alcoholic  men- 
struum ;  the  other  ten  are  concentrated  syrups,  some  of  which  are 
less  highly  charged  with  the  saccharine  ingredient  than  would  be 
necessary  m  the  absence  of  alcohol,  a  sufficient  proportion  of  which 
is  retained  in  the  solution  to  prevent  decomposition. 

In  making  fluid  extracts  it  is  often  impracticable  to  dissolve  the 
large  proportion  of  sugar  necessary  to  prevent  fermentation  without 
rendering  the  fluid  extract  too  thick  to  be  conveniently  poured  from 
a  bottle  or  spoon,  and  yet  the  form  of  syrup  is  especially  adapted  to 
those  which  are  administered  in  large  doses  or  are  given  chiefly  to 
children.  The  Committee  of  Revision  have  shown  great  judgment 
in  the  framing  of  these  formulas,  and  it  is  to  be  hoped  that  the  offi- 
cinal fluid  extracts  will  supersede  those  made  by  various  manti- 
facturers  according  to  their  own  arbitrary  standards,  and  the  precise 
composition  of  which  has  not  been  made  public. 

The  original  idea  of  a  fluid  extract  was  to  make  it  represent  an 
equal  portion  of  the  drug,  every  troyounce  weight  of  the  material 
from  which  prepared  being  converted  into  a  fluidounce  of  the  fluid 
extract.  The  result  of  this,  if  carried  out,  would  be  to  simplify  the 
recollection  of  the  doses  of  fluid  extracts  by  stating  the  dose  in  each 
case  to  be  the  same  as  of  the  drug.  This  rule  was  departed  from, 
even  in  the  Pharmacopoeia  of  1850,  and  the  unofficinal  formulas 
published  have  in  many  instances  been  quite  independent  of  any 
uniform  rule  of  strength. 

Among  the  fluid  extracts  made  officinal  in  1860,  there  are  only 
two  which  form  exceptions  to  this  rule,  the  fluid  extracts  of  cin- 
chona and  of  wild  cherry;  in  both  these  instances,  good  reasons 
existed  for  reducing  the  strength  from  the  usual  standard. 

Alcohol,  from  its  eminently  useful  qualities  as  a  solvent  for  active 
vegetable  principles,  and  from  its  perfect  adaptability  to  peroola- 
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tion,  and  the  low  temperature  at  which  it  evaporates,  is  invariably 
ielected  as  the  menstrunm  used  in  the  process  of  extraction  ;  in  the 
ease  of  conium,  ergot,  and  ipecacuanha,  the  first  two  of  which  con- 
tain volatile  organic  alkalies,  while  the  last  named  owes  its  activity 
to  a  ve^table  alkali  not  readily  separable  from  associated  inert 

K'ncipfes,  acetic  or  muriatic  acid  is  added  to  bring  the  natural 
les  to  the  condition  of  soluble  and  more  permanent  acetates  or 
chlorides. 

Within  a  few  years  past,  the  views  expressed  first  by  Mr.  A.  B. 
Taylor,  regarding  glycerin  as  an  appropriate  substance  to  be  used 
to  supply  the  place  of  part  of  the  sugar  used  in  some  fluid  extracts, 
bave  b^n  amply  confirmed,  and  its  use  greatly  increased,  even  to 
adopting  it  as  a  partial  menstruum  for  a  number  of  this  class  of 
preparations. 

The  ofiicinal  directions  of  the  last  edition  of  the  Pharmacopceia 
for  preparing  fluid  extracts  require,  that,  unless  otherwise  ordered, 
the  powder  be  moistened  with  a  specified  quantity  of  menstruum 
and  properly  packed  in  a  suitable  percolator.  The  surface  of  the 
liquid  is  then  to  be  covered  with  a  disk  of  paper,  and  the  re- 
maining portion  of  the  sixteen  fluidounces  of  menstruum  is  to  be 
poured  upon  it.  When  the  liquid  begins  to  drop  from  the  percola- 
tor, close  the  lower  orifice  with  a  cork,  and,  having  closely  covered 
the  percolator  to  prevent  evaporation,  set  it  aside  in  a  moderately 
warm  place  for  four  days.  The  cork  is  then  to  be  removed,  more 
menstruum  is  to  be  gradually  poured  on,  and  the  percolation  to  be 
continued  until  twenty-four  fluidounces  have  been  obtained.  Of 
these  the  first  fourteen  fluidounces  are  to  be  reserved,  and  the  re- 
mainder, having  been  carefully  evaporated  to  two  fluidounces,  is  to 
be  mixed  with  the  reserved  portion,  and  filtered  through  paper  if 
necessary. 

Syllabus  op  Officinal  Fluid  Extracts. 

l8T  Qboup. — Concentrated  tinctores  with  diluted  alcohol. 


Ofllcinsl  name. 

Dose. 

Medical  propertiec. 

Eatraot.  oimifugsB  fluid. 
**      TaleriansB   •* 
«•      TeratriTiridis  fluid. 
**      lupulina 
*'      oabebsB 
•<      meierei 
"      aabina 

n\^ZT  to  zx 
v\xxx 
n\,v  tox 
n\,v  tox 

n\^  ij  to  \j  and  for  cerate 
External  use  in  cerate 

Tonic  nervous  sedatiye. 
Tonic  antispasmodic. 
Arterial  sedatiye. 
Antaphrodisiao. 
Diuretic  and  stimulant. 
Alteratiye. 
Stimulant. 

REMARKS  ON  GROUP  FIRST. 

The  several  articles  here  grouped  are  directed  to  be  exhausted 
with  stronger  alcohol  (.817  sp.  gr.),  their  peculiar  composition  be- 
ing such  that  a  menstruum  oi  this  strength  most  completely  re- 
moves the  active  principles,  and  at  the  same  time,  the  excess  of 
menstruum  is  most  easily  removed  without  recourse  to  undue 
elevation  of  temperature;  it  will  be  noticed,  that  the  present  offi- 
cinal directions  authorize  only  twenty-four  fluidounces  of  percolate 
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to  be  obtained,  and  the  first  fourteen  to  be  kept  as  a  reserve,  and 
not  exposed  to  either  heat  or  atmospheric  influence,  while  the  re- 
maing  ten  fluidounces  are  to  be  carefully  evaporated  to  two  fluid- 
ounces,  which  when  added  to  the  reserved  tincture  yield  the  required 
quantity. 

EXTRACTA  PlUIDA. 
2d  Group. — CoDoentrated  tinctures  with  alcohol. 


Officinal  name. 


Extract,  bachu  flaidum 

•<      serpen tarisd  fluidam 

**      singiberis  ** 

**      erigirontis  canadensis  fluidam 

**      gelsemii  fluidutn 


DoHes  for 

adults. 

T»\,xx 

T»\^  V  to  X 

TT\^  T  to  XX 

ntv  to  X 

TT^  ij  to  V 

Medical  properti 


Diuretic  and  stimalaot. 

Tonic,  stimulant. 

Aromatic,  stimulant,  and  oanviBatiye. 

Antihemorrhagio,  tonic,  and  astiiog. 

Arterial  sedatiye. 


REMARKS  ON  GROUP  SECOND. 

These  extracts  are  directed  to  be  made  with  alcohol  ^.835  sp.  gr.) 
and  are  to  be  made  in  accordance  with  the  general  directions  al- 
ready given,  there  being  no  exceptions  in  this  class ;  the  volatile 
oil  and  resin  contained  in  each  drug  being  readily  removed  by  the 
menstruum  directed.  When  prescribed  in  mixtures  their  resinous 
character  must  be  remembered,  and  some  vehicle  selected,  which  will 
prevent  the  deposition  of  resin  and  separation  of  the  volatile  oil 

EXTRACTA  PlUIDA,  U.  S. 
8d  Group. — Concentrated  tinctures  with  gljcerin  and  diluted  alcohol. 


Officinal  name. 


Extract.  belladonnsB  radio,  fluidum 


n 
•  I 
«( 
<t 

41 
l( 
44 
(i 
44 
<< 
44 
44 
4( 
44 
44 

•  4 
44 
44 
(4 
44 
«4 
14 
<4 
t4 

•  I 
II 
II 

•  • 


conii  fructus 
byoscjami 
digitalis 
colchici  md. 
«*        semi, 
cinch  on  8B 
cornus  florides 
gentiansB 
chimaphilsB 
uva  ursi 
pareirsB  brava 
geranii 
krameriss 
rubi 
ergotoe 
gossypii 
dulcamarsB 
6tillingi» 
matico 

gljcjrrhizsQ  rad. 
senegsB 
taraxaci 
sarsaparilles 

•«  comp. 

oolambss 
hydrastU 
rhei 
icillss 


44 

(4 

«4 

(4 

4< 

t( 

4. 

44 

44 

44 

44 

44 

44 

44 

<( 

44 

(4 

4* 

44 

44 

44 

44 

4« 

<4 

« 

4< 

(4 

<4 


nVJ  toij  (1— 2min.) 
TT\,  ij  to  iT 

n\,  T  to  XY 

n\,j  toij 
v\  ij  to  vj 
11^  ii  to  vj 

Tl\,  X  to  XXX 

nv  X  to  XX 

TT\^  X  to  XXX 

n\^  X  to  XX 
n\,  XX  to  Ix 
n\^  X  to  XX 

T1\,  X  to  XX 
TT\^  V  to  XX 
Tl\,  V  to  X 
T1\,  XX  to  XXX 

HI,  X  to  XX 
f ^  to  fjij 
n\,  XXX  to  fgj 
n\,  XX  to  XXX 
f^j  to  fjss 
n\,  X  to  XX 
f3J  to  fSij 
fgss  to  15'^ 
f^ss  to  tgi 
Igss  to  fgj 
v\  nj  to  ▼ 
111  X  to  XX 
n\,  Y  to  XX 


Medical  properties. 


Narcotic. 

**      alterative. 

*<      laxative. 
Diuretic,  arterial,  sedative. 
Sedative  and  cathartic. 

44  44  44 

Tonic  and  antiperiodio. 

(4 


(4 
44 
44 
<4 


astringent,  diuretic, 
diuretic 


44 
44 


Astringent. 


44 


44 


Parturient  and  emmenagogue. 

44  44  44 

Feeblj  narcot.  and  diaphoretic 

Alterative. 

Stimulantf  aromatic. 

Demulcent. 

Expectorant  and  emetic. 

Diuretic,  tonic,  and  aperient 

Alterative. 
«« 

Tonio. 
«« 

Cathartio  and  astringent. 
Emetic,  expect ,  and  diuretic. 
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REMARKS  ON  GROUP  THIRD. 

This  is  by  far  the  largest  class  of  fluid  extracts ;  from  bein^  second 
in  number  in  the  last  edition  of  this  work,  and  regarded  in  the 
light  of  concentrated  syrups,  it  has,  by  the  introduction  of  glycerin, 
been  changed  to  glycerinated  tinctures,  and  rendered  in  many  in- 
stances much  more  desirable,  both  in  a  pharmaceutic  and  thera- 
peutic point  of  view.  The  strength  of  cinchona  extract,  it  will  be 
observed,  has  now  been  made  troyounce  to  fluidounce.  The  propor- 
tion of  glycerin  to  the  pint  is  four  fluidounces,  excepting  in  the  case 
of  the  SIX  last  named  on  the  list,  in  two  of  which,  sarsaparilla  and 
sarsaparilla  compound,  half  a  pint  is  contained,  in  the  other  four 
but  two  fluidounces  being  directed.  The  general  alcoholic  strength 
is  the  same,  except  in  a  few  instances,  which  will  be  noticed  in  the 
working  formulas  appended. 

EXTRACTA  TlUIDA,  U.  S. 
UnelassifietKl.     Principally  gljoerinated  tinctures. 


Officinal  name. 


Extract,  ipecncnnnbie  fluidnm 
**      pruiii  virginiann  '* 
•*      aennte  •• 

**       Bpig«»li8B  *• 

et  aennn  " 


<« 


»( 


Dose. 


n\,  ij  to  XX 
ft^ss  to  f3j 

f|88  to  gj 

Zlj   to  388 

r  3g  to  1588 


Medical  properties. 


Emetic,  expectorant. 
Tonic,  sedatiTC)  expectorant. 
Cathartic. 
Anthelmintic. 

and  porgatiTe. 


«( 


REMARKS  UPON  THE  UNCLASSIFED  FLUID  EXTRACTS. 

These  vary  in  the  quantities  of  glycerin  directed,and  the  strengths 
of  the  alcohol  employed.  Thus,  in  the  formulas  for  fluid  extracts  of 
ipecacuanha,  pruuus  virginianus,  and  spigelia,  each  has  half  a  pint 
of  elycerin,  and  ipecacuanha  and  prunus  each  requires  stronger 
alconol,  while  extracts  of  senna  and  spigelia  require  alcohol  .83o. 

The  extract  of  ipecacuanha  made  by  this  process  has  been  found 
objectionably  thick,  and  for  this  reason  much  objected  to,  while 
fluid  extract  of  rhubarb  is  improved  when  compared  with  the  semi- 
fluid extract  of  older  editions  of  the  Pharmacopoeia. 

Working  Formulas  for  Officinal  Fluid  Extracts. 

(Alphabetically  arranged.) 

JSxtractum  Belladonna  Radicis  Fluidum.    Fluid  Extract  of  Bella- 
donna Boot. 

Take  of  Belladonna  root,  in  moderately  fine  powder,  Bixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 

and  one  fluidounce  of  water,  and,  having  moistened  the  belladonna 

root  with  four  fluidounces  of  the  mixture,  proceed  according  to  the 

general  formula  given  in  a  former  part  of  this  chapter.  "Finish 
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the  percolation  with  diluted  alcohol,  and,  having  reserved  fourteen 
fluidounces,  add  one  fluidounce  of  glycerin  to  the  remainder  of 
the  percolate  before  evaporation. 

Eztrdcium  Buchu  Fluidum^  U.  S.  P. 

Take  of  Buchu,  in  moderately  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  buchu  with  six  fluidounces  of  alcohol,  and  ppocee<l 
according  to  the  general  formula  given  for  fluid  extracts  iu  a  former 
part  of  this  chapter. 

JExiractum  Calumb<E  Fluidum^  U.  S.  P. 

• 

Take  of  Columbo,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  fgij. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  fourteen  fluidounces  of  alcohol  with  the  glycerin,  and,  having 
moistened  the  powder  with  four  fluidounces  of  the  mixture,  proceed 
according  to  the  general  formula  for  fluid  extracts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  part  of  water. 

Eztractum  Chimapkilce  Fluidurn yJJ.  S.  P. 

Take  of  Pipsissewa,  in  moderately  fine  ppwder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and 
five  of  water,  and,  having  moistened  the  pipsissewa  with  half  a 
pint  of  the  mixture,  proceed  according  to  the  general  formula  for 
fluid  extracts.  Finish  the  percolation  with  dUuted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Cimidfugce  Fltddum^TJ.  S.  P. 

Take  of  Cimicifuga,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  cimicifuga  with  four  fluidounces  of  the  stronger 
alcohol,  and  proceed  according  to  the  general  formula  for  fluid 
extracts. 

Eztractum  Cinchonce  Fluidum^  U.  S.  P. 

Take  of  Yellow  cinchona,  in  very  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
.    Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  cinchona  with 
five  fluidounces  of  the  mixture,  proceed  according  to  the  general 
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formula  for  fluid  extracts.  Continue  the  percolation  with  diluted 
alcohol,  until  two  pints  of  percolate  have  been  obtained,  and  having 
reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin  to  the 
remainder  of  the  percolate  before  evaporation. 

JEztractum  Cclchici  Radicis  Fluidum^  TJ.  S.  P. 

Take  of  Colchicum  root,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  colchicum 
root  with  five  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and  having  reserved  fourteen  fluidounces,  add 
one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Cclchici  Seminis  Fluidum^  U.  S.  P. 

Take  of  Colchicum  seed,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  colchicum 
seed  with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and  having  reserved  fourteen  fluidounces,  add 
one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Conii  Fructils  Fluidum,    {Fluid  Extract  of  Conium  Seed.) 

U.  S.  P. 

Take  of  Conium  seed,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Muriatic  acid,  one  hundred  and  eighty  grains. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  conium  seed  with 
four 'fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  the  muriatic 
acid  and  one  fluidounce  of  glycerin  to  the  remainder  of  the  percolate 
before  evaporation. 

Extractum  Comus  Floridce  Fluidum^  XJ.  S.  P. 

Take  of  Dogwood,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 
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Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  dogwood  with  five 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  CubebcB  Fluidum^  U.  S.  P. 

Take  of  Cubeb,  in  moderately  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  cubeb  with  six  fluidounces  of  stronger  alcohol,  and 
proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Digitalis  Fluidum^  U.  S.  P. 

Take  of  Digitalis,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and  having  moistened  the  digitalis 
with  half  a  pint  of  the  mixture,  proceea  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluidounce 
of  glycerin  to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Dulcamaras  Fluidum^  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  coarse  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  each  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  gljrcerin,andfive 
fluidounces  of  water,  and,  having  moistened  the  Dittersweet  with 
six  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evi^ 
poration. 

Extractum  Ergotce  Fluidum^  U.  S.  P. 

Take  of  Ergot,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Acetic  acid,  half  a  fluidounce. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  ergot  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  the  acetic  acid  and  one 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 
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Extrachim  Erigerontis  Canadensis  Fluidum^  U.  S.  P. 

Take  of  Canada  erigeron,  in  moderately  coarse  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantit}'. 

Moisten  the  erigeron  with  half  a  pint  of  alcohol,  and  proceed 
according  to  the  general  formula  for  fluid  extracts. 

Eztraxiturri  Gelsemii  Fluidum^  U.  S.  P. 

Take  of  Yellow  jasmine,  in  very  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  yellow  jasmine  with  four  fluidounces  of  alcohol,  and 
proceed  according  to  the  general  formula  for  fluid  extracts. 

Extract  OentiaruB  Fluidum^  XJ.  S.  P. 

Take  of  Gentian,  in  moderately  coarse  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  gentian  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Geranii  Fluidum^  XJ.  S.  P. 

Take  of  Geranium,  in  moderately  fine  jwwder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  geranium  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Glycyrrhizce  Fhddum^  U.  S.  P. 

Take  of  Liquorice  root,  in  fine  i>owder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  liquorice  root  with 
four  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapo- 
ration. 
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Extractum  Gossipii  Hadicis  Fluidum^  XJ.  S.  P. 

Take  of  Cotton  root,  in  very  fine  powder,  Bixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidonnces  of  glycerin,  and 
five  fiuidounces  of  water,  and,  having  moistened  the  cotton  root 
with  four  fiuidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and,  having  reserved  fourteen  fiuidounces,  add  the 
fiuidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Hydrastis  Fluidum^  XJ.  S.  P. 

Take  of  Hydrastis,  in  very  fine  powder,  sixteen  troyounces. 
Glycerin,  two  fiuidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  the  glycerin  with  fourteen  fiuidounces  of  alcohol,  and,  havins: 
moistened  the  hydrastis  with  four  fiuidounces  of  the  mixture,  proceed 
according  to  the  general  formula  for  fiuid  extmcts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  of  water. 

Extractum  Hyoscyami  Fluidum^  TJ.  S.  P. 

Take  of  Hyoscyamus  leaves,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fiuidounces  of  alcohol,  three  fiuidounces  of  glycerin, 
and  one  fiuidounce  of  water,  and,  having  moistened  the  hyoscyamus 
with  half  a  pint  of  the  mixture,  proceed  according  to  the  general 
formula  for  fiuid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fiuidounces,  add  one  fiuid- 
ounce of  glycerin  to  the  remainder  of  the  percolate  before  evapo- 
ration. 

Extractum  Ipecacuanhce  Fluidum^  tJ.  S.  P. 

Take  of  Ipecacuanha,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Stronger  alcohol,  a  pint  and  a  half. 
Water,  twelve  fiuidounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  stronger  alcohol  and  water,  and,  having  moistened  the 
ipecacuanha  witt  six  fiuidounces  of  the  mixture,  pack  it  firmly  in 
a  conical  percolator,  and  pour  upon  it  twelve  fiuidounces  of  the 
mixture.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice  with  a  cork,  and,  having  closely  covered  the  per- 
colator, set  it  aside  for  four  days,  then  remove  the  cork,  and  gradu- 
ally pour  on  the  remainder  of  the  mixture,  and  finally  diluted 
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alcohol,  until  two  pints  of  tincture  have  slowly  passed.  Reserve 
the  first  six  ounces,  and  mix  the  remainder  of  the  tincture  with  the 
fflycerin,  and  evaporate  at  a  temperature  not  exceeding  160^,  till 
it  shall  measure  ten  fluidounces.    Finally  mix  them. 

Exiractum  Kramerice  Fluidum^  tJ.  S.  P. 

# 

Take  of  Bhatany,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  rnatany  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol, 
and,  having  reserved  fourteen  fluidounces,  add  one  fluidounce  of 
glycerin  to  the  remainder  of  the  percolate  before  evaporation. 

Exiractum  LupulincB  Fluidum. 

Take  of  Lupulin,  sixteen  troyounces. 

Stronger  alcoliol,  a  sufficient  quantity. 

Moisten  the  lupulin  with  six  fluidounces  of  stronger  alcohol,  and 
proceed  according  to  the  directions  given  in  the  general  formula 
for  fluid  extracts. 

Exiractum  Maiico  Fluidum^  U.  S.  P. 

Take  of  Matico,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  matico  with 
half  a  pint  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol, 
and,  having  reserved  fourteen  fluidounces,  add  one  fluidounce  to  the 
remainder  of  the  percolate  before  evaporation. 

Exiracium  Mezerei  Fluidum^  U.  S.  P. 

Take  of  Mezereon,  in  moderately  coarse  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  mezereon  with  six  fluidounces  of  stronger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Exiracium  Pareirce  Fluidum^  U.  S.  P. 

Take  of  Pareira  brava,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  pareira  brava  with 
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four  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapora- 
tion. 

Extracium  Pruni  Virginiance  Fluidum^  tJ.  S.  P. 

Take  of  Wild-cherry  bark^  in  fine  powder,  sixteen  trojouncea. 
Glycerin,  four  fluidounces. 
Water,  half  a  pint. 
Stronger  alcohol,  a  sufficient  quantity. 

Mix  the  glycerin  and  water,  and,  having  moistened  the  wild 
cherry  with  half  a  pint  of  the  mixture,  allow  it  to  macerate  in  a 
covered  vessel  for  four  days ;  then  pack  it  in  a  conicalglaas  per- 
colator, and  pour  on  the  remainder  of  the  mixture.  When  this 
has  disappeared  from  the  surface,  gradually  pour  on  stronger  alcohol 
until  twelve  fluidounces  have  been  obtained,  and  set  this  portion 
aside.  Continue  the  percolation  with  stronger  alcohol  until  twenty 
fluidounces  more  have  been  obtained ;  evaporate  to  four  fluidounces 
and  filter  through  paper,  rinsing  the  filter  with  a  small  portion 
of  stronger  alcohol,  so  as  to  preserve  the  measure  of  four  fluidounces. 
Lastly  mix  this  with  the  reserved  portion  and  keep  in  a  well- 
stopped  bottle. 

Extracium  Rhei  Fluidum^  XJ.  S.  P. 

Take  of  Rhubarb,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  two  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  the  glycerin  with  fourteen  fluidounces  of  alcohol,  and,  having 
moistened  the  rhubarb  with  four  fluidounces  of  the  mixture,  pro- 
ceed according  to  the  general  formula  for  fluid  extracts.  Finish 
the  percolation  with  a  mixture  of  two  parts  of  alcohol  and  one  of 
water. 

Extractum  Rvbi  Fluidum^  U.  S.  P. 

Take  of  Blackberry,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  powdered  bark 
with  four  fluidounces  of  the  mixture,  proceed  according  to  the 

f general  formula  for  fluid  extracts.  Finish  the  percolation  with  di- 
nted alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one 
fluidounce  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  SabiruB  Fluidum^  IT.  S.  P. 

-^  vdoderately  fine  powder,  sixteen  troyounces. 
ibdl,  a  soflteient  quantity. 
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Moisten  the  savine  with  half  a  pint  of  stronger  alcohol,  and  pro- 
ceed according  to  the  general  formula  for  fluid  extracts. 

Eztractum  Sarsaparilla  Fluidiim^  U.  S.  P. 

Take  of  Sarsaparilla,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Water, 
Alcohol,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  sarsaparilla  with  four  fluid- 
ounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Continue  the  percolation  with  diluted  alcohol 
until  twenty-six  fluidounces  have  been  obtained.  Reserve  the  first 
ten  fluidounces,  and,  having  added  four  fluidounces  of  glycerin  to 
the  remainder  of  the  percolate,  carefully  evaporate  to  six  fluid- 
ounces,  and  mix  with  the  reserved  portion. 

Eztractum  Sarsaparillce  Fluidum  Compositum^  U.  S.  P. 

Extractom  SarsaparillsB  Fluidum,  Pharm.  1850. 

Take  of  Sarsaparilla,  in  moderately  fine  powder,  sixteen  troyounces. 
Liquorice  root,  in  moderately  fine  powder, 
Sasisafras,  in  moderately  fine  powder,  each,  two  troyounces. 
Mezereon,  in  moderately  fine  powder,  three  hundred  and  sixty 

grains. 
Glycerin,  half  a  pint. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  with  six  fluidounces  of  the 
mixture  the  powders  previously  well  mixed,  proceed  according  to 
the  general  formula  for  fluid  extracts.  Continue  the  percolation 
with  diluted  alcohol  until  two  pints  have  been  obtained.  Reserve 
the  first  twelve  fluidounces,  and,  having  added  four  fluidounces  to 
the  remainder  of  the  percolate,  carefully  evaporate  to  six  fluid- 
ounces  and  mix  with  the  reserved  portion. 

Extractum  Scillce  Fluidxim^  U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  sixteen  troyounces.  • 

Glycerin,  two  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  the  glycerin  with  fourteen  fluidounces  of  alcohol,  and,  having 
moistened  the  squill  with  four  fluidounces  of  the  mixture,  proceed 
according  to  the  general  formula  for  fluid  extracts.  Finish  the 
percolation  with  a  menstruum  consisting  of  two  parts  of  alcohol 
and  one  part  of  water. 

Extractum  Senegce  Fluidum^  U.  S.  P. 

Take  of  Seneka,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 
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Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  seneka  with  four 
fluidounces  of  the  mixture,  proceed  according  to  the  general  formula 
for  fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounce  of  glycerin 
to  the  remainder  of  the  percolate  before  evaporation. 

Extractum  Sennce  Fluidum^  U.  S.  P. 

Take  of  Senna,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  senna  with  half  a  pint  of  the 
mixture,  proceed  according  to  the  general  formula  for  fluid  extracts. 
Continue  the  percolation  with  diluted  alcohol  until  twenty-six 
fluidounces  have  been  obtained.  Reserve  the  first  ten  fluidounces, 
and,  having  added  four  fluidounces  of  glycerin  to  the  remainder  of 
the  percolate,  carefully  evaporate  to  six  fluidounces  and  mix  with 
the  reserved  portion. 

Extractum  Serpentarice  Fluidum^  U.  S.  P. 

Take  of  Serpcntaria,  in  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  serpcntaria  with  four  fluidounces  of  alcohol,  and  pro- 
ceed according  to  the  general  formula  for  fluid  extracts. 

Extractum  Spigelice  Fluidum,  U.  S,  P. 

Take  of  Spigelia,  in  fine  powder,  sixteen  troyounces. 
Glycerin,  half  a  pint. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol  with  four  fluidounces  each  of  glycerin 
and  water,  and,  having  moistened  the  spigelia  with  four  fluidounces 
of  the  mixture,  proceed  according  to  the  general  formula  for  fluid 
extracts.  Continue  the  percolation  with  diluted  alcohol  until 
twenty-six  fluidounces,  have  been  obtained.  Reserve  the  first  ten 
fluidounces  and,  having  added  four  fluidounces  of  glycerin  to  the 
remainder  of  the  percolate,  carefully  evaporate  to  six  fluidounces, 
and  mix  with  the  reserved  portion. 

Extractum  Spigelice  et  Sennce  Fluidum,    {Fluid  Extract  of  Spigdia 

and  Senna.)    tJ.  S.  P. 

Take  of  Fluid  extract  of  spigelia,  ten  fiuidounces. 
Fluid  extract  of  senna,  six  fluidounces. 
Oil  of  anise. 
Oil  of  caraway,  each,  twenty  minims. 

Mix  the  fluid  extracts,  and  dissolve  the  oils  in  the  mixture. 
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Extractum  Stillingice  Flxddum^  U.  S.  P. 

Take  of  Stilling,  in  fine  powder,  sixteen  troyounces. 
Glvcenn,  four  fluidounces. 
Alconol, 
Water,  each,  a  sufficient  quantity. 

Mix  twelve  fluidounces  of  alcohol,  three  fluidounces  of  glycerin, 
and  one  fluidounce  of  water,  and,  having  moistened  the  stillingia 
with  four  fluidounces  of  the  mixture,  proceed  according  to  the 
general  formula  for  fluid  extracts.  Finish  the  percolation  with 
diluted  alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one 
fluidounee  of  glycerin  to  the  remainder  of  the  percolate  before 
evaporation. 

Extractum  Tarazaci  Fluidum^  U.  S.  P. 

Take  of  Dandelion,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fluidounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  dandelion  with 
four  fluidounces  of  the  mixture,  proceed  according  to  the  general 
formula  for  fluid  extracts.  Finish  the  percolation  with  diluted 
alcohol,  and,  having  reserved  fourteen  fluidounces,  add  one  fluid- 
ounce  of  glycerin  to  the  remainder  of  the  percolate  before  evapora- 
tion. 

Extemporaneous  Process  for  the  above.    (TJnoflicinal.) 

Take  of  Extract  of  dandelion Four  troyounces. 

Alcohol One  fiuiaounce. 

Water A  sufficient  quantity. 

Triturate  the  extract  with  the  water  and  the  alcohol,  and  apply 
a  gentle  heat  till  it  is  dissolved,  taking  care  that  the  product  mea- 
sures just  half  a  pint. 

This  process  yields  a  liquid  which  is  substantially  the  same  in 
physical  and  medical  properties  with  the  ofiicinal.  The  usual  dose 
is  a  teaspoonful.* 

Extractum  Uvce  Ursi  Fluidum^  U.  S.  V. 

Take  of  Uva  ursi,  in  moderately  fine  powder,  sixteen  troyounces. 
Glycerin,  four  fiuidounces. 
Alcohol, 
Water,  eacfi,  a  sufficient  quantity. 

Mix  half  a  pint  of  alcohol,  three  fluidounces  of  glycerin,  and  five 
fluidounces  of  water,  and,  having  moistened  the  uva  ursi  with  half 
a  pint  of  the  mixture,  proceed  according  to  the  general  formula  for 
fluid  extracts.  Finish  the  percolation  with  diluted  alcohol,  and, 
having  reserved  fourteen  fluidounces,  add  one  fluidounee  of  glycerin 
to  the  remainder  of  the  percolate  before  evai>oration. 

*  See  Succus.  Taraxaci  Paratus. 
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Extractum  Vcderiance  Fluidum^  U.  S.  P. 

Take  of  Valerian,  in  fine  powder^  sixteen  troyoiinces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  valerian  with  five  fluidounces  of  stronger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Veratri  Viridis  Fluidum^  TJ.  S.  P. 

Take  of  American  hellebore,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol,  a  sufficient  quantity. 

Moisten  the  hellebore  with  five  fluidounces  of  stronger  alcohol, 
and  proceed  according  to  the  general  formula  for  fluid  extracts. 

Extractum  Zinffiberis  Fluidum^  U.  S.  P. 

Take  of  Ginger,  in  fine  powder,  sixteen  troyounces. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  ginger  with  four  fluidounces  of  alcohol,  and  proceed 
according  to  the  general  formula  for  fluid  extracts. 

XJnofficinal  Fluid  Extracts. 

ParrisKs  Compound  Fluid  Extract  of  Buchu. 

Take  of  Buchu,  in  coarse  powder     ....    Twelve  troyounces. 

Alcohol      .         .         Three  pints. 

Water Six  pints,  or  sufficient. 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a 
portion  of  the  alcohol,  and  then  with  the  remainder  mixed  with 
the  water ;  evaporate  the  resulting  liquid  by  a  gentle  heat  to  three 
pints,  and  to  this  add — 

Sugar Two  and  a-half  pounds. 

Continue  the  heat  till  it  is  dissolved,  and,  after  removing  ftom 
the  fire,  add — 

Oil  of  cubebs,* 

Oil  of  juniper,  of  each One  fluidrachm. 

Spirit  of  nitric  ether Twelve  fluidouncea. 

previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  dififers  from  the  ofiScinal 
fluid  extract,  in  containing  sugar  suflicient  to  impart  sweetness  to 
the  taste,  and  the  oils  of  cubebs  and  juniper  and  the  spirit  of  nitric 
ether,  which  are  not  only  useful  as  therapeutic  agents  in  the  ma- 
jority of  cases  in  which  cubebs  would  be  used,  but  act  as  antisep- 
tics, and  would  render  the  preparation  permanent  without  the 
presence  of  alcohol  or  sugar. 

It  has  been  found  useful,  being  well  adapted,  by  its  compoeition, 
to  chronic  maladies  of  the  urino-genital  organs,  appearing  to  act 
topically  in  its  passage  through  them.  The  dose  is  a  fluidrachm 
three  or  four  times  daily. 

*  OleoreRin  of  cubebs  is  much  more  efficient,  and  would  much  improve  the  reitiedy 
if  substituted  for  it. 


f. 
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Fluid  JEJxtract  of  Hydrangea.    (Dr.  S.  W.  Butler.) 

Take  of  Boot  of  hydrangea  arborescens   .    .    Sixteen  troyounces. 

Water Six  pints,  or  sufficient. 

Boil  the  root  in  successive  portions  of  water,  mix  them,  and 
evaporate  to  half  a  pint ;  mix  this  with — 

Honey Two  pints. 

Evaporate  to  two  pints.  In  the  summer  season  push  the  evapo- 
ration somewhat  farther,  and  add  brandy,  half  a  pint. 

The  dose  is  a  teaspoonful  twice  or  three  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  prac- 
titioners, to  numerous  patients  (in  irritable  conditions  of  the  ure- 
thra) with  satisfactory  results ;  its  value  as  a  remedy  in  gravel  and 
stone  is  well  established. 

The  plant  is  abundant  in  many  localities  ;  I  have  gathered  it  on 
the  west  banks  of  the  Schuylkill,  six  to  eight  miles  above  Phila- 
delphia. 

Fluid  Extract  of  Rhubarb  and  Senna.    (Prof.  Procter.) 

Take  of  Senna,  in  coarse  powder      ....  Twelve  troy  ounces. 

Rhubarb     do.        do Four  troyounces. 

Bicarbonate  of  potassium     ....  Half  a  troyounce. 

Sugar Eight  troyounces. 

Tincture  of  ginger A  fluidounce* 

Oil  of  cloves Eight  minims. 

'*    aniseed Sixteen  minims. 

Water  and  alcohol,  of  each  ....  A  sufficient  quantity. 

Mix  the  senna  and  rhubarb  by  grinding  them  together,  pour 
upon  them  two  pints  of  diluted  alcohol,  macerate  twenty-four 
hours,  and  introduce  the  mixture  into  a  percolator,  furnished  below 
with  a  stopcock  or  cork,  to  regulate  the  flow.  A  mixture  of  one 
part  of  alcohol  and  three  of  water  should  now  be  poured  on  above, 
so  as  to  keep  up  a  constant,  but  slow  displacement  of  the  absorbed 
menstruum,  until  one  gallon  of  tincture  has  passed.  Evaporate 
this  in  a  water-bath  to  eleven  fluidounces ;  dissolve  in  it  the  sugar 
and  bicarbonate  of  potassium,  and  after  straining,  add  the  tincture 
of  ginger,  holding  the  oils  in  solution,  and  mix ;  when  done,  the 
whole  should  measure  a  pint.  The  object  in  adding  the  alkaline 
carbonate  in  this  fluid  extract  is  to  prevent  the  griping  which  is 
apt  to  result  from  the  use  of  the  senna.  The  aromatics  contribute 
to  the  same  end.    Dose,  f3j  to  f^ss. 

Extractum  Jalapce  Fluidum.    (Prof.  Procter.) 

Take  of  Jalap  of  good  quality Sixteen  troyounces. 

Sugar Eight  troyounces. 

Carbonate  of  potassium Half  a  troyounce. 

Alcohol, 

Water,  of  each A  sufficient  quantity. 

Reduce  the  jalap  to  coarse  powder,  pour  on  it  one  pint  of  a  mix- 
ture of  two  parts  alcohol  and  one  water,  and  allow  it  to  stand 
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twenty-four  hours.  Then  introduce  it  into  a  f»ercolator,  and  pour 
ordinary  diluted  alcohol  slowly  on  until  half  a  gallon  of  liquid  lias 
passed.  Evaporate  this  in  a  water-bath,  or  still,  till  reduced  to 
one-half,  then  add  the  sugar  and  carbonate  of  potassium,  and  evupo- 
rate  till  reduced  to  twelve  fluidounces.  Put  the  liquid  thus  ob- 
tained, while  yet  warm,  in  a  pint  bottle,  and  add  four  fluidouDces 
of  alcohol,  and  mix  by  agitation. 

The  alkali  forms  a  resinous  soap  with  the  jalap  resin,  greatly 
increasing  its  solubility  in  water,  and  at  the  same  time  renders  the 
preparation  less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resi- 
nous matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the 
jalap.  The  dose  will  vary  from  fifteen  minims  to  a  fluidrachm,  ac- 
cording to  the  effect  desired.  By  means  of  this  preparation,  the 
physician  may  prescribe  jalap  in  mixtures  with  great  facility,  and 
avoid  the  large  proportion  of  alcohol  unavoidable  when  he  resorts 
to  the  officinal  tincture.  ' 

Succus  Taraxaci  Paratus.     {Preserved  Taraxacum  Juice.)    (Pro£ 

rrocter.) 

Take  of  Fresh  dandelion  root    .     .     .     Twenty  pounds  (avoirdupois). 
Alcohol  (.835^) Four  pints. 

Slice  the  roots  transversely  in  short  sections,  and,  by  means  of  a 
mill  or  mortar  and  pestle,  reduce  them  to  a  pulpy  mass ;  then  add 
the  alcohol,  and  mix  them  thoroughly.  The  mixture,  thus  far  pre- 
pared at  the  season  when  the  root  is  proper  for  collection,  may  be 
set  aside  in  suitable  vessels  (stoneware  iars  are  appropriate),  and 
extracted  as  the  preparation  is  needed  through  the  other  seasons. 
After  having  stood  a  week,  or  until  a  convenient  time,  the  pulpy 
mass  is  subjected  to  powerful  pressure,  until  as  much  as  possible  of 
the  fluid  is  removed.  This  is  then  filtered  and  bottled  for  use.  It 
is  necessary  that  sufficient  time  should  elapse  after  the  pulp  is  set 
aside  for  the  alcohol  to  penetrate  the  fibrous  particles  and  com- 
mingle with  the  natural  juices,  as  well  as  for  the  woodj'  structure 
of  the  root  to  lose  its  elasticity,  that  it  may  yield  the  juice  more 
completely  on  pressure.  When  the  pulp  has  stood  six  months  in 
this,  it  yields  the  juice  with  great  readiness,  and  is  possessed  of  the 
sensible  properties  of  the  dandelion  in  a  marked  degree.  When 
twenty  pounds  (avoirdupois)  of  the  root  are  thus  treated  after 
standing  several  months,  the  practical  result  is  about  six  pints 
of  fluid  with  an  onlinary  screw  press.  This  yield  will  vary  in 
amount  with  the  condition  of  the  root  when  collected,  and  the 
length  of  time  it  is  exposed  afterwards,  as  well  as  the  power  of  the 
press  used.  Should  the  alcohol  in  this  preparation  be  contraindi- 
oated,  it  might  be  partially  removed  by  exposure  in  a  water-bath 
until  the  juice  is  reauced  to  five-sixths  of  its  bulk;  then  for  every 
pint  of  the  residue,  eight  officinal  ounces  of  sugar  may  be  dissolved 
m  it 


FLUID    EXTRACT    OF    WILD    CHERRY    BARK.  687 

Fluid  Extract  of  Galls. 

Take  of  Grails,  in  coarse  iwwder 3viij. 

Alcohol Sufficient. 

Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This  preparation  is  used  by  dentists  in  Philadelphia  as  a  powerful 
astringent  application. 

Fluid  Extract  of  Lobelia.    (Prof.  Procter.) 

Take  of  Lobelia  (the  plant),  finely  bruised     .    .     .  Eight  troyounccs. 

Acetic  acid One  fiuidounce. 

Diluted  alcohol Three  pints. 

Alcohol Six  fluidounccs. 

Macerate  the  lobelia  in  a  pint  and  a  half  of  the  diluted  alcohol, 
previously  mixed  with  the  acetic  acid,  for  twenty-four  hours ;  in- 
troduce tlie  mixture  into  an  earthen  displacer  ;  pour  on  slowly  the 
remainder  of  the  diluted  alcohol,  and  afterwards  water,  until  three 

Sints  of  tincture  are  obtained ;  evaporate  this  in  a  water-bath  to  ten 
uidounces ;  strain ;  add  the  alcohol,  and  when  mixed,  filter  through 
paper.  Each  teaspoonful  of  this  preparation  is  equal  to  half  a  fluid- 
ounce  of  the  tincture.  The  dose  would  vary  from  five  drops,  as  a 
narcotic  and  expectorant,  to  twenty  or  thirty  as  an  emetic. 

Ferrated  Fluid  Extract  of  Wild  Cherry  Bark.    (W.  R.  Warner.) 

Take  of  Pruni  Virginianse  contus Jxij. 

Amygdalffi  dulc Sij. 

Ferri  oxyd.  hydrat Jss. 

Sacchari  albi jxij. 

Ferri  citratis 5 j  +  gr.  xcvi. 

Alcoholis, 

Aquffi,  aa q.  s. 

First  exhaust  the  bark  of  its  tonic  principles  with  the  alcoholic 
menstruum,  and  evaporate  the  resulting  alcoholic  tincture  carefully 
to  expel  the  alcohol;  then  mix  the  residue  with  six  ounces  of  water, 
and  add  the  hydrated  sesquioxide  of  iron ;  allow  it  to  macerate  for 
six  hours,  occasionally  agitating,  and  filter  into  a  bottle  containing 
an  emulsion,  composed  of  the  two  ounces  of  sweet  almonds  in  six 
ounces  of  water.  When  the  reaction  has  ceased  between  the 
emulsin  and  the  amygdalin,  again  filter  and  add  the  sugar,  and 
finally  add  576  grains  of  citrate  of  iron,  previously  dissolved  in 
water;  then  dilute  to  make  the  whole  fluid  extract  measure  twenty- 
four  fluidounces. 

In  this  formula  hj'drated  oxide  of  iron  is  directed  to  be  added  to 
the  extract  for  the  purpose  of  removing  the  tannin,  which  would 
blacken  on  the  addition  of  the  iron  salt.  When  eflectual  in  ac- 
complishing the  object,  it  proves  a  useful  modification  of  this 
remedy,  the  astringency  of  which  is  sometimes  an  objection  to  its 
use.  iron  salt  is  often  indicated  when  wild  cherry  would  be 
desirable,  and  the  selection  in  this  formula  would  seem  to  be  a 
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good  one,  though  the  quantity,  three  grains  to  the  ounce,  would 
seem  unnecessarily  large.  The  dose  would  be  a  fluidrachm  three 
times  a  day. 

Fluid  Extract  of  Sanguinaria.    (Samuel  Campbell.) 

Take  of  Sanguinaria  canadensis Eight  troyounces. 

Acetic  acid,  No.  8 Two  troyounces. 

Water Ten  troyounces. 

Sugar Eight  troyounces. 

Diluted  alcohol,  of  each A  sufficient  quantity. 

Reduce  the  root  to  a  coarse  powder,  then  incorporate  it  with  the 
acetic  acid,  previously  mixed  with  the  water.  After  allowing  it  to 
macerate  for  forty-eight  hours,  transfer  to  a  glass  percolator,  and 
exhaust  hy  means  of  diluted  alcohol.  By  means  of  a  water-bath 
evaporate  the  tincture  to  twelve  fluidounces,  then  add  the  sugar, 
and,  when  dissolved,  strain. 

The  preparation  is  of  a  deep  red  color,  with  an  intensely  acrid 
taste.     Each  fluidrachm  represents  thirty  grains  of  the  root. 

Extractum  Anthemidis  Fluidum.    (Prof.  Procter.) 

Take  of  Chamomile  flowers Eight  troyounces. 

Sugar Eight  troyounces. 

Alcohol, 

Diluted  alcohol,  of  each A  sufficient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol, 
and  macerate  for  twenty-four  hours,  pack  it  moderately  tight  in  a 
percolator,  and  pour  on  slowly  diluted  alcohol,  until  a  pint  of  liquid 
has  passed ;  then  change  the  recipient,  and  continue  the  process 
until  two  pints  more  of  tincture  are  obtained.  Evaporate  the  first 
tincture  by  a  gentle  heat,  or  spontaneously,  to  six  fluidounces,  and 
the  other  in  a  water-bath  to  four  fluidounces,  mix  the  liquids,  add 
the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  add  alcohol 
until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  one  to  two  teaspoonfuls  as 
an  anti-periodic,  or  half  a  teaspoonful  as  a  tonic;  a  fluidrachm  re- 
presents thirty  grains  of  chamomile  flowers. 

Fluid  Extract  of  SurnluL    {Musk  Root.)    (Prof.  Procter.) 

Take  of  Musk-root Four  troyounces. 

Ether Four  fluidounces. 

Alcohol, 

Water,  each Sufficient 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to 
a  coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol, 
pour  it  on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hours, 
and  introduce  into  a  suitable  pjercolator;  displace  the  absorbed  tinc- 
ture slowly  by  alcohol  until  twelve  fluidounces  are  obtained,  when 
the  process  is  to  be  continued  with  a  mixture  of  equal  parts  of  al- 
cohol and  water,  until  a  pint  has  passed.  Water  is  then  to  be 
poured  on  the  residue  until  a  pint  of  liquid  has  filtered.     The 
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ethereo-alcoholic  tincture  is  suffered  to  evaporate  in  a  warm  place, 
until  reduced  to  two  fluidouuces;  the  hydro-alcoholic  tincture  is 
concentrate  on  a  water-bath  to  the  same  bulk;  and  the  watery  in- 
fusion evaporated  to  one  fluidounce.  The  last  two  liquids  are  now 
to  be  mixed,  three  fluidounces  of  alcohol  added  to  the  lirst  (ethereal) 
liquid,  to  dissolve  the  oleoresin,  and  the  other  mixture  added  gra- 
dually with  agitation,  so  that  the  whole  will  measure  eight  fluid- 
ounces  ;  the  mixture  is  to  be  afterwards  shaken  occasionally  for  24 
hours.  A  portion  of  oleoresin  and  some  gummy  extractive  remain 
undissolved,  and  must  either  be  removed  by  liltration  or  left  as  a 
sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  one-sixth, 
nearly  all  the  oleoresin  separates,  and  hence  the  necessity  of  redis- 
solving  this  by  alcohol  before  adding  the  other  liquids. 

The  dose  of  this  is  fifteen  minims  to  f  3j.  It  has  the  odor  of 
musk  and  the  antispasmodic  effects  of  valerian.  The  root  is  used 
in  Russia  in  delirium  tremens,  and  has  been  somewhat  prescribed 
in  Philadelphia  and  elsewhere  in  a  variety  of  nervous  affections. 

Fluid  Extract  of  LactiLcarium.    (I.  H.  Rowley.) 

Take  of  Lactucarium  (English) Four  troyounces. 

Glycerin Two  fluiaounces. 

Afcohol, 

Water,  each A  sufficient  quantity. 

Macerate  the  lactucarium,  previously  comminuted,  in  a  mixture 
of  fSj  of  glycerin,  f 3iiiss  of  alcohol,  f  Siiiss  of  water,  for  four  days, 
then  put  into  a  percolator,  and  pour  on  diluted  alcohol  until  six 
fluidounces  have  passed,  set  this  aside,  and  continue  the  percola- 
tion until  nine  fluidounces  more  of  percolate  have  been  obtained, 
to  this  add  the  remaining  fluidounce  of  glycerin,  and  evaporate 
gently  to  f  .Iss,  then  add  f  fss  of  alcohol  and  mix  with  the  tincture 
reserved,  allow  it  to  stand  twenty-four  hours,  and  filter. 

Fluid  Extract  of  Scutellaria  Laterifdia. 

Skullcap,  though  not  much  prescribed  by  regular  physicians,  is 
greatly  esteemed  by  the  eclectic  practitioners,  who  employ  it  in 
several  difterent  preparations  in-the  treatment  of  nervous  irritation. 
The  mode  of  preparation  indicated  by  Prof.  Maisch  is  to  exhaust 
sixteen  ounces  of  the  powdered  herb  by  the  use  successively  of  di- 
luted alcohol,  and  a  mixture  of  four  parts  of  water  and  one  of  alco- 
hol, then  to  evaporate  the  mixed  liquids  to  about  a  pint,  add  one 
pound  (oflicinal)  of  sugar,  and  further  evaporate  to  one  pint. 

Fluid  Extract  of  Marrvbium  Vulgare. 

Horehound  ranks  as  a  tonic,  and  is  much  used  in  the  form  of 
svrup,  candy,  and  hot  infusion  as  a  domestic  remedy  for  colds^  inci- 
dent to  our  changeable  climate. 

The  fluid  extract  may  be  made  exactly  as  the  foregoing,  substi- 
tuting horehound  for  the  skullcap. — Proceedings  Am,  Pharm.  Assoc.^ 
1857. 

44 


688  FLUID   KXTBA0T8. 

good  one,  thoagh  the  quantity,  three  grains  to  the  onnoe,  wool 
seem  unnecessarily  large.  Tl>e  dose  would  be  a  flaidrachm  thn 
times  a  day. 

9 

Fluid  Extract  of  Sanguinaria.    (Samuel  GampbelL) 

Take  of  Sanguinaria  canadensis Eight  troyouncsa 

Acetic  acid,  No.  8 Two  troyoonceii 

Water Ten  troyonnoea 

Sugar Eight  troyouncea 

Diluted  alcohol,  of  each A  saflkdent  qnantil^. 

Beduce  the  root  to  a  coarse  powder,  then  incorporate  it  wSii 
acetic  acid,  previously  mixed  with  the  water.  Arter  allowing  it 
macerate  for  forty-eieht  hours,  transfer  to  a  glass  percolator, « 
exhaust  by  means  ot  diluted  alcohol.  By  means  of  a  wata4» 
evaporate  the  tincture  to  twelve  fluidounees,  then  add  the  n§ 
and,  when  dissolved,  strain. 

The  preparation  is  of  a  deep  red  color,  with  an  inten«^  aa 
taste.    Each  fluidrachm  represents  thirty  grains  of  the  root 

JSztractum  Anthemidis  Fluidum.   (Prof.  Procter.) 

• 

Take  of  Chamomile  flowers Eight  troyooncea 

Sugar Eight  troyooncea 

Alcohol, 

DUuted  alcohol,  of  each A  sufficient  qusntitj. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  akoh 
and  macerate  for  twenty-four  hours,  pack  it  moderately  tight  ii 

Eercolator,  and  pour  on  slowly  diluted  alcohol,  until  a  pint  <?liqt 
as  passed ;  then  change  the  recipient,  and  continue  the  proe 
until  two  pints  more  of  tincture  are  obtained.  Evaporate  the  fi 
tincture  by  a  gentle  heat,  or  spontaneously,  to  six  fluidouDceB,a 
the  other  in  a  water-bath  to  four  fluidounces,  mix  the  liquids,! 
the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  addalool 
until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  one  to  two  teaspoonfuls 
an  anti-periodic,  or  half  a  teaspoonful  as  a  tonic ;  a  fluidrachm  i 
presents  thirty  grains  of  chamomile  flowers. 

Fluid  Extract  of  Sumbul.    {Musk  Boot.)    (Prof.  Procter.) 

Take  of  Musk-root Four  troyouncea 

Ether Four  fluidounces. 

Alcohol, 

Water,  each Sufficient 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced 
a  coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcoh 
pour  it  on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hojB 
and  introduce  into  a  suitable  percolator;  displace  the  absorbed  tii 
tare  slowly  by  alcohol  until  twelve  fluidounces  are  obtained,  wh 
the  process  is  to  be  continued  with  a  mixture  of  equal  parts  of  i 
cohol  and  water,  until  a  pint  has  passed.  Water  is  then  to 
poured  on  the  residue  until  a  pint  of  liquid  has  filtered.  T 
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lereo-alcoholic  tincture  is  suffered  to  evaporate  in  a  warm  place, 
til  reduced  to  two  fluidouuces;  the  hydro-alcoholic  tincture  is 
icentrated  on  a  water-bath  to  the  same  bulk;  and  the  watery  in- 
iion  evaporated  to  one  fluidounce.  The  last  two  liquids  are  now 
be  mixed,  three  fluidounces  of  alcohol  added  to  the  lirst  (ethereal) 
aid,  to  dissolve  the  oleoresiu,  and  the  other  mixture  added  gra- 
ally  with  agitation,  so  that  the  whole  will  measure  eight  fluid- 
nces ;  the  mixture  is  to  be  afterwards  shaken  occasionally  for  24 
are.  A  portion  of  oleoresin  and  some  ffummy  extractive  remain 
dissolved,  and  must  either  be  removed  by  liltratiou  or  left  as  a 
liment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  one-sixth, 
arly  all  the  oleoresin  separates,  and  hence  the  necessity  of  redis- 
Iving  this  by  alcohol  before  adding  the  other  liquids. 
The  dose  of  this  is  fifteen  minims  to  f  3j.  It  has  the  odor  of 
Bsk  and  the  antispasmodic  effects  of  valerian.  The  root  is  used 
Russia  in  delirium  tremens,  and  has  been  somewhat  prescribed 
Philadelphia  and  elsewhere  in  a  variety  of  nervous  affections. 

Fluid  Extract  of  Lactucariurru    (I.  H.  Rowley.) 

Take  of  Lactucariiim  (English) Four  troyounces. 

Glycerin Two  fluidounces. 

Alcohol, 

Water,  each A  sufficient  quantity. 

Macerate  the  lactucarium,  previously  comminuted,  in  a  mixture 
'fiy  of  glycerin,  fjiiiss  of  alcohol,  fSiiiss  of  water,  for  four  days, 
WQ  put  into  a  percolator,  and  pour  on  diluted  alcohol  until  six 
iidounces  have  passed,  set  this  aside,  and  continue  the  percola- 
Mi  until  nine  fluidounces  more  of  percolate  have  been  obtained, 
^  this  add  the  remaining  fluidounce  of  glycerin,  and  evaporate 
mtly  to  f  .^88,  then  add  f  iss  of  alcohol  and  mix  with  the  tincture 
Mved,  allow  it  to  stand  twenty -four  hours,  and  filter. 

Fluid  Extract  of  Scutellaria  Laterifdia. 

Skullcap,  though  not  much  prescribed  by  regular  physicians,  is 
Watly  esteemed  by  the  eclectic  practitioners,  who  employ  it  in 
^▼^rai  different  preparations  in-the  treatment  of  nervous  irritation. 
"he  mode  of  preparation  indicated  by  Prof.  Maisch  is  to  exhaust 
xteen  ounces  of  the  powdered  herb  by  the  use  successively  of  di- 
eted alcohol,  and  a  mixture  of  four  parts  of  water  and  one  of  alco- 
)1,  then  to  evaporate  the  mixed  liquids  to  about  a  pint,  add  one 
Mind  (officinal)  of  sugar,  and  further  evaporate  to  one  pint. 

Fluid  Extract  of  Marrubium  Vulgare. 

Horehound  ranks  as  a  tonic,  and  is  much  used  in  the  form  of 
rapi,  candy,  and  hot  infusion  as  a  domestic  remedy  for  colds^  inci- 
nt  to  our  changeable  climate. 

Hie  fluid  extract  may  be  made  exactly  as  the  foregoing,  substi- 
ting  horehound  for  the  skullcap. — Proceedings  Am.  Pharm.  Assoc.^ 
ST. 
44 
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Oleoresin^,  U.  S.  p. 

The  Oleoresins. 

The  officinal  preparations  of  tliis  class  were,  in  the  JPfiarmaco- 
pceia  of  1850,  denominated  fluid  extracts,  and  classified  under  that 
head ;  they  have  been,  in  the  more  recent  revision,  made  a  separate 
class,  and  are  shown  in  the  following  syllabus: — 

Officinal  Oleoresins. 


Officinal  name. 


Oleoresina  capsici 
cubebfB 
fiUoiB 
lupuliniB 
piperis 
slDgiberis 


(( 


ti 


t( 


»t 


it 


Medical  properties,  etc. 


Arterial  Btimulant 
Stimulant,  diuretic 
AntbelmiDtio  * 
Tonic,  narootio,  etc. 
Stimulant 
Stim.,  carminative 


Yield. 


Dote. 


is  per  cent. 
12  to  25  p.  ot 


6  per  cent. 
9  per  cent. 


5  to  80  drope. 

1I\,T  to  XV 

5  to  10  drops. 
1  to  5  drops, 
do. 


REMARKS. 


These  preparations  are  made  by  passing  ether  through  the  pow- 
dered drug  in  a  covered  displacement  apparatus,  recovering  the 
ether  or  allowing  it  to  evaporate  spontaneously.  The  resulting 
liquid  is  of  a  more  or  less  oily  consistence ;  usually  of  a  dark  color 
— brown,  or  with  a  tinge  of  green  (red  in  capsicum) ;  extremely 
pungent,  and  reminding  one  of  the  drug.  It  consist*  of  the  essen- 
tial oil  holding  in  solution  a  portion  of  the  waxy  and  resinoid  prin- 
ciples associated  with  it  in  the  drug.  These  are  apt  to  be  deposited 
in  pirt,  a  circumstance  which  modifies  somewhat  the  properties  of 
difterent  specimens  of  the  same  preparation.  In  the  instance  of 
fluid  extract  of  pepper,  the  piperin  is  directed  to  be  separated,  and 
the  oil  of  black  pepper  of  commerce,  which  is  similar  to  the  fluid 
•extract,  is  a  residuary  product  of  the  manufacture  of  piperi^.  Cu- 
bobs yield  from  12  to  28  per  cent,  of  oleo resin  ;  black  pepper  about 
<)ne-8ixteenth  of  its  weight ;  ginger  from  6  to  9  per  cent. 

Owing  to  the  solubility  of  fixed  oils  and  fatty  matters  in  ether, 
ithese,  it  present  in  the  drug,  are  extracted,  and  are  associated  with 
the  oleoresinous'  preparation  left  after  the  evaporation.  In  the  oleo- 
vesins  of  cardamom  and  ergot  the  fixed  oils  are  conspicuous  though 
inert  ingredients ;  from  cai^icum  the  fatty  matter  is  obtained  in  a 
fic^Iid  form,  and  is  readily  separated. 

The  vses  of  the  oleoresins  are  limited  to  those  preparations  in 
which  they  can  be  suspended  by  viscid  ingredients,  or  embodied  in 
{lalls^  lozenges,  or  for  external  use  added  to  liniments  or  ointments. 

Fig.  288  .exhibits  a  section  of  an  arrangement  by  which  the  oleo- 
resins, and  other  preparations  requiring  the  use  of  ether  as  a  men- 
«truum,can  l)0  most  conveniently  prepared.  A  percolator  of  tinned 
<H>pjH*r  IS  surrounded  by  a  jacket  of  the  same  material ;  the  recipient 
k  u  copper  vessel  with  two  necks,  into  one  of  which  the  percolator  is 
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secnred,  and  to  the  other  a  pipe  connecting  Fig.  233. 

with  the  close  head  of  the  percolator,  which 
18  also  jacketed ;  on  the  under  side  of  the 
head  is  a  perforated  plate  of  tinned  copper, 
which  distribates  the  ether  over  the  surface 
of  the  drug  when  it  has  been  volatilized  by 
placing  the  recipient  in  hot  water.  After 
the  exnaustion  of  the  drug,  the  recipient 
is  removed,  the  lower  orifice  of  the  perco- 
lator closed,  and  the  head  well  refrigerated ; 
a  stream  of  hot  water  is  then  passed  into 
the  jacket  around  the  percolator,  by  which 
means  the  contained  ether  may  be  reco- 
vered. 

CHeoresin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  ex- 
ternal remedy;  it  would  seem  too  strong  to  be  taken  internally  with 
any  advantage,  but  may  be  added  to  stimulating  liniments.  Oleo- 
resin  ofcvbd>s  (formerly  fluid  extract  of  cubebs)  is  a  valuable  addi- 
tion to  copaiva  mixtures  for  use  in  the  chronic  stages  of  gonorrhoea; 
it  is  also  adapted  to  the  fabrication  of  lozenees  for  sore  throat, 
coryza,  etc  uleoresin  of  lupulirij  like  the  fluid  extract  and  solid 
extract, is  an  eflicient  though  mild  narcotic;  by  being  suitably  sus- 
pended in  mucilage  it  would  be  capable  of  use  in  mania-a-potu  and 
as  an  antaphrodisiac. 

OUoresin  of  black  pepper  is  used  in  connection  with  sulphate  of 
quinia,  in  pills,  to  the  efficiency  of  which  it  is  said  to  add ;  it 
would  seem  to  be  a  better  adjuvant  to  that  tonic  than  piperin,  pre- 
scribed in  the  old  recipes.  Piperoid  ^oleoresin)  of  ginger  is  of  most 
ofie  in  connection  with  the  fabrication  of  ginger  drops,  of  fused 
candy,  and  lozenges;  it  may  be  added  also  to  mixtures  containing 
viscid  ingredients,  or  to  alcoholic  preparations.  It  is  a  dark  brown, 
transparent,  oily  liquid,  extremely  pungent,  insoluble  in  water,  but 
soluble  in  ether  and  strong  alcohol.  Ginger  is  said  to  contain  about 
IJ  per  cent.  vol.  oil,  and  8j%  per  cent,  soft  resin.  The  proportion 
yielded  by  the  root,  treated  as  above,  varies  with  the  commercial 
variety  of  ginger.  A  commercial  pound  of  African  ginger  yielded, 
by  this  process,  one  and  a  half  ounce,  or  9.8  per  cent.,  while  the 
same  quantity  of  the  Jamaica  variety  yielded  only  one  ounce — 6.2 
per  cent.  That  from  the  African  was  darker  in  color,  thicker,  and 
somewhat  less  pleasant  than  the  other.  One  ounce  of  the  piperoid 
added  to  twenty  pounds  of  melted  sugar,  makes  "  ginger  drop"  of 
about  the  usual  pungency.  Oleoresin  filicis  is  a  new  officinal  m  the 
revision  of  1870,  and  is  much  relied  upon  as  a  remedy  in  taenia,  in 
doses  of  six  to  twenty  minims. 

WoRKiNO  Formulas  for  the  Oleoresins. 

Oleoresina  Capsici,  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator  provided  with  a 
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Stopcock  and  arranged  with  a  cover  and  receptacle  suitable  for 
volatile  liquids,  press  it  firmly,  and  gradually  pour  ether  upon  it 
until  twenty-four  fluidounces  of  filtered  liquid  have  slowly  passed. 
Recover  the  greater  part  of  the  ether  by  distillation  on  a  water- 
bath,  and  expose  the  residue  in  a  capsule  until  the  remaining  ether 
has  evaj)orated.  Lastly,  remove,  bv  straining,  the  fatty  matter 
which  separates  on  standing,  and  keep  the  oleoresin  in  a  well- 
stopped  bottle. 

Oleoresina  Cubebse^  TJ.  S.  P.     {Oleoresin  of  Ciibeb.) 

Take  of  Cubeb,  in  fine  powder,  twelve  trojounces. 
Ether,  a  sufficient  quantity. 

Put  the  cubeb  into  a  cylindrical  percolator,  as  described  in  last 
formula,  press  it  moderately,  and  •gradually  pour  ether  upon  it  until 
twenty-four  fluidounces  of  filtered  liquid  have  slowly  passed.  Re- 
cover the  greater  part  of  the  ether  by  distillation  on  a  water-bath, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  his 
evaporated.     Lastly,  keep  the  oleoresin  in  a  well-stopped  bottle. 

Oleoresina  Filicis^  U.  S.  P.     {Oleoresin  of  Fern,) 

Take  of  Male  fern,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  male  fern  into  a  cylindrical  glass  percolator  provided 
with  a  stopcock  and  arranged  with  covered  receptacle  suitable  for 
volatile  liquids,  press  it  firmly,  and  gradually  pour  ether  upon  it 
until  twenty-four  fluidounces  of  liquid  have  slowly  passed.  Re- 
cover the  greater  part  of  the  ether  by  distillation  on  a  water-bath, 
and  expose  the  residue  in  a  capsule  until  the  remaining  ether  has 
evaporated.     Lastly,  keep  the  oleoresin  in  a  well-stoppea  bottle. 

Oleoresina  Luputince^  IT.  S.  P. 

Take  of  Lupulin,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  lupulin  into  a  narrow  cylindrical  percolator,  as  described 
in  formula  for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually 
pour  ether  upon  it  until  thirty  fluidounces  of  filtered  liquid  have 
slowly  passed.  Recover  the  greater  part  of  the  ether  by  distUla- 
tion  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until  the 
remaining  ether  has  evaporated.  Lastly,  keep  the  oleoresin  in  a 
wide-mouthed  bottle  well  stopped. 

Oleoresince  Piperis^  U.  S.  P.    {Extractum  Piperis  Fluidumj  D".  S.  P. 

•     1850.) 

Take  of  Black  pepper,  in  fine  powder,  twelve  troyounces. 
Ether,  a  sufficient  quantity. 

Put  the  black  pepper  into  a  cylindrical  percolator,  as  described  in 
formula  for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually 
pour  ether  upon  it  until  twenty-four  fluidounces  of  filtered  liquid 
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have  slowly  passed.  Recover  the  greater  part  of  the  ether  by  dis- 
tillation on  a  water-bath,  and  expose  the  residue  in  a  capsule  until 
the  remaining  ether  has  evapiorated,  and  the  deposition  of  piperin 
in  crystals  has  ceased.  Lastly,  separate  the  oleoresin  from  the 
pipenn  by  expression  through  a  muslin  strainer,  and  keep  it  in  a 
well-stopped  bottle. 

Oleoresina  Zingiberis^  U,  S.  P.    {Piperoid  of  Ginger.) 

Take  of  Ginger,  in  fine  powder,  twelve  troyounces. 
Stronger  ether,  twelve  fiuidounces. 
Alcohol,  a  sufficient  quantity. 

Put  the  ginger  into  a  cylindrical  percolator,  press  it  firmly,  and 
pour  upon  it  the  stronger  ether.  When  this  has  been  absorbed  by 
the  powder,  add  alcohol  until  twelve  fluidounces  of  filtered  liquid 
have  passed.  Recover  from  this,  by  distillation  on  a  water-bath, 
nine  fluidounces  of  ether,  and  expose  the  residue  in  a  capsule 
until  the  volatile  part  has  evaporated.  Lastly,  keep  the  oleoresin 
in  a  well-stopped  bottle. 

Unofficinal  Oleoresins. 

Oil  of  Asarum  Canadense. — Canada  snakeroot  or  wild  ginger  is 
prepared  in  the  same  way ;  it  is  used  chiefly  as  a  t)erfume ;  it  is 
also  gratefully  stimulant  in  small  doses,  being  not  unlike  ginger  in 
its  properties. 

Uil  of  cardamom^  prepared  in  the  same  way  with  ether,  is  an 
impure  oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the 
seeds,  and  esteemed  a  powerful  carminative  stimulant ;  it  is  little 
known  to  practitioners. 

Oil  of  parsley  is  a  diuretic  remedy,  sometimes  called  apiol.  It  is 
prepared  by  treating  parsley  seeds  with  strong  alcohol,  and  subse- 
quently with  ether  or  chloroform  ;  these  menstrua  are  then  distilled 
oft',  and  the  oil  may  be  further  purified  if  desired.  It  is  also  pre- 
pared by  the  spontaneous  evaporation  of  an  ethereal  tincture,  as  in 
the  other  cases.  It  is  highly  charged  with  the  odor  of  the  plant,  of 
which  it  is  probably  the  chief  active  constituent.  Dose,  8  or  4 
drop  in  a  day. 

This  remedy  has  been  highly  lauded  as  a  substitute  for  quinia  in 
intermittents.  It  has  been  introduced  in  Philadelphia,  in  capsules, 
sold  as  a  powerful  emmeuagogue,  and  it  is  believed  is  surreptitiously 
used  to  commit  abortion. 

Oil  of  Ergot. — Under  this  name  a  brown  colored,  acrid,  oily  liquid 
is  sold  in  the  shops,  which  is  obtained  by  treating  powdered  ergot 
with  ether,  or  a  mixture  of  ether  and  alcohol,  and  evaporating  off 
the  menstruum.  Its  most  bulky  ingredient  is  the  peculiar  bland 
fixed  oil,  which,  according  to  the  experinjents  of  T.  Roberts  Baker, 
is  nearly  isomeric  with  castor  oil.  My  friend,  Ambrose  Smith,  in- 
forms me  that  he  has  found  oil  of  ergot,  when  made  with  pure 
ether,  to  become  inconveniently  thick — almost  solid ;  which  difli- 
culty  is  obviated  by  adding  a  portion  of  alcohol  to  the  ether  em- 


694  OF    SYBUPS    AND    HONKYS. 

ployed.  Although  the  pure  fixed  oil  is  deetitnte  of  any  of  the 
effects  of  ergot,  tnis  preparation,  owing  to  its  other  ingreaienta,  is 
more  or  less  active.  Its  dose,  in  cases  of  labor,  to  prontiote  uterine 
contractions,  is  from  20  to  50  drops. 

Oil  of  Pumpkin  Seed. — This  oil,  though  not  an  oleoresin,  and 
consequently  not  strictly  classed  here,  has  been  used  with  succeffl 
as  a  remedy  in  taenia.  It  is  conveniently  prepared  by  crushing  the 
seeds  to  a  smooth  pulp,  transferring  to  a  percolator  after  moisten- 
ing with  ether,  and  permitting  the  mass  to  stand  an  hour  in  a 
close  vessel ;  it  should  be  displaced  with  ether,  and  from  the 
liquid  thus  obtained  tlie  ether  should  be  removed  by  evaporation. 
The  dose  is  fSss  repeated  in  two  or  three  hours,  and  followed  by  a 
dose  of  castor  oil.  About  33  per  cent,  of  oil  is  the  yield  by  tois 
process. 


CHAPTER   XII. 

SYRUPS  AND  HONEYS. 

Op  Syrups. 

The  term  Syrup  is  applied  to  any  saturated  or  nearly  saturated 
solution  of  sugar  in  water,  and  there  are  numerous  simple,  medi- 
cated, and  flavored  syrups  used  in  medicine  and  pharmacy,  both 
officinal  and  unofficinal.  The  kind  of  sugar  used  in  the  officinal 
preparations  is  that  named  in  the  list  of  the  Pharmacopoeia  Saccba- 
rum,  and  called  refined  sugar,  loaf  sugar,  or — as  variously  powdered 
— broken  down,  crushed,  or  granulated  suffar.  These,  as  supplied 
by  the  refineries,  consist  of  nearly  chemically  pure  cane  sugar,  and 
require  no  further  preparation  for  pharmaceutical  use.  Sugar  is 
soluble  in  less  than  half  its  weight  of  water ;  to  a  less  extent  in 
alcohol,  and  insoluble  in  ether.  It  crystallizes  from  its  solution 
in  the  form  of  oblique  rhombic  crystals,  containing  water,  called,  as 
found  in  the  shops,  rock  candy.     {See  Part  IV.) 

The  advantages  of  the  use  of  sugar  in  pharmaceutical  prepara- 
tions are,  1st.  Its  agreeable  taste.  2d.  The  viscidity  and  blananess 
of  its  solution.  3d.  Its  conservative  properties,  when  in  sufficient 
proportion.  These  adapt  it  to  numerous  uses  in  pharmacy,  among 
which  the  preparation  of  syrups  is,  perhaps,  the  most  important 
The  number  of  medicated  syrups  in  common  use,  and  the  great 
popularity  of  these  among  physicians  and  the  public,  are  character- 
istics of  French  and  American  pharmacy  as  contradistinguished 
from  that  of  Great  Britain. 

The  proportion  of  sugar  in  syrup  is  a  niatter  of  primary  import- 
ance, as,  owing  to  nitrogenized  principles,  which  are  apt  to  be  acci- 
dentally present,  even  in  simple  syrup,  fermentation  will  be  set  up, 
unless  the  syrup  has  very  nearly  the  full  officinal  proportion. 

Previously  to  the  revision  of  the  U.  S.  Pharmacopoeia  in  1860,  the 
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officinal  directions  ordered  an  excess  of  sugar  in  the  preparation  of 
most  syrups;  to  Dr.  Wilson  H.  Pile  we  owe  the  accurate  estima- 
tion of  the  quantity  required  to  produce  saturation,  and  the  precise 
increase  of  bulk  caused  by  sugar  in  solution.  In  accordance  with 
his  suggestions  and  those  of  Dr.  Squibb,  the  proportion  of  sugar 
has  been  slightly  reduced  in  most  of  the  formulas,  and  tlic  degree 
of  evaporation  regulated  so  that  the  required  proportion  of  result- 
ing syrup  to  the  drug  employed,  shall  be  accurately  maintained. 
By  calculation,  founded  on  its  specific  gravity,  12  troyounces  of 
sugar  -i  5760  grains,  produce  in  solution  8  fluidounces,  but  owing 
to  a  slight  condensation  the  actual  increase,  as  ascertained  by  ex- 
periment, is  7.941  fluidounces;  practically  two-thirds  of  the  weight 
of  sugar  will  equal  its  bulk  in  fluidounces.  In  the  formulas  of  the 
previous  Phannacopceias  30  troyounces  were  prescribed  to  a  pint  of 
water,  to  make  two  pints  of  syrup,  in  the  present  36  troyounces  are 
directed  to  20  fluidounces  to  make  2  pints  and  12  fluidounces  (»  44 
fluidounces),  any  evaporated  water  being  substituted  by  the  addi- 
tion through  the  strainer  of  exactly  sufficient  to  bring  it  up  to  the 
required  measure.  The  specific  gravity  of  officinal  simple  syrup  is 
1.817,  but  the  several  medicated  syrups  vary  from  this,  in  conse- 
quence of  the  presence  of  extractive  and  other  principles. 

The  following  curious  rule  is  given  by  Dr.  U  re  for  ascertaining 
the  quantity  ot  sugar  in  simple  syrup:  "The  decimal  part  of  the 
number  denoting  the  sp.  gr.  of  a  syrup  multiplied  by  26  gives  the 
number  of  pounds  of  sugar  it  contains  per  gallon  very  nearly." 
This  appears  to  refer  to  the  avoirdupois  and  not  the  officinal  weight. 

In  the  absence  of  extraneous  and  particularly  of  nitrogenized 
principles,  a  syrup  will  keep  well  enough  in  cold  weather,  without 
reference  to  its  proportions;  but  in  a  majority  of  instances  of  medi- 
cated syrups,  it  is  absolutely  necessary  to  observe  the  above  well- 
established  proportions,  which  insure  a  nearly  saturated  saccharine 
solution. 

If  impure  or  brown  sugar  is  employed,  it  is  necessarv  to  boil  the 
syrup  until  the  proper  sjMjcific  gravity  is  attained,  skimming  or 
straining  off^  the  scum  which  contains  the  impurities;  but  when  the 
sugar  is  pure,  and  there  are  no  other  vegetable  impurities  to  be 
separated,  a  boiling  temperature  is  unnecessary. 

If  impurities  are  diftused  in  the  liquid,  which  will  not  readily 
rise  as  scum,  it  is  well  to  add,  before  applying  heat,  a  little  white 
of  egg,  previously  beaten  up  with  water,  whicn,  by  its  coagulating 
at  the  boiling  temperature,  forms  a  clot,  inclosing  the  impurities, 
and  facilitating  their  removal;  it  may  also  be  rendered  clear  and 
bright  by  diffusing  filtering  paper  reduced  to  a  pulp  through  the 
syrup,  and  then  separating  by  straining  through  a  woollen  flannel, 
which  will  felt  with  it;  if  the  syrup  is  not  clear  it  should  again  be 
poured  through,  and  it  will  then  become  clear.  A  richer  and  more 
elegant  syrup  is  produced  by  the  use  of  Havana  sugar,  clarified  in 
this  way,  than  from  the  best  refined  sugar,  and  some  of  our  most 
careful  pharmacists  use  this  process  for  their  mineral  water  syrups. 
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on  account  of  its  superior  product,  though  so  much  more  troable- 
Bome. 

In  some  of  the  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  the  medicinal 
ingredient  may  be  coagulated,  and  thus  separated.  This  should  be 
done  before  adding  the  sugar,  and  the  liquid  should  then  be  filtered, 
so  that  a  i)erfect]y  clear  syrup  may  be  obtained  from  the  first 
Syrups  may  be  decolorized  by  filtration  through  animal  charcoal, 
and  to  obtain  perfect  transparency  should  be  strained  slowly,  after 
they  are  partially  cooled,  through  two  or  three  thicknesses  of  flanneL 
In  many  instances,  the  presence  in  the  drug,  or  in  the  menstrnom 
employed,  of  antiseptic  properties,  insures  the  permanence  of  the 
preparation.  Syrup  of  squill  is  an  instance,  in  which,  owing  to  the 
presence  of  the  antiseptic  element,  acetic  acid,  in  the  raenstraum, 
we  are  enabled  to  reduce  the  proportion  of  sugar  somewhat  below 
that  necessary  in  other  instances.  Among  the  articles  added  to 
syrups,  to  prevent  fermentation,  the  following  may  be  mentioned: — 

Essential  oils^  which,  of  course,  greatly  modify  the  taste  and  other 
pro[>ertie8  of  the  prejmration.  Brandy^  which  is  much  used  with 
aromatics;  a  small  proportion  of  pure  alcohol ;  glycerin^  which  does 
not  alter  the  taste  or  other  properties  of  the  preparation.  Sugar  of 
milkj  in  small  proportion.  Sulphite  of  lime^  a  small  proportion  of 
which  will  effectually  prevent  or  arrest  fermentation,  though  it  is 
liable  to  impart  an  odor  unless  afterwards  subjected  to  lieat.  Hoff- 
manrCs  anodyne  is  one  of  the  best  antiseptics,  though  objectionable 
as  imparting  an  ethereal  odor  and  taste;  it  should,  however,  be 
added  in  small  quantity  only;  one  fluidrachm  to  a  pint  has  gene- 
rally answered  the  purpose,  and  in  cases  where  an  acid  is  not  ob- 
jectionable acetic  acid  in  proportion  of  f3j  to  the  pint  is  very 
eflicient. 

It  must  not  be  forgotten,  in  attempting  to  restore  syrups  that 
have  fermented,  by  boiling  them,  that  they  have  lost  sua:ar  in  pro- 
portion to  the  amount  of  acetic  acid  produced,  and  tins  must  be 
restored  when  they  are  heated,  besides  the  addition  of  the  antiseptic. 
Syrups  should  be  kept  in  a  cool,  though  not  in  a  cold,  place;  those 
most  liable  to  ferment,  in  small  and  well-stopped  bottles. 

Syllabus  op  Oppicinal  Syrups. 

IsT  Gboup. — Used  as  excipieots  and  flaTors. 

Officinal  name.  Oonstituents,  eto. 

Syrupus,  Sagnr  Ibiij  (troy)  +  water  f^xx  =  2  pints  and  12  flaidonnoes, 

or  weigh  fifty-fiTe  troyouncea. 

Syr.  aoaci».  Sugar  14  parts  -|-  gam  2  -f-  water  8  fluid  parts. 

**    amygdalsB,  Emulsion  of  sweet  and  bitter  almonds  4~  sugar. 

**    aurantii  cort.,  Sweet  orange-peel  (oil  extracted)  -f-  carb.  magnes  ,  sugar,  aad 

water. 

*•  •*      florum,  Orange-flower  water  +  sugar, 

acidi  citrici,  Acid  3j,  oil  lemon  V\^  ij,  pyrup  Oj 

limonis,  Lemon  juice  and  wuter  equal  parts  -|-  sngnr. 

tolutanus,  Tinct.  -f-  (wrb.  magnes.  -|-  sugar  and  water, 

zingiberis,  PId.  ext.         *'  4~  Bugar  and  water. 

rossB  gallicflB,  Extracted  with  dil.  ale,  astringent. 
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REMARKS. 


Simple  Syrupy  as  made  by  the  officinal  working  formula  appended, 
is  a  viscid  liquid,  constituted  of  about  two-thirds  sugar  and  one- 
third  water,  and  having  a  specific  gravity,  when  boiling  hot,  of 
1.261  (80^  Baum^;  or  when  cold,  1.817  (35^  Baum(j).  (Syrups  pre- 
pared from  the  juices  of  fruits,  or  others  which  contain  much  ex- 
tractive matter,  mark  about  2^  or  8°  higher  on  Baumd's  scale.)  It 
is  of  a  pure  sweet  taste,  without  odor,  when  freshly  prepared.  The 
boiling  point  is  221°  F.  It  is  much  used  as  a  vehicle  and  to 
sweeten  extemporaneous  mixtures,  also  in  the  preparation  of  some 
of  the  medicinal  syrups  (second  group).  In  certain  chemical  solu- 
tions it  is  found  useful  as  preventing  the  oxidation  of  the  metallic 
base  by  excluding  contact  with   atmospheric  oxygen.     In  com- 

Kunding  pills  its  adhesiveness  renders  it  a  useful  excipient,  though 
ts  so  than  honey,  or  molasses,  or  the  next  member  of  the  group. 

Syrup  of  gum  is  a  very  viscid  and  adhesive  fluid,  especially  useful 
in  compounding  prescriptions;  this  syrup  of  the  Pharmacopceia  must 
be  distinguished  from  the  French  Strop de  (romme,  which  is  flavored 
with  orange  flower;  this,  diluted  with  water,  is  a  favorite  demul- 
cent drink.  Our  syrup  is  a  saturated  solution  of  gum  Arabic  and 
sugar,  so  adjusted  as  to  be  permanent ;  it  is  very  viscid,  so  much 
8o  as  to  be  only  fitted  for  suspending  insoluble  substances,  and  for 
combining  unadhesive  materials  in  pill.  The  use  of  well-selected 
gum  Arabic,  in  lumps,  as  directed  in  the  officinal  formula,  insures 
a  clearer  and  more  elegant  syrup  than  can  be  made  from  the  ordi- 
nary powdered  gum. 

Almond  or  orgeat  syrup  is  a  delightful  preparation  for  use  as  a  drink 
with  carbonic-acid  water;  it  is  frequently  modified  by  the  addition 
of  orange-flower  water,  vanilla,  or  other  flavoring  materials,  which, 
however,  seldom  improve  its  delicate  flavor.  Its  process  involves, 
first  the  blanching  of  almonds  by  maceration  in  warm  water,  and 
then  pressing  out  the  kernels  from  the  skins  between  the  fingers, 
or  by  rubbing  them  between  cloths ;  second,  the  beating  of  these 
into  a  paste  with  a  portion  of  sugar ;  third,  the  formation  of  a 
milky  mixture  or  emulsion  by  trituration  with  successive  portions 
of  water;  and  fourth,  the  solution  in  this  of  the  required  quantity 
of  sugar,  which  should  be  done  without  exposure  to  a  high  heat. 

In  syrup  of  orange-peel^  the  fresh  rind  of  the  sweet  or  Havana 
orange  is  preferred  to  the  bitter  orange-peel  prescribed  in  the  vari- 
ous tonic  preparations,  this  syrup  being  used  for  its  flavor  rather 
than  for  any  medicinal  effect.  The  method  adopted  in  the  officinal 
formula  for  the  extraction  of  this  delicate  flavor  of  the  i)eel  is  quite 
original  and  adapted  to  preserve  it  in  f»erfection.  The  formula  for 
orange  syrup,  among  the  mineral  water  syrups,  contains  also  the 
juice  of  the  fruit,  and  it  is  not  so  well  adapted  to  medicinal  prepa- 
mtions. 

Syrup  of  orange-flower  is  necessarily  made  from  the  imported  dis- 
tilled water,  as  the  flowers  are  not  obtainable  in  a  fresh  condition 
except  in  remote  situations  in  our  southern  States.     This  flavor  is 
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increasingly  popular  in  this  country,  and  the  distilled  water  is  so 
decidedly  sedative  in  its  effects  on  the  nervous  system  as  to  con- 
stitute a  valuable  remedy,  either  singly  or  in  appropriate  combina- 
tions. 

Lemon  syrup  and  syrup  of  citric  acid  are  familiar  and  grateful 
refrigerant  drinks,  adapted  to  use  as  adjuvants  in  extemporaneous 
pharmacy.  The  former  has  been  reduced  in  strength  in  the  late 
revision  of  the  Pharmacopceia;  it  was  formerly  made  by  dissolving 
sugar  in  the  pure  lemon  juice;  this  is  now  diluted,  previously, 
with  an  equal  bulk  of  water;  the  syrup  is  thus  more  nearly  like 
syrup  of  citric  acid,  which,  beside  being  so  easily  made  extempora- 
neously, is  a  rather  more  elegant  preparation.  Lemon  syrup 
depenas,  for  quality,  mainly  on  the  freshness  of  the  lemon  juice; 
citric  acid  syrup  on  the  purity  and  freshness  of  oil  of  lemon« 

Ginger  and  Tola  syrups  are  made,  according  to  the  last  edition 
of  the  Pharmacopoeia^  by  the  trituration  of  the  concentrated  tinc- 
ture, in  the  case  of  tolu  and  fluid  extract  of  ginger,  with  carbonate 
of  magnesium  and  a  small  portion  of  sugar,  thus  makine  an  aroma- 
tized water,  which  is  rendered  clear  by  filtration  and  converted 
into  a  syrup  by  the  addition  of  sugar  in  the  usual  way;  this  is 
nearly  the  same  plan  adopted  in  the  preparation  of  syrup  of  orange- 
peel,  and  furnishes  an  unexceptional  aromatized  syrup,  though 
requiring  more  manipulation  and  consuming  more  time  than  the 
process  of  the  Pharmacopoeia  of  1840,  which  directed  the  addition 
of  the  tinctures  to  simple  syrup,  as  prescribed  for  ginger  syrup  under 
the  head  of  mineral  water  syrups.  Syrup  of  tolu  is  a  useful  bal- 
Siimic  exi>ectorant,  but  too  week  to  produce  a  decided  effect,  such 
as  is  obtainable  by  the  tolu  mixtures,  described  among  the  extem- 
poraneous preparations. 

Syrup  of  red  rose  is  a  mild  astringent,  and  may  be  regarded  as  a 
meilicinal  or  a  flavoring  preparation ;  its  color  is  one  of  its  merits 
as  an  adjuvant.  In  its  mode  of  preparation,  it  belongs  to  the  third 
group. 

2d  Gboup. — Prepared  by  adding  simple  symp  to  fluid  extract 


Oflleinal  name. 


8^vr.  ipeoaouanhn 
rhei  (sinap.) 
rubl  (blackberry  root) 


4« 
«• 


Proportions.      Dose. 


m  to  oj     fsj 

fjiss  to  Oj      Izij 
f3iT  to  Oj       f^sa 


Medleal  properties,  ete. 


Expectorant,  most  used  for  ohildrca. 

Laxative 

Astringent. 


«« 


•• 


•• 


REMARKS. 

These  very  familiar  preparations,  by  the  late  revision  of  the  offi- 
cinal formulas,  are  rendered  quite  convenient  in  their  mode  of  pre- 
)H4rution.  This  mode  is  well  adapted  to  a  variety  of  syrups  which 
may  l>e  made  extemporaneously  from  the  corresponding  fluid  ex- 
tmots*  The  "  eclectic  formularies"  direct  various  proportions^ — one 
jmrt  of  fluid  extract  to  3,  4,  7,  8,  and  14  of  simple  syrup. 

Syrup  of  ipecacuanha  is  a  most  useful  expectorant,  and  in  domestic 
iMi40tiiH)  is  perhaps  IUq  most  popular,  in  Philadelphia.     It  is  parti- 
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cularly  adapted  to  the  treatment  of  the  catarrhs  of  children.  The 
dose  may  be  so  regulated  as  to  produce  a  gentle  relaxing,  or,  in  the 
case  of  children,  emetic,  effect,  with  the  advantage  of  causing 
neither  stimulating  nor  depressing  after-effects.  The  strength  of 
this  syrup  is  doubled  in  the  edition  of  1860. 

Simple  syrup  of  rhubarb  is  also  an  excellent  preparation  when 
made  by  the  new  officinal  process ;  it  is  very  extensively  used  as  a 
mild  carthartic  for  children.  It  is  very  different  in  its  properties 
and  mode  of  action  from  the  aromatic  syrup  referred  to  in  the  next 
group;  the  proportion  of  rhubarb  is  larger  than  in  the  former 
editions. 

Syrup  of  Uackberry  root  {syrupus  ruM)  is  another  new  officinal 
(1860),  which  is  designed  to  meet  the  demand  for  an  approved  pre- 
paration of  our  indigenous  blackberry  root.  Most  of  these  as  now 
prepared  by  pharmacists  are  rendered  popular  by  introducing  aro- 
matics,  some  of  which  class,  it  would  seem,  would  have  been  desi- 
rable additions.  The  process  in  the  new  edition  of  the  Pharmaco- 
poeia is  very  simple,  and  consists  in  mixing  the  fluid  extract  with 
simple  syrup. 

8d  Group. — Extracted  by  diluted  alcohol,  which  is  eyaporated. 


OfllelnAl  name. 


S/r.^lactacarii 
«*    senegn 


**  seillsB  oomp. 

••  (Coze*s  hiye  syrup) 

*<  rbei  aromat. 

*■  earsap.  oomp. 


Proportions. 


J  to  Oj 
iT  to  Oj 

8'ka%iT}*^^"JX 
ant.  T.  gr.  j^fjj  / 

rh.  Jiiss  to  Ovij 

sars.  §iv  to  Oj 


I 


Dose. 


f3J 


f; 


;8i 
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Medical  properties. 


Mild  narcotic. 
Acrid,  expectorant. 

r  Expectorant,  emetic. 
\  Arterial  sedatiye. 

Laxative,  carminatiTe. 
Alteratiye,  diaphoretic 


REMARKS  ON  THE  THIRD  GROUP. 

The  simplest  statement  of  this  process  for  making  syrups  is  the 
following:  Of  the  dru^,  properly  powdered,  make  a  tincture  by 
percolation  with  dilutecl  alcohol;  evaporate  this,  in  a  capsule,  to  the 
point  named  in  the  Pharmacopoeia^  thus  getting  rid  of  the  alcohol 
contained  in  it ;  add  sugar,  in  the  proportion  of  two  parts  to  one  of 
the  liquid,  and  dissolve  it  by  the  aid  of  heat. 

Of  this  important  class  each  individual  should  be  carefully  studied 
and  the  worKing  formula  should  be  followed  strictly  in  preparing 
them.  The  importance  of  the  use  of  oflScinal  weights,  or  their 
equivalents  in  the  commercial  weights,  need  hardly  be  insisted 
upon. 

Syrup  of  lactucarium  is  a  new  oflicinal  in  the  Pharmacopoeia  of 
1860;  it  is  much  stronger  thviVi  Aubergier*s  syrnp^wXnoix  has  been 
extensively  prescribed  of  late  years,  and  a  formula  for  which  is 
given  among  the  unofficinal  syrups.  This  new  preparation  is  pre- 
pared by  trituration  and  percolation  with  diluted  alcohol,  the  evapo- 
ration of  this  tincture  and  its  incorporation  with  simple  syrup.  It 
has  a  very  bitter  taste,  is  destitute  of  any  flavoring  ingredient,  and 
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contains  about  four  grains  to  each  fiuidracnm.  A  teaspoonful  con- 
taining from  five  to  six  grains  is  a  medium  dose.  The  Pharmacopctia 
does  not  designate,  in  the  list,  whether  "English"  or  "Gterman" 
lactucarium  shall  be  used;  the  former  is  the  more  active  narcotic 
The  pharmacist  who  has  at  hand  the  fluid  extract  of  "English" 
lactucarium,  described  in  the  chapter  on  fluid  extracts,  may  prepare 
the  oflicinal  syrup  by  adding  one  fluidounce  to  a  pint  of  simple 
8yrup,previou8ly  heated,  and  straining  while  hot. 

Syrup  of  red  rose  is  a  mild  astringent,  and  from  its  rich  color  and 
flavor,  when  prepared  from  the  fresh  and  unfaded  flowers,  is  well 
adapted  to  use  as  an  adjuvant  in  extemporaneous  pharmacy.  The 
process  varies  from  the  foregoing  in  the  use  of  sugar  instead  of 
syrup,  and  the  reservation  of  the  first  portion  of  the  percolate  to  be 
added  at  the  close  of  the  process. 

Syrup  of  seneka  is  prepared  by  the  process  pertaining  to  this 
group;  the  evaporated  tincture  is  to  be  filtered  previously  to  adding 
the  sugar.  We  have  been  accustomed,  perhaps  without  suflicient 
reason,  to  bring  this,  like  the  following,  to  the  boiling  point  before 
filtration,  to  promote  the  precipitation  of  inert  fermentable  matter. 

Cozens  hive  syrup  {syr,  scillce  conip.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  preparation.  As  originally 
prepared,  many  years  ago,  it  contained  honey,  which  being  objected 
to  from  its  alleged  agency  in  promoting  fermentation,  it  was  su- 
perseded, in  the  revision  of  1840,  by  sugar,  the  preparation  being 
removed  from  mellita  to  syrupi.  The  use  of  diluted  alcohol  in- its 
preparation  was  esteemed  a  great  in)provement;  but  it  is  still  aD 
opprobrium  of  our  art  on  account  of  its  liability  to  ferment. 

The  precaution  should  not  be  neglected  in  this  instance,  of  boil- 
ing the  diluted  alcoholic  preparation  during  the  evaporation,  and 
filtering,  before  adding  the  sugar.  A  copious  coagulation  of  the 
vegetable  albumen  takes  place  at  the  boiling  temperature,  the  re- 
moval of  which  on  the  filter  obviates,  to  some  extent,  the  tendency 
to  fermentation  in  the  resulting  syrup.  The  solution  of  the  tartar 
emetic  in  the  syrup  should  be  accomplished,  while  it  is  hot,  by 
trituration  in  a  mortar,  as  prescribed  under  the  head  of  Solution. 

Spiced  syrup  of  rhubarb  is  improved  in  its  method  of  preparation, 
in  the  last  revision  of  the  Pharmacopceiaj  by  omitting  the  evapora- 
tion of  the  percolate  obtained  by  treating  the  rhubarb  and  aroma- 
tics  with  diluted  alcohol;  the  presence  of  the  alcohol  aids  in  the 
therapeutic  effects  in  view.  An  old  recipe  for  this  preparation, 
credited  to  the  late  Dr.  James,  and  preferred  in  practice  by  ray 
father,  the  late  Dr.  Joseph  Parrish,  and  some  contemporaneous 
practitioners,  prescribes  a  considerable  portion  of  French  brandy, 
not  to  be  evaporated,  but  retained  in  the  syrup  when  finished.  To 
meet  this  preference,  the  rhubarb  and  aromatics  may  be  f)ercolated 
with  brandy,  which  may  be  mixed  with  the  proper  proportion  of 
eyrup,  thus  rendering  the  preparation  more  decidedly  stimulating. 

Compound  syrup  oj  sarsaparilla  is  the  only  remaining  member  of 
this  gr(^up;  its  composition  is  similar,  though  not  identical,  with 
the  fluid  extract,  which  contains  mezereon,  a  most  acrid  and  stima- 
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lating  alterative;  the  pyrup  contains,  besides  the  soluble  principles 
of  sarsaparilla,  those  of  guaiacum-wood,  rose,  senna,  and  liquorice 
root,  extracted  by  diluted  alcohol,  evaporated,  and  made  into  a 
flyrup,  as  before  indicated  for  the  sjTups  of  this  group.  For  the 
improvement  of  its  flavor,  and  as  antiseptics,  the  oils  of  anise,  sas- 
safras, and  partridgeberry  are  directed  to  be  added,  and  the  propor- 
.  tion  of  sugar  is  properly  rather  less  than  that  indicated  for  syrups 
generally. 

Therapeutically  considered,  this  is  a  most  important  group  of 
eyrups.  As  expectorants  and  ingredients  of  expectorant  com- 
pounds, compound  syrup  of  squill  and  syrup  of  senega  are  much  pre- 
scribed; the  former  has  for  many  years  been  a  most  common  remedy 
in  croup;  it  is  not,  however,  popular  either  among  physicians  or 

{)harmacists,  the  former  regarding  it  as  therapeutically,  and  the 
alter  as  pharmaceutically,  objectionable.  The  presence  of  the  anti- 
monial  salt,  in  the  proportion  of  a  grain  to  the  ounce,  should  always 
be  remembered ;  it  is  an  arterial  sedative  by  no  means  indicated  in 
manv  cases  to  which  the  other  expectorant  ingredients  would  be 
applicable. 

In  croup,  it  is  customary  to  increase  the  dose  of  hive  syrup  very 
much  above  that  mentioned  in  the  books,  or  to  repeat  it  every  fif- 
teen or  twenty  minutes  till  the  patient  vomits.  The  dose  for  a 
child  one  year  old  may  be  ten  drops,  for  one  of  two  years  fifteen, 
of  three  years  twgnty-five  drops,  and  so  on,  repeated  as  above. 
Syrup  of  seneka  is  the  most  acrid  of  its  class;  its  use  is  indicated 
in  chronic  catarrh  not  accompanied  by  inflammatory  action;  it  is 
seldom  urged  so  as  to  produce  its  emetic  effect,  except  in  combina- 
tion with  other  remedies. 

In  compounding  expectorant  and  sedative  remedies,  syrup  of 
lactucarium  will  be  a  convenient  anodyne,  destitute  of  astringency, 
and  will  probably  be  more  used  in  that  way  than  by  itself. 

Spiced  syrup  of  rhubarb  is,  probably  without  exception,  the  most 
familiar  remedy  for  the  so-called  summer  complaint  of  children,  the 
form  of  diarrhoea,  usually  connected  with  teething,  so  extremely 
prevalent  and  fatal  in  our  large  cities  during  the  intense  heat  of 
summer.  It  has  the  advantage  of  being  a  warming  tonic  or  sto- 
machic, as  well  as  a  very  mild  laxative,  and  is  given  in  doses  from 
a  teaspoonful  for  an  infant  of  a  year  old  to  a  tablespoonful  or  more 
for  olaer  children  and  adults. 

Compound  syrup  of  sarsaparilla  is  manufactured  in  very  large 
quantities  by  pharmacists,  and,  after  many  fluctuations,  has  an 
extended  reputation  amon^  practitioners  of  medicine,  as  well  as 
the  public  at  large.  Its  chief  use  is  in  skin  diseases,  and  in  syphi- 
litic and  scrofulous  cases,  in  which  it  is  used  both  alone  and  com- 
bined with  mercurials,  iodides,  etc. 

The  extensive  ranffe  of  diseases  to  which  sarsaparilla  is  applicable, 
and  the  harmless  character  of  the  remedy,  have  made  it  a  great 
favorite  with  empirics,  so  that  there  are  an  immense  number  of 
quack  medicines  sailing  under  its  name,  and  not  a  few  called  alter- 
atives and  panaceas,  which  contain  it  as  one  of  their  ingredients. 
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So  numerous  and  bo  generally  popular  were  these,  several  years  ago, 
that  the  period  of  their  greatest  popularity,  from  1845  to  1850,  hia 
been  called  among  druggists  the  ^^  sarsaparilla  era."  Many  of  these, 
as  the  notorious  Townseud's,  the  chief  merit  of  which  was  its  great 
dilution  and  the  large  size  of  the  bottles  in  which  it  was  put  np, 
have  gone  into  merited  disuse,  while  a  few  are  yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  bo 
frequently  lend  their  influence  to  the  empiric  by  countenancing, 
and  even  recommending,  these  medicines,  some  of  which  may  no 
doubt  be  found  useful  in  their  hands,  but,  besides  the  disadvantage 
of  our  being  ignorant  of  their  composition,  they  are  generally  in- 
ferior to  the  ofiicinal  and  other  legitimate  preparations,  m  medicinal 
virtues. 

4th  Gboup.— Of  Byrops.    Extracted  and  disaoWed  bj  water. 


OfBeiiial  name. 

Proportions. 

DOM 

Medieal  properti««. 

Syr.  kramerisB 

"    pruni  Virg 
••    ferri  iodid. 

fRt.3TJtoOj  \ 
\  Ext.  3J  to  Oj  / 
giiaa  to  Qj 
gr.  68  to  fjj 

gtTtOXX 

Aatiingent 

Tonio,  nerr.  sedatife. 
*«     alteratiTe. 

REMARKS  ON  THE  FOURTH  GROUP. 

Syrup  ofrhatany  is  made  either  directly  from  the  powdered  root 
by  percolation  with  cold  water,  evaporation,  and  incorporation  with 
sugar,  or  from  the  fluid  extract  by  mixing  twelve  fluidounces  of  it 
with  twenty-four  fluidounces  of  syrup.  This  syrup  leaves  nothing 
to  desire  as  an  elegant  and  efficient  astringent,  and  one  which  18 
prepared  with  great  facility. 

Syrup  of  wild  cherry  is  also  made  by  percolation  with  cold  water; 
the  process  requires  care  to  be  successful  in  extracting  the  whole  of  , 
the  soluble  principles  with  the  small  amount  of  water  allowable; 
evaporation  is  inadmissible  on  account  of  the  great  volatility  of  the 
contained  hydrocyanic  acid.  The  full  production  of  this  from  the 
amygdalin  and  emulsin  contained  in  the  bark  suggests  the  procao- 
tion  of  subjecting  the  powder  to  the  action  of  water  for  twenty- 
four  hours  previous  to  displacement,  as  directed  in  the  Pharma- 
cepacia.  The  infusion  acquires  richness  of  flavor  and  color  by 
standing  until  a  precipitate  begins  to  form  in  it,  before  adding  the 
sugar.  In  this  instance,  less  than  the  full  proportion  of  sugar 
directed  for  syrups,  generally,  is  sufficient  to  preserve  it,  owing  to 
the  antiseptic  properties  of  the  hydrocyanic  acid. 

Syrup  of  wild  cnerry  is  one  of  the  most  popular  and  really  vala- 
able  of  tonic  and  sedative  remedies,  being  much  used  in  pulmonary 
afiections,  connected  with  an  atonic  condition  and  harassing  cough. 

5th  Group.— Sympa  containing  aoetic  acid. 

Synipna  allii.     By  maceration  of  garlic,  Jt},  in  dil.  aoet  acid.  Oj,  sngar  being  after* 

warda  added.     AntiBpasmodic.     Doae,  f3j- 
*<      BcillfB.     Vinegar  of  aqnill  Oj  -f-  sugar  3)ij.    Expectorant.     Dose,  fj;j. 


OFFICINAL    SYRUPS.  708 

Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  ex- 
tremely common  expectorant,  used  both  by  itself  and  in  combination 
with  camphorated  tincture  of  opium,  tincture  of  digitalis,  syrup  of 
ipecacuanha,  and  other  medicines.  The  presence  of  the  acetic 
element  takes  from  this  preparation  the  cloying  character  which 
belongs  to  the  syrups  generally. 

WoRKiNQ  Formulas  for  the  Officinal  Syrups. 

Syrupus.    {Simple  Syrup.)    U.  S.  P. 

Take  of  Sugar,  in  coarse  powder,  thirty-six  troyounces. 
Distilled  water,  a  sufficient  qnantity. 

Dissolve  the  sugar,  with  the  aid  of  heat,  in  twenty  fluidounces 
of  distilled  water,  raise  the  teniiperature  to  the  boiling  point,  and 
strain  the  solution  while  hot.  Then  incorporate  with  the  solution 
a  sufiicient  quantity  of  distilled  water,  added  through  the  strainer, 
to  make  the  syrup  measure  two  pints  and  twelve  fluidounces,  or 
weigh  fifty-five  troyounces.  Syrup,  thus  prepared,  has  the  specific 
gravity  1.817. 

My  judgment  coincides  with  that  of  some  others  in  preferring 
to  make  syrup  with  a  very  slight  excess  of  water,  not  only  on 
account  of  the  convenient  relations  of  the  commercial  weights  to 
the  required  proportion  of  liquid  by  mensure,  but  also  because  it 
is,  on  the  whole,  more  satisfactory.  There  is  always  some  waste 
of  the  fluid  by  evaj)oration  where  heat  is  applied,  and  when  the  full 
oflicinal  proportion  of  sugar  is  used,  a  portion  is  liable  to  crystallize 
out  on  standing,  and  thus  by  abstracting  sugar  weaken  the  re- 
mainder, unless  the  direction  given  in  the  above  formula  for  sup- 
plying the  loss  by  evaporation  is  carefully  and  accurately  complied 
with,  which,  on  the  large  scale  in  which  syrups  are  generally  made, 
is  not  to  be  expected. 

Reduced  to  commercial  or  avoirdupois  weights,  the  right  propor- 
tion to  make  syrup  of  standard  strength  is  a  pound  of  sugar  to 
eight  fluidounces  and  a  fluidrachm  of  water;  the  fluidrachm  is 
obviously  superfluous,  and  hence  is  omitted  in  the  following  formula, 
which  I  have  used  for  many  years  with  satisfaction : — 

Simple  Syrup, 

Take  of  Sugar 2  lbs.  com.        80  lbs.  com. 

Water 1  pint.  5  gallons. 

Dilssolve  the  sugar  in  the  water  without  heating  unnecessarily. 

The  yield  from  the  pint  of  water  will  be  nearly  thirty-five  fluid- 
ounces,  not  a  quart  (thirty-two  fluidounces)  as  formerly  stated  ;  to 
make  a  quart,  fifteen  fluidounces  of  water  and  a  pound  and  fourteen 
ounces  of  sugar  should  bo  used.  The  yield  from  the  larger  quantity 
in  the  formula,  would  bear  the  same  proportion,  being  a  fraction 
over  nine  and  a  half  gallons. 
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Syrupus  Acadce.    {Syrup  of  Gum  Arabic.)    TJ.  S.  P. 

Take  of  Gum  Arabic,  in  pieces,  two  troyounces. 

Sugar,  in  coarse  powder  (15^  oz.  com.),  fourteen  troyounces. 
Water,  eight  tluidounces. 

Dissolve  the  gum  Arabic  in  the  water,  without  heat ;  then  the 
sugar  with  a  gentle  heat,  and  strain. 

Syrupus  Acidi  Citrici,    {Syrup  of  Citric  Acid.)    U.  S.  P. 

Take  of  Citric  acid,  in  fine  pgwder,  one  hundred  and  twenty  grains. 
Oil  of  lemons,  four  minims. 
Syrup,  two  pints. 

Rub  the  citric  acid  and  oil  of  lemon  with  a  fluidounce  of  the 
syrup ;  then  add  the  mixture  to  the  remainder  of  the  syrup,  and 
dissolve  with  a  gentle  heat. 

Syrupus  Allii.     {Syrup  of  Garlic.)    U.  S.  P. 

Take  of  Garlic,  sliced  and  bruised,  six  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  10  oz.  com.),  twenty-four  troyounces. 
Diluted  acetic  acid,  a  pint. 

Macerate  the  garlic  with  ten  fluidounces  of  the  diluted  acetic 
acid,  in  a  glass  vessel,  for  four  days,  and  express  the  liquid.  Then 
mix  the  residue  with  the  remainder  of  the  acid,  and  again  express 
until  sufficient  additional  liquid  has  been  obtained  to  make  the 
whole,  when  filtered,  measure  a  pint.  Lastly,  introduce  the  sugar 
into  a  two-pint  bottle,  pour  upon  it  the  filtered  liquid;  and  agitate 
until  it  is  dissolved. 

Syrupus  Amygdala:.   {Syrup  of  Almxmd.)   TJ.  S.  P. 

Take  of  Sweet  almond,  twelve  troyounces. 
Bitter  almond,  four  troyounces. 

Sugar,  in  coarse  powder  (4  lbs.  15  oz.  com. ),  seyenty-two  troytxiiioes. 
Water,  three  pints. 

Having  blanched*  the  almonds,  rub  them  in  a  mortar  to  a  very 
fine  paste,  adding,  during  the  trituration,  three  fluidouncea  of  the 
water  and  twelve  troyounces  of  the  su^r.  Mix  the  paste  thoroughly 
with  the  remainder  of  the  water,  strain  with  strong  expression,  add 
to  the  strained  liquid  the  remainder  of  the  sugar,  and  dissolve  it 
with  the  aid  of  a  gentle  heat.  Lastly,  strain  the  solution  through 
muslin,  and,  having  allowed  to  cool,  keep  it  in  well-stopped  bottles 
in  a  cool  place. 

Syrupus  Auraniii  Corticis.    {Syrup  of  Orange-Peel.)    TJ.  S.  P. 

Take  of  Sweet  orange-peel,  recently  dried,  and  in  moderately  fine  powder, 
two  troyounces. 

Carbonate  of  magnesium,  half  a  troyounce. 

Sugar,  in  coarse  powder  (1  lb.  14Joz.  com.),  twenty-eight  troy- 
ounces. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


*  Almonds  are  to  be  blaDched  by  poaring  hot  water  over  them  and  permitting  them 
to  remain  till  the  skin  is  soft,  when  a  slight  squeeze  between  the  thnmb  ami  finger 
will  canse  the  almond  to  slip  ont  of  the  skin  ;  no  unnecessary  beat  should  be  med, 
nor  shoald  it  be  oonUnued  \ong<et  Wimi  V%  t«^wxkAl\a  «Af^^ti  the  skin. 
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Moisten  the  orange-peel  with  half  a  fluidounce  of  alcohol,  intro- 
duce it  into  a  conical  percolator,  and  pour  alcohol  upon  it  until  six 
fluidounces  of  tincture  have  passed.  Evaporate  this,  at  a  tempera- 
ture not  exceeding  120°,  to  two  fluidounces,  add  the  carbonate  of 
magnesium  and  a  troyounce  of  the  sugar,  and  rub  them  together, 

Sradually  adding  half  a  pint  of  water  during  the  trituration.  Then 
Iter,  and,  having  added  suflScient  water  to  make  the  liquid  mea- 
sure a  pint,  dissolve  in  it  the  remainder  of  the  sugar  with  the  aid 
of  a  gentle  heat,  and  strain. 

Syrupus  Aurantii  Florum.    {Syrup  of  Orange  Mowers.)    TJ.  S.  P. 

Take  of  Orange-flower  water,  twenty  fluidounces. 

Sugar  (in  coarse  powder),  thirty-six  troyounces. 

Dissolve  the  sugar  in  the  orange-flower  water,  with  the  aid  of  a 
gentle  heat. 

Syrupus  Ferri  lodidij  XJ.  S.  P. 

Take  of  Iodine,  two  troyounces. 

Iron,  in  the  form  of  wire,  and  cut  in  smaU  pieces,  three  hundred 

grains. 
DistiUed  water,  three  fluidounces. 
Syrup,  a  sufficient  quantity. 

Mix  the  iodine,  iron,  and  distilled  water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  reaction  ceases  and  the  solution 
has  a  green  color  and  has  lost  the  smell  of  iodine.  Then,  having 
introduced  the  pint  of  syrup  into  a  graduated  bottle,  heat  it  by 
means  of  a  water-bath  to  212^,  and  through  a  small  funnel  inserted 
in  the  mouth  of  the  bottle,  and  reaching  below  the  surface  of  the 
syrup,  filter  into  it  the  solution  already  prepared.  When  this  has 
passed,  close  the  bottle,  shake  it  thoroughly,  and  when  the  liquid 
has  cooled,  add  suflicient  syrup  to  make  the  whole  measure  twenty 
fluidounces.  Lastly,  again  shake  the  bottle  and  transfer  the  con- 
tents to  two  ounce  vials,  which  must  be  well  stopped. 

Syrupus  Ipecacuanhce.    {Syrup  of  Ipecacuanha.)    TJ.  S.  P. 

Take  of  Fluid  extract  of  ipecacuanha,  two  fluidounces. 
SjTTup,  thirty  fluidounces. 

Mix  them. 

Syrupus  KramericB.    {Syrup  of  lihaiany.)    U.  S.  P. 

Take  of  Bhatany,  in  moderately  fine  powder,  twelve  troyounces. 

Sugar,  m  coarse  powder  (2  lli.  1  oz.  com.),  thirty  troyoimces.  ^ 
Water,  a  sufficient  quantity. 

Mix  the  rhatany  with  half  a  pint  of  water,  and,  having  allowed 
the  mixture  to  stand  for  two  hours,  introduce  it  into  a  glass  perco- 
lator and  gradually  pour  water  upon  it  until  four  pints  of  filtered 
liquid  are  obtained.  Evaporate  this,  by  means  of  a  water-bath,  to 
seventeen  fluidounces,  and  having  added  the  sugar,  dissolve  it  with 
the  aid  of  a  gentle  heat,  and  strain  the  solution  while  hot. 
45 
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This  syrup  may  also  be  prepare4!^^tne  following  maui 

Take  of  Fluid  extract  of  rhatany,,*'frelve  fluidounces. 
Syrup,  twenty-four  fluiaounces. 

Mix  them. 

Syrupus  Lactucarii.    {Syrup  of  LactucariurrL)    TJ.  S.  P. 

Take  of  Lactucarium,  a  troyounce. 
Syrup,  fourteen  fliudounces. 
Diluted  alcohol^  a  sufficient  quantity. 

Rub  the  lactucarium  with  sufficient  diluted  alcohol,  gradually 
added,  to  bring-  it  to  a  syrupy  consistence.  Then  introduce  it  into 
a  conical  percolator,  and,  having  cu^fully  covered  the  sur&oe  with 
a  piece  of  muslin,  gradually  pour  dmted  alcohol  upon  it  until  half 
a  pint  of  tincture  has  passed.  Evaporate  this,  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  160°,  to  two  fluidounces,  mix 
it  with  the  syrup,  previously  heated,  and  strain  while  hot, 

Syrupus  Limonis.    {Syrup  of  Lemon.)    U.  S.  P. 

Take  of  Lemon  juice,  recently  expressed  and  strained,  a  pint. 

Sugar,  in  coarse  powder  (3  lbs.  5  oz.  com.),  forty-eight  troyooncee. 
Water,  a  pint.  «» 

Mix  the  lemon  juice  and  water,  and,  having  added  the  sugar  to 
the  mixture,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  str^ 
the  solution  while  hot. 

Syrupus  Pruni  Virginiance.  {Syrup  of  Wild  Cherry  Bark.)   U.  S.  P. 

Take  of  Wild  cherry  bark,  in  coarse  powder,  five  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  14^  oz.  com.),  twenty-eight  troy- 
ounces. 
Water,  a  sufficient  quantity. 

Moisten  the  bark  thoroughly  with  water,  and  allow  it  to  stand 
for  twenty-four  hours  in  a  close  vessel;  then  pack  it  firmly  in  a 
glass  percolator,  and  gradually  pour  water  upon  it  until  a  pint  of 
filtered  liquid  is  obtained.  To  this,  transferred  to  a  bottle,  add  the 
sugar,  and  agitate  occasionally  until  it  is  dissolved. 

Syi^upus  Bhei.     {Syrup  of  Hhubaro.j    U.  S.  P. 

Take  of  Fluid  extract  of  rhubarb,  three  fluidounces. 
Syrup,  twenty-nine  fiuidounces. 

Mix  them  thoroughly. 

Syrupus  JRhei  Aromaticus.    {Aromatic  Syrup  of  Rhubarb.)    U.  8.  P. 

Take  of  Khubarb,  in  moderately  fine  powder,  two  troyounces  and  a  ha]£ 
Cloves,  in  moderately  fine  powder. 
Cinnamon,  in  fine  powder,  each,  half  a  troyounce. 
Nutmeg,  in  moderately  fine  powder,  one  hundred  and  twenty 

grains. 
Syrup,  six  pints. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  two 
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flaidounces  of  dilated  alcohol,  introduce  it  into  a  conical  percolator, 
and  pour  diluted  alcohol  u^n  it  until  a  pint  of  tincture  has  passed. 
Add  this  to  the  sjrup,  previously  heated,  and  mix  them  thoroughly. 

Syrupus  JRosce  GalliccB.    {Syrup  of  Bed  Rose.)    U.  8.  P. 

Take  of  Red  rose,  in  moderately  fine  powder,  two  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  3^  oz.  com.),  eighteen  troyounces. 

Diluted  alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  rose  with  diluted  alcohol,  pack  it  firmly  in  a  conical 

Slass  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until  a 
nidounce  of  tincture  has  passed.  Set  this  aside,  and  continue  the 
esroolation  until  five  fluidounces  more  of  tincture  are  obtained, 
vaporate  this  with  a  eentle  heat  to  a  fluidounce  and  a  half,  and 
mix  it  with  seven  fluidounces  of  water.  Then,  having  added  the 
sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the  solu- 
tion while  hot.  Lastly,  when  the  solution  is  cold,  add  the  fluid- 
ounce  of  reserved  tincture,  and  mix  them  thoroughly. 

Syrupus  JRubi.    {Syrup  of  Blackberry  Boot)    U.  S.  P. 

Take  of  Fluid  extract  of  blackberry,  half  a  pint. 
Sjrrup,  a  pint  and  a  halfl 

Mix  them. 

Syrupus  Sarsaparilles  Compositus.    {Compound  Syrup  of  Sarsapa- 

rilla.)    U.  S.  P. 

Take  of  Sarsaparilla,  in  moderately  coarse  powder  (1  lb.  10  ozs.  com.), 
twenty-four  troyounces. 
Guaiacum  wood,  in  moderately  coarse  powder,  three  troyounces. 
Pale  rose,  in  moderately  fine  powder 
Senna,  in  moderately  fine  powder. 

Liquorice  root,  in  moderately  fine  powder,  each,  two  troyounces. 
Oil  of  sassafras. 
Oil  of  anise,  each,  five  minims. 
Oil  of  gaultneria,  three  minims. 

Sugar,  m  coarse  powder  (6  lbs.  9  oz.  com.),  ninety-six  troyounces. 
Water,  a  pint. 
Diluted  alcohol,  a  sufficient  quantity. 

Mix  the  solid  ingredients,  except  the  sugar,  with  three  pints  of 
diluted  alcohol,  ana  allow  the  mixture  to  stand  for  four  days ;  then 
transfer  it  to  a  cylindrical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  six  pints  of  tincture  have  passed.  Evaporate 
this,  by  means  of  a  water-bath,  to  three  pints,  add  the  water,  filter, 
and  add  the  sugar,  dissolve  it  with  the  aid  of  heat,  and  strain  the 
solution  while  hot.  Lastly,  rub  the  oils  with  a  small  portion  of 
the  solution,  and  mix  them  thoroughly  with  the  remainder. 

Syrupus  Scillce.    {Syrup  of  Squill.)    U.  S.  P. 

Take  of  Vinegar  of  squill,  a  pint. 

Sugar,  in  coarse  powder  (1  lb.  10  ozs.  com.),  twenty-four  troy- 
ounces. 

Dissolve  the  sugar  in  the  vinegar  of  squill,  with  the  aid  of  a 
genile  heat,  and  Btrain  the  solution  while  hot* 
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Syrupus  Scillce  CompositiLS.    {Compound  Syrup  of  Squill.)    TJ.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder, 

Seneka,  in  moderately  fine  powder,  each,  four  troyounces. 
'   Tartrate  of  antimony  and  potassium,  forty -eight  grains. 
Sugar,  in  coarse  powder  (2  lbs.  14  oz.  com.),  forty-^o  troyoances. 
Diluted  alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  the  squill  and  Bcneka,  and,  having  moistened  the  mixture 
with  half  a  pint  of  diluted  alcohol,  allow  it  to  stand  for  four  days. 
Then  transfer  it  to  a  conical  percolator,  and  pour  diluted  alcohol 
upon  it  until  three  pints  of  tincture  have  passed.  Boil  this  for  a 
few  minutes,  evaporate  it  by  means  of  a  water-bath  to  a  pint,  add 
fourteen  fluidounces  of  boiling  water,  and  filter.  Dissolve  the 
sugar  in  the  filtered  liquid,  and,  having  heated  the  solution  to  the 
boiling  point,  strain  it  while  hot.  Then  dissolve  the  tartrate  of 
antimony  and  potassium  in  the  solution  while  still  hot,  and  add 
sufiScient  boiling  water,  through  the  strainer,  to  make  it  measure 
three  pints.     Lastly,  mix  the  whole  thoroughly  together. 

Syrupus  Senegce.    {Syrup  of  Seneka.)  TJ.  S.  P. 

Take  of  Seneka^  in  moderately  fine  powder,  four  troyounces. 

Su^r,  m  coarse  powaer  (1  lb.  i  oz.  com.),  mteen  troyounces. 
Diluted  alcohol,  two  pints. 

Moisten  the  seneka  with  two  fluidounces  of  the  diluted  alcohol ; 
then  transfer  it  to  a  conical  percolator,  and  gradually  pour  on  it  the 
remainder  of  the  diluted  alcohol.  When  the  tincture  has  ceased 
to  pass,  evaporate  it,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  160°,  to  half  a  pint ;  then  filter,  and,  having  added 
the  sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the 
solution  while  hot. 

Syrupus  Tolutanus.    {Syrup  of  Tdu.)    U.  S.  P. 

Take  of  Tincture  of  Tolu,  two  fluidounces. 

Carbonate  of  magnesium,  one  hundred  and  twenty  grains. 
Sugar,  in  coarse  powder  (1  lb.  12^  oz.  com.),  twenty-fiix  troy- 
ounces. 
Water,  a  pint. 

Rub  the  tincture  of  Tolu  first  with  the  carbonate  of  magnesium 
and  two  troyounces  of  the  sugar,  then  with  the  water,  gradually 
added,  and  filter.  To  the  filtered  liquid  add  the  remainder  of  the 
sugar,  and,  having  dissolved  it  with  the  aid  of  a  gentle  heat,  strain 
the  solution  while  hot. 

Syrupus  Zingiberis.    {Syrup  of  GHnger.)    U.  S.  P. 

Take  of  Fluid  extract  of  ginger,  a  fluidounce. 

Carbonate  of  magnesium,  one  hundred  and  sixty  grains. 
Sugar,  in  coarse  powder,  seventy-two  troyounces. 
Water,  forty-two  fluidounces. 

Rub  up  the  fluid  extract  of  ginger  first  with  the  carbonate  of 
magnesium  and  two  troyounces  of  sugar,  and  then  with  the  water 
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gradually  added,  and  filter.  To  the  filtered  liquid  add  the  re- 
mainder of  the  sugar,  aud,  having  dissolved  it  with  the  aid  of  a 
gentle  heat,  strain  the  solution  while  hot. 

Unofpicinal  Syrups. 

Syrup  of  Chamomile.    {Syrupus  Anthenddis.) 

Take  of  Chamomile  flowers,  in  coarse  powder     One  troyoimce. 

Cold  water Twelve  fluidomices. 

Refined  sugar,  in  coarse  powder     .    .    Twenty  ounces. 

Make  an  infusion  by  displacement  of  the  chamomile  flowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarsely 
powdered  su^ar  in  its  stead ;  on  this  pour  the  infusion  until  it  is 
entirely  dissolved. 

The  foregoing  formula  by  the  author  was  published  in  the  Ame- 
rican Journal  of  Pharmacy^  vol.  xvi.  p.  18,  and  although  not  an 
active  medicinal  agent,  has  been  acceptable  to.  some  of  the  many 
admirers  of  chamomile. 

The  dose  might  be  stated  at  a  tablespoonful. 

Syrup  of  Pipsissewa.    {Syrupus  Chimaphil(B.)    (Prof.  Procter.) 

Takeof  Pipsissewa  (Chimaphila,  17.  iS.)     .    .    Four  troyomices. 

Sugar Twelve  troyounces. 

Water A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  eight  fluidounces  of 
water  for  thirty-six  hours,  and  then  subject  it  to  displacement, 
until  one  pint  of  fluid  is  obtained ;  reduce  this  by  evaporation  to 
eight  fluidounces,  add  the  sugar,  and  form  a  syrup  in  the  usual 
manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the 
coriaceous  character  of  the  leaves,  which  impedes  their  easy  ex- 
haustion by  the  menstruum. 

On  account  of  this  property,  some  have  preferred  boiling  them 
in  successive  portions  of  water,  mixing  the  decoctions,  evaporating, 
and,  after  the  sugar  has  been  dissolved,  adding  a  small  portion  of 
alcohol,  to  obviate  the  proneness  to  decomposition  common  to  most 
syrups  made  in  this  way. 

One  fluidounce  of  this  syrup  represents  two  drachms  of  the  leaves. 
Syrup  of  pipsissewa  is  an  efficient  preparation  of  one  of  our  most 
valuable  and  abundant  indigenous  tonic  and  alterative  medicines. 
Dose,  a  tablespoonful. 

Pipsissewa  is  much  used  in  combination  with  sarsaparilla  and 
other  alteratives,  and  enters  into  numerous  private  recipes  of  that 
description. 

Syrup  of  Vva  Ursi.    {Syrupus  Uvce  Ursi.)    (Duhamel  and  Procter.) 

Take  of  Bearberry  leaves  (Uva  Ursi,  U.  8.)    .    Four  troyounces. 

Water A  sufficient  quantity. 

Sugar One  pound. 

To  the  finely  bruised  uva  ursi,  add  water  till  it  is  thoroughly 
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moistened,  then  place  it  in  a  displacement  apparatus,  and  operate 
by  percolation  till  it  is  exhausted  of  all  its  soluble  active  principles; 
then  evaporate  to  ten  fluidounces ;  add  the  sugar,  and  form  a  sjrup, 
marking  31^  Baumd 

The  dose  of  this  might  be  stated  as  a  tablespoonful.  Like  the 
foregoing,  this  syrup  is  a  good  preparation  of  a  valuable  medicine; 
the  two  may  often  be  advantageously  associated  in  diseases  of  the 
urinary  organs. 

Compound  Syrup  of  Carrageen. 

Take  of  Horehound  (Marrubium,  TJ.  S,)     .    •    1  ounce. 

Liverwort  (Hepatica,  U.  8.)      ...    6  drachma. 
Water 4  pints. 

Boil  for  15  minutes,  express,  and  strain ;  then  add 

Carrageen  (Chondrus,  TJ.  S,)     .    .    .    6  drachms, 

previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally; 
it  is  a  good  demulcent,  without  sedative  effects. 

The  foreffoing  recipe  has  been  in  use  for  some  twenty  years  in 
our  establisnment,  and  the  syrup  has  been  pretty  extensively  used 
as  a  popular  cough  medicine.  It  does  not  keep  well  in  sununer, 
unless  in  a  cool  place. 

Compound  Syrup  of  Blackberry  Hoot.    {Syrupus  Rvbi  Comp.) 

Take  of  Blackberry  root,  bruised  .....  8  troyounces. 
Cinnamon, 
Cloves,  and 

Nutmegs,  of  each 3  drachms. 

Sugar 4  poimds  (conmiercial). 

Water 4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  one  hour;  ex- 
press and  strain;  then  add  the  sugar,  form  a  syrup,  and  again 
strain;  then  add 

French  brandy 6  fluidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each 4  drops. 

DosE,  from  a  teaspoonful  for  a  child  of  two  years  old,  to  a  table- 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  syrup 
throughout  the  country,  both  as  a  domestic  remedy  and  in  regular 
medical  practice.  This  preparation  has  been  long  in  use,  and  has 
the  merit  of  an  aromatic  ana  gently  stimulant  effect  combined  with 
astringency. 
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Syrup  of  Siveet  Gum  Bark.    {Liquidambar  Styracijlua,) 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  of 
liquidambar  styracijlua^  or  sweet  gum  tree  of  our  forests,  as  a  remedy 
in  the  diarrhoea  so  prevalent  among  children  in  our  large  cities  in 
hot  weather,  and  which  frequently  terminates  in  cholera  infantum. 
His  formula  is  that  of  the  officinal  syrup  of  wild  cherry,  merely 
substituting  one  bark  for  the  other.  The  advantage  claimed  for 
it  is  that  of  being  retained  by  an  irritable  stomach  when  almost 
every  other  form  of  astringent  medicine  is  rejected;  the  taste  is 
very  agreeable.r  The  dose  for  an  adult  is  a  fluidounce  after  each 
operation  of  the  bowels;  children  may  take  from  a  fluidrachm  to 
half  a  fluidounce. 

Syrup  of  FrostworL    {Syrupus  Hdianthemi.) 

Take  of  Frostwort  (the  herb) 4  ounces. 

Water,  and 

Alcohol,  of  each A  sufficient  quantity. 

Sugar 16  ounces. 

Macerate  the  bruised  herb  in  eight  fluidounces  of  diluted  alcohol, 
for  twenty-four  hours;  percolate  with  a  mixture  of  one  part  of 
alcohol  to  three  of  water,  till  the  liquid  comes  over  nearly  free  from 
the  taste  and  color  of  the  plant ;  then  evaporate  to  one  pint,  add 
the  surar,  boil  for  a  minute  or  two,  and  strain. 

Rock  rose,  frostwort,  and  frost  weed  are  common  synonyms  of 
the  herb  which  is  officinal  in  the  secondary  list  of  the  Pkarmacopceia 
as  helianthemum,  the  herb  of  helianthemum  Canadense;  but  more 
familiarly  known  as  cistus  Canadensis,  the  name  given  to  it  by 
some  botanists. 

Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  success  by  my  brother,  the  late  Dr.  Isaac  Parrish,  in  scro- 
fulous aftections  of  the  eyes,  and  also  by  several  other  practitioners 
in  diseases  of  the  scrofulous  type,  I  insert  the  formula  as  above  for 
the  information  of  such  as  are  disposed  to  make  a  trial  of  this 
valuable  indigenous  alterative. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  Bittersweet    {Syrupus  Dvlcamaroe.) 

Take  of  Bittersweet,  coarsely  powdered 4  ounces. 

Water 12  ounces. 

Alcohol 4  fluidounces. 

Mix  the  liquids,  and  having  moistened  the  bittersweet  with  six 
fluidounces  of  the  menstruum,  set  it  aside  for  four  days,  then  pack  it 
in  a  displacer,  pour  on  the  powder  menstruum  sufficient  to  obtain 
one  pint  of  tincture,  using  water  to  displace  the  mixed  alcohol  and 
water ;  evaporate  to  half  a  pint,  add  fifteen  ounces  of  sugar,  and  make 
a  syrup.     Dose,  a  tablespoonful. 

This  recipe  furnishes  a  syrup  which  is  adapted  to  use  by  itself,  or 
in  combination  with  those  of  sarsaparilla  and  other  alteratives  in 
cutaneous  and  rheumatic  diseases. 
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Syrup  of  GiUenia. 

Take  of  Gillenia  (root) 3 

Diluted  alcohol € 

Sugar Thirty  trqyxnmoes. 

Water Sufficient. 

Reduce  the  gillenia  to  coarse  powder,  treat  it  by  displacement 
with  diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f  5vj,  filter, 
and  add  sufficient  water  to  make  the  liquid  measure  Oj,  then  add 
the  sugar  and  dissolve  by  the  aid  of  heat. 

This  syrup  has  the  same  proportion  of  the  medicinal  ingredient 
contained  in  syrup  of  ipecacuanha,  which  it  resembles  in  properties, 
though  less  agreeable  to  the  taste.     The  dose  is  f3j. 

The  hi^h  price  which  ipecacuanha  has  so  long  sustained  has  led 
to  inquiries  for  a  good  substitute  growing  on  our  own  soil,  and 
always  attainable.  ^^  Gillenia  trifoliata,"  Indian  physic,  is  a  common 
indigenous  herb,  the  root  of  which  has  long  been  known  to  possesB 
very  decided  nauseant  and  emetic  properties.  It  cannot  be  claimed 
for  it  that  it  is  identical  with  ipecacuanha  in  therapeutical  action, 
although  sufficiently  allied  to  it  to  be  used  in  many  cases,  particu- 
larly of  catarrhal  affections,  as  a  substitute.  The  foregoing  s^p 
I  have  contrived  with  a  view  to  remove  one  of  the  chief  objections 
on  the  part  of  the  physician  to  the  trial  of  indigenous  drugs,  namely, 
the  absence  of  suitable  preparations.  As  far  as  it  has  yet  be^ 
used,  it  gives  promise  of  answering  a  good  purpose. 

Williams^  Sarsaparilla  Syrup, 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  K 
Mitchell,  who  furnished  the  following  formula: — 

Take  of  Compound  syrup  of  sarsaparilla Oj. 

Corrosive  chloride  of  mercury P"'  U* 

Extract  of  conium 3j. 

Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water 
till  dissolved,  then  incorporate  it  and  the  extract  of  conium  with 
the  syrup. 

Dose,  a  tablespoonful. 

Syrup  of  Assafodida.    (R.  Peltz.) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  assafcB- 
tida,  free  from  alcoholic  stimulus,  and  yet  tolerably  permanent. 
Although  an  old  specimen  of  this  syrup  has  a  more  fetia  odor  than 
a  recent  one,  yet  the  change  takes  place  much  less  rapidly,  and  to 
a  less  extent,  than  in  the  case  of  the  milk  or  mixture  of  assafoetida, 
for  which  it  may  be  substituted  by  the  physician  when  it  is  not 
convenient  to  prepare  the  former: — 

Take  of  Assafoetida One  oonce. 

Boiling  water One  pint. 

Sugar Twopounda. 

Rub  the  assafoetida  with  part  of  the  boiling  water,  till  a  uniform 
paste  is  made ;  then  gradually  add  the  rest  of  the  water,  strain,  and 
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add  the  sugar,  applying  a  gentle  heat  to  dissolve  it.  Dose,  a  table- 
spoonful,  containing  seven  grains  and  a  half  (15  grains  to  the  fluid- 
ounce)  of  assafoetida. 

By  adding  one  part  of  tincture  of  assafoetida  to  four  parts  of 
Bvrup,  and  evaporating  ofl:*  the  alcohol,  a  substitute  for  the  fore- 
going  may  be  prepared. 

Syrup  of  Poppies.    {St/rupus  Papaveris.) 

Take  of  Poppy  heads 16  ounces. 

Diluted  alcohol 4  pints. 

Sugar 30  ounces. 

Deprive  the  poppy-heads  of  their  seeds ;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  two 
days,  express  powerfully,  add  the  remainder  of  the  diluted  alcohol, 
and  after  twenty-four  hours  again  express ;  evaporate  the  liquid  to 
one  pint,  strain,  and  add  the  sugar,  and  dissolve  by  the  aid  of  a 
gentle  heat. 

This  syrup,  which,  as  usually  prepared,  is  extremely  liable  to 
ferment,  and, on  that  account  is  a  very  troublesome  preparation  to 
apothecaries  who  have  occasional  calls  for  it,  may  be  conveniently 
made  by  the  above  process  of  Professor  Procter,  so  as  to  be  perma- 
nent. 

The  proportion  of  the  capsules,  thoiiffh  somewhat  smaller  in  this 
than  in  the  formula  of  the  London  Pharmacopoeia^  is  larger  than 
those  of  most  of  the  continental  authorities ;  the  dose  may  be  stated 
to  be  from  a  fluidrachm  to  a  half  fluidounce.  There  is  consider- 
able difference  in  the  strength  of  this  svrup,  if  the  weight  of  the 
capsules  is  taken  before  the  removal  of  the  seeds,  as  implied  in  this 
recipe,  instead  of  afterwards,  as  implied  in  the  recipe  of  the  London 
College.  The  London  College  directs  its  preparation  with  -boiling 
water,  and  the  subsequent  addition  of  alcohol  to  prevent  fermenta- 
tion, a  very  inferior  process  to  that  recommended  above. 

Dorvault  recommends  the  syrup  of  poppies  to  be  prepared  by  dis- 
solving half  a  troyounce  of  extract  of  poppies  in  eight  troyounces 
of  water,  filtering,  and  adding  this  solution  to  fifty  troyounces  of 
simple  syrup,  and  evaporating  to  fifty  troyounces  weight. 

Syrup  of  Sulphate  of  Morphia, 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is 
given  in  Griffith's  Formulary^  credited  to  Cadet,  which  prescribes 
one  grain  of  the  salt  to  four  fluidounces  of  syrup.  Under  the  head 
of  Syrup  of  Poppies,  in  the  U.  S.  Dispensatory,  Dr.  Wood  suggests 
the  use  of  a  syrup  made  by  dissolving  four  grains  of  the  sulphate 
of  morphia  in  a  pint  of  syrup  (a  quarter  of  a  grain  to  the  ounce, 
the  same  as  Cadet's)  as  a  substitute  for  the  syrup  of  poppies,  which, 
made  by  the  old  recipe,  is  so  prone  to  ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized 
recipe  (that  of  Cadet  being  almost  unknown  in  this  country),  physi- 
cians frequently  prescribe  syrupus  morphine  sulphatis,  and  generally, 
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as  far  as  I  have  inquired,  under  the  impression  that  there  is  a 
syrup  corresponding  in  strength  with  the  officinal  liquor  morphise 
sulphatis,  one  grain  to  the  ounce,  and  hence  the  habit  has  grown 
up  with  apothecaries  of  making  this  preparation  extemporaneously 
of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate 
and  muriate  of  morphia  of  the  Dublin  Pharmacopceia  are  in  the 
proportion  of  one  grain  to  four  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  the 
further  publication  of  unauthorized  recipes,  and  physicians  should 
not  fail  to  indicate  the  proportions  designed  in  prescribing  the  salt 
in  solution  in  syrup.  Should  there  not  be  an  officinal  preparation 
with  such  a  distinctive  name  and  authorized  proportions  as  would 
remedy  so  serious  a  departure  from  uniformity? 

JcucksorCs  Pectoral  Syrup. 

Alfred  B.  Taylor,  in  the  American  Journal  of  Pharmacy ^  vol. 
xxiv.  p.  84,  holds  the  following  language : — 

"A  prescription  of  Prof.  Samuel  JacKson,  of  Philadelphia,  fami- 
liarly known  as  his  *  pectoral  syrup,'  has  obtained  considerable 
reputation  from  its  beneficial  action  in  cases  of  coughs,  colds,  etc 
We  believe  the  prescription  was  originally  given  to  Mr.  E.  Durand, 
but  as  the  syrup  has  for  sonie  time  been  a  standing  preparation 
with  many  of  our  druggists,  we  have  thought  that  a  published 
formula  would  be  acceptable  both  for  the  purpose  of  giving  its 
benefit  to  those  who  may  not  be  familiar  with  its  composition,  and 
of  promoting  uniformity  among  those  who  may  already  be  ac- 
customed to  prepare  it.  Dr.  Jackson  has  furnished  us  with  the 
following  recipe : — 


Take  of  Sassaf.  mcdullee 
Acaciae  .  .  . 
Sacchari  .  .  . 
Morphice  muriat 
Aquse       .     .     . 


5J. 


§•. 


vuj. 
or  q. 


"  The  sassafras  pith  and  gum  Arabic  are  to  be  put  into  the  water 
and  allowed  to  stand  ten  or  twelve  hours  with  occasional  stirring. 
The  sugar  is  to  be  dissolved,  cold,  in  the  mucilage,  which,  after 
being  strained,  should  be  made  to  measure  two  pints  by  the  addi- 
tion of  water ;  lastly,  the  muriate  of  morphia  is  to  be  dissolved  in 
the  syrup." 

In  one  recipe  which  has  been  used  for  a  number  of  years,  half  a 
grain  of  sulphate  of  morphia  is  prescribed,  in  place  of  a  quarter  of 
a  grain,  to  the  ounce,  as  in  the  above,  and  to  this  is  added  about 
half  a  drachm  of  Hoffmann's  anodyne,  and  a  drop  of  oil  of  sassafras 
to  each  pint. 

A  recipe  used  by  some  pharmacists  is  as  follows : — 

Take  of  Syrup  of  gum  Arabic One  pint. 

Muriate  of  morphia Four  CTains. 

Oil  of  Bassafhus Foiur  orops. 

Mix. 

The  adult  dose  oi  l\i\^  ^^^tvv^  \^  «>i  ^^^^^gowAxjJu 
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Avbergier*s  Syrup  of  Lactucarium. 

The  recipe  of  Aubergier  contains  45  graiuB  of  extract  of  "Eng- 
lifih''  lactucarium,  15  grains  of  citric  acid,  and  suflScient  boiling 
water  with  the  proper  proportion  of  sugar,  and  suflScient  orange- 
flower  water  to  flavor  it,  to  constitute  one  pint  of  syrup.  It  is, 
however,  a  very  mild  preparation,  the  extract  being  very  partially 
soluble  in  the  citric  acid  and  water,  so  that  scarcely  half  a  grain 
of  lactucarium  is  contained  in  the  teaspoonful.  The  new  officinal 
syrupua  lactucarii^  on  the  contrary,  is  a  comparatively  strong  prepa- 
ration, which  would  be  very  unsuitable  to  dispense  when  Auber- 
gier's  is  called  for.  The  fluid  extract  of  lactucarium,  described  in 
the  chapter  on  that  class  of  preparations,  was  originally  prepared 
by  W.  C.  Bakes  and  myself  (see  Amer.  Journ.  of  Fharm.^  1860,  p. 
225)  for  the  purpose  of  making  a  substitute  for  Aubergier's  syrup 
and  for  tincture  of  lactucarium;  the  following  is  the  modified 
formula  for  the  syrup : — 

Take  of  Fluid  ext.  of  (English)  lactucarium    .    .  A  fluidrachm. 

Sugar Two  pounds  (com.). 

Water One  pint. 

Syrup  of  orange-flower Four  fluidounces. 

Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  dissolve 
this  and  the  remainder  of  the  sugar  in- the  water  by  the  aid  of  heat, 
strain,  and  add  the  syrup  of  orange-flower. 

To  those  having  the  officinal  syrup  prepared,  the  following  for- 
mula may  be  a  convenience  in  preparing  a  modified  Aubergier's: — 

Take  of  Syrup  of  lactucarium,  U,  S,P 1  part. 

Simple  syrup 10  parts. 

Sjrrup  of  orange-flower 4  parts. 

Mix  them. 

This  is  a  mild  expectorant  and  sedative  preparation,  given  in 
doses  of  a  teaspoonful  to  a  tablespoonful. 

A  more  efficient  syrup  of  lactucarium  may  be  readily  prepared  as 
follows : — 

Take  of  Fluid  extract  of  lactucarium fSJ. 

Glycerin fjj. 

Sugar .    .         Six  troyounces. 

Stronger  alcohol ^ij. 

Rub  the  lactucarium  with  1  oz.  sugar ;  then  add  very  gradually 
with  trituration  f3vj  of  water,  and  filter;  pass  water  through  the 
filter  till  fourteen  fluidrachms  have  been  obtained,  to  which  add 
fjij  of  alcohol ;  then  mix  with  syrup  made  by  dissolving  five  troy- 
ounces of  sugar  with  two  fluidounces  of  water  and  a  fluidounce  of 
glycerin. 

Syrup  of  Manna,    {Syrupus  Mannce.) 

This  is  often  directed  by  practitioners,  without  a  very  clear  idea 
of  what  they  are  prescribing,  since  neither  of  the  British  Pharma- 
copceias  nor  our  own  contains  any  mention  of  it.     The  following 


716  OP    SYRUPS    AND    HONEYS. 

recipe,  taken  from  the  Pharmacop&e  Universellej  I  have  used  with 
satisfactory  results : — 

Take  of  Flake  manna Ten  ounces. 

Water Twelve  ounces. 

Make  a  solution,  strain,  and  add 

Sugar One  pound  (com.). 

Which  dissolve  by  the  aid  of  heat. 

This  is  an  elegant  laxative,  where  not  con  train  dicated  by  debility 
of  the  digestive  organs,  and  is  chiefly  prescribed  for  children  and 
parturient  women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of 
adding  the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is 
sufficiently  agreeable,  besides  being  stronger  than  the  above.  The 
peculiar  sugar  of  manna  is  not  fermentable. 

Syrupiis  Gallce.    {Syrup  of  Galls.    Aromatic  Syrup  of  Galls.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent 
physicians  of  the  last  generation.  It  is  used  in  chronic  diarrhoea, 
and  obstinate  cases  of  dysentery. 

Take  of  Braised  galls |88. 

Brandy §viij. 

Introduce  into  an  f^viij  vial,  digest  in  hot  water  for  half  an 
hour,  and  filter ;  then  pour  it  into  a  saucer,  and  inflame  the  spirit 
with  a  lighted  taper;  add  sugar  Sij,  by  melting  it  in  the  flame  on 
a  fine  wire  support,  and  allowing  it  to  drop  into  the  brandy,  which 
must  be  stirrw  till  it  ceases  to  burn,  and  a  svrup  is  formed.  Then 
introduce  it  again  into  the  fsviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  3ij,  shall  be 
digested  in  the  brandy,  which  is  an  improvement  on  the  forgoing. 
I>c!ss^  a  teaspoonful  to  a  tablespoonful ;  for  infants  from  10  to^ 
dropa^ 

Syrup  of  Lacto-phosphaie  of  Lime. 
Tik«  (^  PrediMtated  phosphate  of  lime Jiv. 

Btsaolve  in  fjvj  of  muriatic  acid  diluted  with  f^xvj  of  water; 
meipitate  with  sufficient  water  of  ammonia.  Wash  rapidly  on  a 
lilter>  pi«s8  out  the  excess  of  water,  and  add  fSiv  of  concentrated 
Wcic  aeid ;  when  dissolved,  add  f  Sxl  of  distilled  water  and  54  oz. 
yawr*>  of  sugar ;  dissolve  the  sugar  without  heat  and  add  f  3x  of 
v>ratt^flv>wer  water.  Let  the  finished  syrup  be  made  up  to  80 
AttidiooiK^  by  the  addition  of  water. 

Thb  syrap  has  been  much  prescribed  in  cases  where  the  phos- 
|>tba(ic  linie  saUt  is  indicated. 

MXLLITA.      HONETS. 

1%#  oActnal  cImb  MMita  differs  from  the  syrups  in  being  made 
ilK  Kott^T^  a  mixtfd  saccharine  product  described  in  Part  lY. 
aw  ^T  tkx^  Vn  Yi^QHiber^  as  follows : — 
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Md  Despumatam.    {Clarified  Honey,)    TJ.  S.  P. 
Take  of  Honey,  a  convenient  quantity. 
Melt  it  by  means  of  a  water-bath,  and  then  remove  the  scum. 

Mel  Bosce.    {Honey  of  Rose.)    U.  S.  P. 

Take  of  Red  rose,  in  moderately  fine  powder,  two  troyounces. 
Clarified  honey,  twenty-five  troyounces. 
Diluted  alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol, 

Sack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour 
iluted  alcohol  upon  it  until  six  fiuidrachms  of  filtered, liquid  have 
passed.  Bet  this  aside,  and  continue  the  percolation  until  half  a 
pint  more  of  liquid  is  obtained.  Evaporate  this,  by  means  of  a 
water-bath,  to  ten  fiuidrachms,  add  the  reserved  liquid,  and  mix 
the  whole  with  clarified  honey. 

Mel  Sodii  BorcUis.    {Honey  of  Borax.)    U.  S.  P. 

Take  of  Borate  of  sodium,  in  fine  powder,  sixty  grains. 
Clarified  honey,  a  troyounce. 

Mix  them. 

The  uses  of  these  will  be  apparent.  Honey  of  rose  is  an  elegant 
astringent  adapted  to  relieve  diseased  conditions  of  the  throat  and 
fauces,  as  an  adjuvant  to  gargles,  mouth  washes,  etc.  Honey  of 
borax  has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth 
of  infants*  The  peculiar  adhesiveness  of  honey  adapts  it  to  these 
purposes  better  than  su^ar. 

Oxymel  of  squill^  officinal  in  the  previous  editions  of  the  Pharma- 
copoeiaj  was  dismissed  from  that  of  1860.  It  consists  of  two  pints 
oi  vinegar  of  squill  to  one  and  a  half  pints  of  honey,  evaporated  to 
the  sp.  ev.  of  1.82. 

Simple  oxymelj  formerly  officinal  in  the  British  Colleges,  consists 
of  mixtures  of  acetic  acid,  water,  and  honev. 

Citromels  and  tartromels  are  solutions  oi  citric  and  tartaric  acid 
in  honey,  with  the  aid  of  a  small  proportion  of  water ;  they  have 
been  proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable 
acids  are  said  to  aid  in  preserving  from  decomposition.  The  use  of 
honey  with  vegetable  acids  is  preferred  over  cane  sugar  on  account 
of  the  liability  of  the  latter  to  pass  into  grape  sugar  in  contact  with 
acids. 

Glycerita,  ?7.  ^.  P.  Glycerites.  (Glycerina,  PA. -Br.  Glycerines.) 
Glyceritum  Acidi  Carbolici^  U.  S.  P.     {Glycerite  of  Carbolic  Acid.) 

Take  of  Carbolic  acid Two  troyounces. 

Glycerin Half  a  pint. 

Rub  them  together  in  a  mortar,  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Gallicij  U.  S.  P.    {Glycerite  of  Gallic  acid.) 

Take  of  Grallic  acid Two  troyounces. 

Glycerin Ha\i  «l  ^voX., 
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Rub  them  together  in  a  mortar;  then  transfer  to  a  glass  or  por- 
celain capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Acidi  Tanniciy  U.  S.  P.    {Glycerite  of  Tannic  Add.) 

Take  of  Tannin Two  troyounoes. 

Glycerin Half  a  pint 

Rub  them  together  in  a  mortar;  then  transfer  them  to  a  glass  or 
porcelain  capsule  and  heat  gently  until  the  acid  is  dissolved. 

Glyceritum  Picis  Liquidce,  U.  S.  P.     {Glycerite  of  Tar,) 

Take  of  Tar A  troyounce. 

Carbonate  of  magnesium,  in  powder     .     .  Two  dx>younces. 

Glycerin Four  fluidounces. 

Alcohol Two  fluidounces. 

Water Ten  fluidounces. 

Having  mixed  the  glycerin,  alcohol,  and  water,  rub  the  tar  in  a 
mortar,  hrst  with  the  carbonate  of  magnesium  and  then  with  six 
fluidounces  of  the  mixed  liquids  gradually  added,  and  strain  with 
expression.  Rub  the  residue  in  like  manner  with  half  the  remain- 
ing liquid,  and  strain  as  before.  Repeat  the  process  again  with  the 
remaining  liquid.  Put  the  residue  into  a  percolator,  add  grado- 
ally  the  expressed  liquids  previously  mixed,  and  afterwards  a  suffi- 
cient quantity  of  water  to  make  the  liquid  which  passes  measure  a 
pint. 

Glyceritum  Sodii  Boratis^  U.  S.  P.    {Glycerite  of  Borate  of  Sodium) 

Take  of  Borate  of  sodium,  in  powder Two  troyounces. 

Glycerin Haifa  pmt. 

Rub  them  together  in  a  mortar,  until  the  borate  of  sodium  is 
dissolved. 

This  class  was  made  oflicinal  at  the  late  revision  of  the  Fharmn' 
copoeia.  The  numerous  purposes  to  which  glycerin  has  been  found 
applicable,  and  its  ready  miscibility  with  aqueous  preparations, 
have  rendered  it  important  that  some  authoritative  standard  should 
be  had  for  preparations  of  this  class.  The  great  reduction  in  the 
price  of  glycerin  renders  its  introduction  much  more  easy  than  it 
would  have  been  a  few  years  since.  (For  remarks  respecting  the 
nomenclature  of  this  class  of  preparations,  see  13th  edition  of  U.  8, 
Dispensatory^  page  1197.) 

This  class  succeeds  that  formerly  termed  glyceroles,  which  are 
preparations  in  which  glycerin  is  used  in  the  place  of  other  anti- 
septics, wholly  or  chiefly,  in  the  preparation  of  remedies  for  inter- 
nal use.  In  England  they  were  called  glycerides;  those  used 
externally  are  called  plasma,  liniments,  lotions,  etc.,  mentioned 
among  the  topical  remedies.  Of  those  used  internally,  one  or  two 
will  be  found  among  the  chemical  remedies.  The  special  oses  of 
glycerin  in  pharmacy  are^  Firsts  as  a  solvent,  in  which  capacity  it 
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has  very  numerous  applications.  Second^  as  an  antiseptic,  for  which 
it  is  well  adapted.  Thirds  as  an  emollient  in  irritable  and  inflam- 
matory conditions  of  the  mucous  surface  and  in  skin  diseases;  and 
fourth^  as  a  bland  nutritive  material  to  replace  oils  and  fats.  The 
chief  objections  to  its  use  are  founded  on  its  comparatively  high 
price,  and  the  fact  that  the  glyceroles  are  not  usually  as  agreeable 
m  taste  as  corresponding  syrups.  * 

The  solvent  powder  of  glycerin  is,  in  general,  between  that  of 
water  and  alcohol,  and  generally  substances  may  be  said  to  be  more 
soluble  in  glycerin,  the  more  they  are  so  in  alcohol.  A  high  tem- 
perature greatly  increases  its  solvent  power. 

Glycerole  of  Lactucarium.    (F.  Stearns.) 

Take  of  Lactucarium One  ounce. 

Diluted  alcohol, 

Boiling  water,  each Sufficient. 

Glycerin Twelve  Huidounces. 

Ciiric  acid Fifteen  grains. 

Orange-flower  water Two  fliiidoiinces. 

Beduce  the  lactucarium  to  a  moderately  fine  powder;  moisten 
with  one  fluidounce  of  diluted  alcohol  ana  pack  into  a  small  dis- 
placer.  After  macerating  twelve  hours,  pour  upon  it  gradually 
diluted  alcohol  until  the  filtrate  measures  sixteen  fluidounces,  or 
until  it  passes  without  taste.  Evaporate  this  on  a  water-bath  nearly 
to  dryness,  then  boil  this  residue  with  six  fluidounces  of  water; 
pour  this  off  from  the  undissolved  residue  into  a  filter  placed  over 
a  bottle  containing  the  glycerin;  add  four  fluidounces  of  water  to 
the  undissolved  residue,  boil,  and  filter  into  the  first  portion.  Then 
evaporate  the  whole  on  a  water-bath  to  fourteen  fiuidounces,  and, 
when  cool,  add  the  orange-flower  water  in  which  the  citric  acid  has 
been  previously  dissolved.  Each  fluidounce  represents  a  half  drachm 
of  lactucarium.    Dose,  one  to  three  teaspoonfuls. 

Glycerole  of  Sumach.    (W.  C.  Bakes.) 

Take  of  Sumach  berries Sixteen  troyounces. 

Boiling  water Three  pints. 

Macerate  the  sumach  for  an  hour  and  a  half,  then  express  strongly, 
and  add  another  pint  of  boiling  water  to  the  mass  and  express 
again.  Mix  the  infusions  and  evaporate  to  eight  fluidounces,  then 
acid  glycerin  sufficient  to  make  the  whole  measure  one  pint,  and 
filter. 

Flavoring  Syrups  used  Chiefly  in  Connection  with  "Mineral 

Water"  and  other  Beverages. 

Lemon  Syrtip. 

This  is  now  almost  universally  made  from  citric  or  tartaric  acid 
and  oil  of  lemon,  instead  of  lemon  juice.  Some  of  the  confectioners, 
when  they  are  overstocked  with  lemons,  make  them  into  syrup, 
but  from  the  use  of  fruit  that  has  partially  spoiled,  and  from  the 
syrup  being  made  in  such  large  quantities  at  once  as  to  become 
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more  or  less  altered  by  keeping,  before  it  is  consuDied,  the  article 
thus  made  is  inferior  to  that  made  from  acid  and  oil  of  lemon.  A 
very  fine  flavoring  syrup  may,  however,  be  made  by  usinec  fresh 
lemons  and  making  the  syrup  in  small  quantities,  by  the  Pharma- 
copoeia  process. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  syrup;  whea 
made  with  the  format*  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  ma&  with  either  acid,  when 
longer  kept,  is  liable  to  throw  down  a  white  granular  deposit  of 
grape  su^ar.  A  "turpentine  taste"  is  very  common  in  the  lemon 
syrup  which  is  manufactured  and  sold  wholesale,  and  may  frequently 
be  due  to  the  employment  of  old  or  impure  oil  of  lemon.  A  com- 
mon adulteration  of  this  oil  is  the  admixture  of  recently  distilled 
oil  of  turpentine  or  camphene,  and  the  adulterated  oil  may  contain 
a  considerable  portion  of  it  without  its  being  perceptible  bv  taste 
or  odor  while  new,  but  as  the  camphene  becomes  resinous,  the  tur- 
pentine flavor  is  developed.  But  even  pure  oil  of  lemon  degenerates 
in  flavor  and  odor  when  long  kept;  therefore,  it  is  better  to  pre- 

ere  the  syrup  in  small  quantities,  so  that  it  will  be  consumed 
fore  there  is  any  change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerat- 
ing the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  allowing 
this  to  evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipate^ 
adding  it  to  sugar  to  be  incorporated  with  the  syrup,  or  triturating 
with  magnesia,  adding  water,  filtering,  and  making  a  syrup;  as 
directed  in  the  officinal  process  for  syrup  of  orange-peel. 

The  simple  syrup  used  as  a  basis  of  these  flavoring  syrups  maj 
be  made  by  the  process  given  on  page  703,  or  may  contain  a  leas 
proportion  of  sugar,  say  seven  avoirdupois  pounds  to  half  a  gallon 
of  water.     The  lemon  syrup  will  then  be  made  easily,  as  follows:— 

Take  of  Oil  of  lemon 20  drops. 

Citric  acid An  ounce. 

Simple  syrup One  galloa 

Rub  the  oil  of  lemon  with  a  little  sugar  and  afterwards  with  % 
portion  of  syrup,  and  having  dissolved  the  acid  in  a  gill  of  water 
mix  the  whole  thoroughly  together.  The  addition  to  this,  and  to 
ginger,  orange,  and  capsicum  syrups  of  a  little  syrup  of  gum  Arabic 
promotes  their  frothing. 

Lemonade  may  be  made,  of  good  quality,  by  mixing  one'pint  of 
this  syrup  with  two  gallons  of  iced  water,  stirring  thoroughly. 

Orange  Syrup. 

Isl  Process. — 

Take  of  Syrup  of  orange-peel,  U.  8.  P One  pint. 

citric  acid 45  graina. 

Dissolve  the  acid  in  the  syrup. 

2d  Process. — Take  of  oranges,  the  fresh  fruit,  a  convenient  number, 

grate  off  the  yellow  outside  peel,  cut  the  oranges  and  express  the 

juice,  to  each  quart  of  which  add 

Water 1  pint. 

Sugar 6 1^6.  (com.). 
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Mix  the  suear  with  the  grated  peel,  add  the  mixed  water  and 
jaice,  and  apply  a  gentle  beat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  one  and  a  half  to  two  gallons  of 
8yrup. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  be  obtained,  the 
syrup  may  be  made  by  the  following  formula: — 

3a  Process. —  • 

Take  of  Syrup 2  pints. 

Oil  01  orange 5  minims. 

Citric  acid 1  drachm. 

Mix. 

Ginger  Syrup. 

The  syrup  made  by  the  formulse  of  the  Pharmacopoeia^  lately 
revised,  is  all  that  can  be  desired,  in  the  way  of  a  bright,  clear 
syrup,  it  being  of  the  proper  strength  for  mineral  water  use. 

Some  druggists  prefer  to  boil  gmger  in  water,  which  extracts  a 
large  amount  of  starchy  matter,  and  makes  a  richer  and  more 
frothy  mineral-water  syrup.     The  following  is  the  recipe: — 

Take  of  Ginger,  bruised 3  ounces. 

Water 2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar 4  lbs.  (com.). 

Continue  the  heat  until  it  is  dissolved. 

Capsicum  Syrup. 

Take  of  Simple  syrup Two  pints. 

Tincture  of  capsicum A  flmdounce. 

Heat  the  simple  syrup,  add  the  tincture,  keep  heated  until  the 
alcohol  has  evaporated,  then  mix  immediately;  care  should  be 
taken  not  to  allow  the  globules  of  resin  of  capsicum  to  separate 
from  the  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral 
water,  in  intensely  hot  and  debilitating  weather,  when  the  relaxed 
condition  of  the  digestive  organs  seems  to  contraindicate  the  use  of 
cold  drinks. 

Sarsaparilla  Syrup  for  Mineral  Water. 

As  this  syrup  is  intended  for  making  a  pleasant  beverage,  it  is 
made  much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the 
Pharmacopoeia^  and  the  senna,  guaiac,  etc.,  which  enter  into  the 
composition  of  the  latter,  are  very  properly  omitted. 

The  following  is  the  formula  of  Ambrose  Smith: — 

Take  of  Sarsaparilla,  finely  bruised, 

Liquorice  root,  finely  bruised,  of  each    ...  2  lbs.  (com. ). 

Sugar 30  lbs.  (com.). 

Oilof  anise,  wintergreen,  and  sassafras,  of  each  40  drops. 

Oil  of  cinnamon 5  drops. 

Water q.  s. 

Digest  the  roots  12  hours,  with  2  gallons  of  warm  water,  then 
put  into  a  percolator  and  displace,  adding  sufficient  water  until  2 
46 
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gallons  of  infusion  are  obtained.  In  this  dissolve  the  sugar  with 
the  aid  of  heat,  and  to  the  syrup  when  cooled  add  the  oils,  pre- 
viously rubbed  up  with  a  little  sugar. 

The  following  formula  is  employed  by  some  druggists: — 

Take  of  Sarsaparilla,  liquorice  root,  each 1  lb. 

Cinnamon^  sasiuifras,  each 6  oz. 

Cloves,  amse,  coriander,  each 2  oz. 

Bed  Saunders,  cochineal,  each 1^  oz. 

Alcohol 2  pints. 

Water 2  gallons. 

Digest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27 
lbs.  (com.)  of  sugar.  It  is  also  frequently  made  by  diluting  the 
compound  syrup  with  twice  its  measure  of  simple  syrup,  and  adding 
the  essential  oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon 
enters  into  its  composition,  does  not  answer,  as  the  persistent  acri- 
mony of  this  bark  is  so  perceptible  even  in  the  diluted  syrup  as  to 
make  it  unpalatable. 

The  following  is  our  own  formula: — 

Take  of  Simple  syrup Oil. 

Comp.  syrup  of  sarsap fgij. 

Caramel f^vj. 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each 3  drops. 

Mix  by  shaking  up  in  a  bottle. 

Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amyedalse  (see  p.  704), 
with  the  addition  of  some  more  decided  flavoring  substance,  as 
orange-flower  water,  bitter  almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  as  requiring  lees 
time  and  trouble  in  its  preparation : — 

Take  of  Cream  syrup, 

Vanilla  syrup,  each 1  pint. 

Oil  of  bitter  almonds 4  drops. 

Mix  well  together,  observing  not  to  make  more  than  sufficient 
for  one  day's  sales. 

Fruit  Syrups. 

To  make  one  gallon  of  strawberry,  raspberry,  or  blackberry 
syrup : — 

Take  of  the  fresh  fruit 4  quarts. 

Water Sufficient 

Sugar 8  lbs.  (com.). 

Express  the  juice  and  strain,  then  add  water  till  it  measures  four 
pints ;  dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the 
boiling  point,  and  strain.  If  it  is  to  be  kept  till  the  following 
season,  it  should  be  poured  while  hot  into  dry  bottles,  filled  to  the 
neck,  and  securely  corked. 

The  clotheskwringer  (Fig.  216,  page  679)  will  be  found  a  good 
press  for  obtaining  the  juice  from  the  fruit,  which  should  be  first 
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thoroughly  mashed  into  pulp  and  inclosed  in  a  very  strong  square 
canvas  bag. 

StraiDbem/  syrup  is  made  by  inclosing  the  ripe  fruit  in  a  strong 
bag,  then  applying  pressure  by  means  of  a  screw  or  lever  press,  or 
between  elastic  rollers  as  above ;  small  quantities  may  be  pressed 
sufficiently  by  hand.  The  juice  is  now  diluted,  mixed  with  sugar, 
and  transferred  to  a  kettle,  in  which  it  is  heated  to  the  boiling 
point,  and  then  strained  while  hot. 

The  yield  of  juice  from  strawberries  is  from  one-half  to  one-third 
the  bulk  of  the  berries,  and  the  dilution  with  water,  by  the  above 
rule,  will  be  accordingly. 

Fig.  234  represents  the  straining  bag ;  and  Figs.  235  and  236  the 
apparatus  for  straining  and  expressing,  by  means  of  a  square  piece 
of  flannel  or  muslin.     The  mode  of  using  them  will  be  apparent. 


Fig.  234. 


Fig.  235. 


Fig.  236. 


Another  way  to  prepare  this  syrup,  where  a  fine  and  very  deli- 
cate flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers 
interspersed  with  powdered  sugar,  one  and  three-quarter  pounds 
of  sugar  to  a  pound  of  the  picked  berries  for  twenty-four  hours, 
in  a  cellar,  and  then  throw  them  on  a  sieve  or  perforated 
capsule  for  the  syrup  to  drain  off.  This  juice  is  to  be  put  into  a 
bottle,  loosely  corkea,  set  into  a  vessel  of  water,  and  heated  to  the 
boiling  point ;  after  which  it  is  to  be  tightly  sealed  and  laid  away 
in  a  cool  place. 

Raspberry  syrup  is  made  by  the  same  process ;  the  juice  is  richer 
in  pectin  and  more  liable  to  glutinize  tnan  the  foregoing,  so  that 
it  bears  a  larger  dilution ;  it  improves  the  flavor  of  this  syrup  to 
use  a  small  proportion  of  pie  cherries,  or  currants — say  a  pound  to 
four  quarts  of  the  raspberries. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  pro- 
portion of  French  brandy,  say  a  fluidounce  to  each  pint  of  syrup. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits 
yield  variable  quantities  of  juice,  the  degree  of  dilution  is  so  regu- 
lated that  every  quart  of  the  fruit  will  yield  a  quart  of  syrup. 

Blackberry  brandy  contains  a  much  larger  proportion  of  brandy 
and  less  sugar,  with  some  aromatics. 
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Aromatic  Blackberry  Syrup.    (Dr.  P.  B.  Goddard.) 

Take  of  Blackberry  juice Oij. 

Sugar ftj. 

Nutmegs,  grated No.  vj. 

Cinnamon,  bruised 3ss. 

Cloves SU- 

Allspice 3y- 

Brandy Oj. 

Make  into  a  syrup  secundem  artem. 

The  astringent  properties  of  blackberry  juice  adapt  it  particu- 
larly, in  combination  with  carminatives,  to  the  treatment  of  bowel 
complaints. 

Raspberry  Vinegar, 

Take  of  Raspberry  syrup Oij. 

Acetic  acid f  Jss. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most 
delightful  of  refrigerant  drinks. 

Take  of  Raspberry  juice Oijss. 

White  wine  vinegar Oj. 

Sugar .    !fos.  6  (com.). 

Dissolve  the  syrup  with  a  gentle  heat,  and  strain,  if  necessary. 

This  latter  formula  yields  a  much  more  delicate  preparation. 

"With  the  object  of  removing  pectin  from  the  juice  of  fleshy  fruits, 
the  Prussian  Pharmacopoeia  directs  the  production  of  incipient  fer- 
mentation.    The  following  is  a  type  of  the  class: — 

Cherry  Syrup, 

Take  of  fresh  sour  cherries,  a  convenient  quantity,  bruise  them 
with  the  stones  and  let  them  stand  for  three  days,  then  express  the 

i'uice  and  set  aside  until,  after  fermentation,  it  has  become  clear, 
^o  20  ounces  (weight)  of  this  filtered  juice  add  of  sugar  36  ounces, 
and  make  into  a  syrup  bv  raising  to  the  boiling  point. 

The  raspberry  and  otner  similar  juices,  as  imported  into  this 
country  from  France  and  Germany,  are,  or  ought  to  be,  the  juices 
prepared  in  the  above  way;  they  are  devoid  of  the  mucilaeinoos 

Erinciples  (pectin,  etc.),  contain  a  small  quantity  of  alcohol,  and 
eep  well  in  sealed  bottles ;  exposed  to  the  air,  of  course  they  soon 
undergo  acetous  fermentation. 

Artificial  Syrup  of  Raspberry, 

The  following  formula,  though  not  recommended  as  a  substitute 
for  the  true  fruit  syrup,  will  be  found  a  tolerable  approximation 
to  it : — 

Take  of  Orris  root  (selected) 1  oz. 

Cochineal 2  dr. 

Tartaric  acid 2  dr. 

Water 1  quart 

Powder  the  orris  root  coarsely,  together  with  the  cochineal, 
infuse  in  the  water  w\l\v  \\\^  «^caA.  iox  Vw^wl^-fovir  hours ;  strain, 
and  add  four  pounds  oi  ^w^t  \  T«^a»\.o  \)ckft\s^^\\i^^\\i\.  ^xsl^^a^^xs)^ 
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Strain.     A  few  drops  of  artificial  extract  of  raspberry  (see  Part  IV.) 
may  be  added  when  cold. 

Pineapple  Syrup. 

Take  of  the  fruit  a  convenient  number,  pare  them  and  mash 
them,  without  slicing,  in  a  marble  or  porcelain  mortar,' express  the 
juice,  and  take  for  each  quart — 

Water \  pint. 

Sugar 6  lbs.  (com.). 

The  water  and  sugar  may  be  placed  on  the  fire  and  heated  to 
Bear  the  boiling  point  before  adding  the  juice,  after  which,  continue 
the  heat  till  the  syrup  boils,  then  remove  from  the  fire,  skim,  and 
strain.    Preserve  this  as  the  foregoing. 

Vanilla  Syrup. 

Take  of  Vanilla 6  drachms. 

Boiling  water 4^  pints. 

Sugar 8  lbs.  (com.). 

Reduce  the  vanilla  to  fine  powder  by  trituration  with  a  portion 
of  sugar,  boil  this  with  water  two  hours  in  a  covered  vessel,  then 
strain,  and  dissolve  in  it  the  remainder  of  the  sugar. 

Another  formula,  which  is  preferable,  is — 

Take  of  Fluid  extract  of  vanilla f  3j. 

Syrup .' flxv. 

Mix. 

Coffee  Syrup. 

Take  of  Boasted  coffee 4  oz. 

Boiling  water 2  pints. 

Sugar 4  lbs.  (com,). 

Digest  the  coffee  in  coarse  powder  in  the  boiling  water,  in  a 
covered  vessel,  filter,  or  clarify  with  white  of  egg,  strain,  and  add 
the  sugar. 

Wild  Cherry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syr^ps  with  fresh  cream. 
They  must  be  made  fresh  every  few  days,  and  may  contain  equal 
parts  of  their  ingredients,  or,  preferably,  two  parts  of  the  flavored 
syrup  to  one  of  cream. 

Some  pharmacists  prefer  to  make  syrup  of  cream,  and  to  flavor 
this  by  the  addition  of  strong  fruit,  and  other  syrups,  in  the  glass, 
on  drawing  the  mineral  water. 

Simple  Syrup  of  Cream. 

Take  of  Fresh  cream 1  pint. 

Powdered  sugar 1  lb.  (com.). 

Mix  and  shake  well  together.     To  be  kept  in  bottles  not  exceed- 
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ing  a  pint.    The  formula  of  A.  B.  Taylor  directs  equal  parts  of 
cream  and  milk  with  the  same  proportion  of  sugar.     That  of  O.  S. 
Hubbell  directs  fourteen  pounds  of  sugar  to  each  gallon  of  cream. 
Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored 
syrups.     The  following  is  a  good  mixture : — 

Take  of  Simple  83nrup  of  cream 1  part. 

Vanilla  syrup 3  parts. 

Pineapple  syrup 1  part. 

Lemon  syrup 1  part. 

Mix. 

Hubbell's  formula  directs  the  addition  of  sherry  wine,  against 
which  objections  might  be  urged  as  tending  to  promote  a  taste  for 
alcoholic  stimulants.  A  great  variety  of  fancy  names  are  given  to 
these  combinations  of  cream  syrup  with  alcoholic  and  other  flavor- 
ing ingredients. 

Factitious  Cream  Syrup. 

Take  of  01.  amygd.  dulcis  (recent) f  ^nj- 

Pulv.  acacice Jij. 

Aquffi ^ 


M.  ft.  Emulsio,  et  adde 

Sacchari  albi ft|. 

Albumen  ovi iNo.  ij. 

Dissolve  the  sugar  by  a  gentle  heat,  strain,  and  when  cold  add 
the  white  of  egg ;  fill  small  bottles  and  keep  in  a  cool  place,  well 
corked.  This  preparation  will  keep  for  a  long  time.  For  use,  mix 
one  part  with  eight  of  any  of  the  ordinary  syrups,  or  add  about  a 
drachm  to  every  glass. 

It  forms  an  imitatton  of  orgeat  by  mixing  two  drachms  or  more 
with  two  ounces  of  simple  syrup,  and  flavonng  with  bitter  almond 
and  orange-flower  water. 


CHAPTER    XIII. 

OF  CONSERVES,  CONFECTIONS,  ELECTUARIES,  PASTES,  LOZENGES,  AND 

CANDIES. 

Preparations  having  pectin  as  their  basis,  or  containing  medi- 
cinal substances  suspended  in  a  semi-solid  form  by  the  aid  of  honey 
and  syrup,  are  variously  termed  Conserves,  Electuaries,  and  Con- 
fections. 

The  officinal  class  Pulpce  of  a  previous  Pharmacopoeia^  consisting 
of  the  pulps  of  prunes,  tamarinds,  and  figs,  was  dismissed  in  the 
revision  of  1860,  and  the  class  Confectiones  altered  so  as  to  embrace 
the  process  formerly  included  in  it. 
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CONFECTIONES,  U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike 
in  their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Class. — Conserves. 

Confectio  AuranUi  eorticis,  U.S.,  1  part  peel  (grated)  to  8  sugar. 
"        Jiotm  (by  an  unoffieinal  process),  1  part  rose  leaf  to  8  sugar. 
"        AmygdiUci  {Lond,  Fh.),  sweet  iJmonds,  gum,  and  sugar. 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  un- 
dried  rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil, 
and  naturally  moist,  like  the  almond,  we  obtain  a  true  conserve. 
The  trituration  should  be  continued  till  a  smooth  and  uniform  firm 
paste  is  produced,  which  will  generally  be  permanent  if  kept  in  a 
well-covered  vessel,  except  in  the  instanceof  the  almond,  which  will 
be  rendered  unfit  for  use  by  long  keeping,  and  hence  the  confection 
has  been  omitted  in  the  recent  editions  of  the  U.  S.  Pharmacoposia. 

Confection  of  rose  is  more  frequently  made,  according  to  my  obser- 
vation, by  the  above  process,  with  the  common  hundred-leaved  and 
damask-rose  petals,  than  by  that  of  the  Pharmacopoeia^  in' which  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuary; 
so  that  Confectio  Eosse,  as  usually  met  with,  is  not  decidedly 
astringent. 

Confection  of  orange-peel  is  made  chiefly,  as  directed  by  the  officinal 
formula,  from  the  rind  of  the  common  sweet  orange,  so  abundant 
in  our  market,  and  not  from  bitter  orange-peel.  The  proportion  is 
one  part  of  the  grated  rind  to  three  of  sugar. 

Confection  of  ^monds  is  made  from  the  olanched  almonds,  tritu- 
rated through  a  fine  sieve,  and  thoroughly  incorporated  with  the 
gum  and  sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes 
a  ready  mode  of  forming  almond  mixtures. 

2d  Class. — Electuaries. 

Confectio  Rosas.    Powd.  red  rose  2  p.,  sugar  15  p.,  honey  8  p.,  rose-water  4  p. 
*'        Aromatious.     Aromatic  powder,  honey,  equal  parts. 
'*        Opil  (1  gr.  in  86).     Opium  powd.,  aromatic  powd.,  and  honey. 
**        SennsB.     P.  senna  and  coriander,  added  to  pulp  of  prunes,  figs,  tarmarinds, 
and  purging  cassia. 

All  of  this  division  of  the  confections  are  made  from  dried  and 
powdered  materials,  incorporated  mechanically  with  a  saccharine 
liquid  into  mass. 

Confection  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
which  is  almost  its  only  use ;  it  is  directed  in  the  formula  for  blue 
pills. 

Aromatic  confection  and  confection  of  opium  are  somewhat  used  as 
vehicles ;  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in 
prescriptions,  as  Theriaca  Andronica.  It  enters  into  the  compo- 
sition of  a  celebrated  fever  and  ague  mixture  introduced  among 
extemporaneous  preparations;  it  is  sometimes  called  Venice  treacle. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  pre- 
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pared  is  one  of  the  most  agreeable  remedies  of  its  class.  If  given 
in  large  enough  quantities  to  purge  actively,  it  is  liable  to  disagree 
with  the  stomach  when  there  is  a  want  of  tone  in  that  organ,  and 
to  become  distasteful  to  the  patient. 

Confeciio  Sennm^  U.  S.  P.    {Confection  of  Senna,    Lenitive  Electuary.) 

Take  of  Senna,  in  fine  powder,  eight  troyounces. 

Coriander,  in  nne  powder,  four  troyounces. 

Purging  cassia,  finely  bruised,  sixteen  troyoimoes. 

Tamarind,  ten  troyounces. 

Prune,  sliced,  seven  troyounces. 

Fig,  bruised,  twelve  troyounces. 

Sugar,  in  coarse  powder,  thirty  troyounces. 

Water,  a  sufficient  quantity. 

Digest,  in  a  close  vessel,  by  means  of  a  water-bath,  the  purging 
cassia,  tamarind,  prune,  and  fig  in  three  pints  of  water  for  three 
hours.  Separate  the  coarser  portions  with  the  hand,  and  pass  the 
pulpy  mass,  by  rubbing,  first  through  a  coarse  hair  sieve,  and  then 
through  a  fine  one,  or  a  muslin  cloth.  Mix  the  residue  with  a  pint 
of  water,  and,  having  digested  the  mixture  for  a  short  time,  treat 
it  as  before,  and  add  the  product  to  the  pulpy  liquid  first  obtained 
Then  by  means  of  a  water-bath,  dissolve  the  sugar  in  the  pulpy 
liquid,  and  evaporate  the  whole  until  it  weighs  eighty-four  tfX)y- 
ounces,  or  until  it  has  been  brought  to  the  consistence  of  bonev. 
Lastly,add  the  senna  and  coriander  and  incorporate  them  thoroughly 
with  the  other  ingredients  while  yet  warm.  The  whole  should 
weigh  ninety-six  troyounces. 

Few  manufacturers  take  the  trouble  to  make  this  preparation  in 
perfection.  The  above,  which  is  an  improved  and  simplified  formula, 
should  induce  every  pharmacist  to  make  the  confection,  and  by 
following  the  formula  carefully,  and  securing  a  perfectly  fine  powder 
of  coriander  seed,  a  good  preparation  will  be  the  result. 

Hasmorrhoid  Electuary. 

The  following  recipe  has  been  in  use  for  many  years  as  a  remedy 
for  piles,  and,  trom  the  numerous  cases  in  which  it  has  afforded 
relief,  is  believed  worthy  a  place  among  our  unofficiual  formulas: — 

Take  of  Bitartrate  of  potassium, 
Powdered  jalap. 

Powdered  nitrate  of  potassium,  of  each  .     .    Half  an  ounce. 
Confection  of  senna An  ounce. 

Make  an  electuary  with  syrup  of  ginger. 

Dose,  a  piece  the  size  of  a  marble  three  times  a  day. 

Pile  Electuary.     (Dr.  Parrish,  Sr.) 

Take  of  Senna,  in  fine  powder |ij. 

•    •    •     •    •     *    •    •    •ij* 


Extract  of  liquorice 
Sulphur . 


I 


Rhubarb,  in  fine  powder 3ii. 

Ginger ^ij. 

Honey,  q.  s.  ft.  mass. 

Dose,  a  p\ece  t\ie  ^\ta  qH  «ii\i'Mi^-\i\sX  \.^^  ot  \3ck\<^  Ivtsssa  «.  day* 
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Confection  of  Eldck  Pepper,    {Ward's  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmacopoeia  for 
this  celebrated  preparation,  which  is  not  unfrequently  prescribed 
for  piles ;  it  is  said  to  require  to  be  used  continuously  for  some 
months  to  realize  good  results : — 

Take  of  Black  pepper,  Bedneed. 

Elecampane,  each    .......  1  pound         |p. 

Fennel  (seeds) 3  pounds        5iij. 

Honey, 

Sugar,  each     .* 2  pounds       gij. 

Rub  the  dry  ingredients  together  into  a  very  fine  powder,  and 
keep  them  in  a  covered  vessel ;  but,  whenever  the  confection  is  to 
be  used,  add  the  powder  gradually  to  the  honey,  and  beat  them 
until  thoroughly  incorporated.     Dose,  3j  to  3ij?  three  times  a  day. 

Pastes. 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet 
flexible  consistence,  intermediate  between  confections  and  lozenges, 
are  called  Pastes,  These  are  usually  sold  in  sheets,  or  in  small 
squares,  each  of  which  is  of  suitable  size  to  be  taken  at  one  time 
into  the  mouth,  and  covered  with  powdered  sugar,  or,  in  the  case 
of  jujube  paste,  with  oil,  to  prevent  their  sticking  together. 

The  object  proposed  in  their  preparation  is  the  production  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine ;  as  their 
pleasant  qualities  are  to  a  great  extent  lost  by  age,  they  should  be 
frequently  prepared. 

The  transparent  kinds  are  allowed  to  cool  and  harden  spontane- 
ously, while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool. 
A  few  recipes  for  pastes  are  appended : — 

Jujube  Paste.   {Transparent  Gum  Paste.) 

Take  of  Gum  Arabic 6  ounces. 

Water 8  fluidounces. 

Bruise  the  gum,  and  make  it  into  a  clear  mucilage,  which  may 
be  conveniently  done  by  inclosing  it  in  a  bag  of  coarse  gauze  sus- 
pended near  the  top  of  a  vessel  of  cold  water ;  introduce  the  muci- 
lage into  an  evaporating  dish,  and  add — 

Syrup 7  ounces  (by  weight). 

Evaporate  to  a  very  thick  consistence,  adding,  towards  the  last — 

Orange-flower  water 2  fluidrachms. 

Let  it  cool,  remove  the  crust  which  will  have  formed  on  the  sur- 
face, and  run  the  paste  into  shallow  tin  pans,  which  lay  awav  in  a 
warm  place  to  dry.  In  order  to  turn  out  the  paste,  some  are  in  the 
habit  of  slightly  greasing  the  pans;  but,  this  oil  sometimes  becom- 
ing rancid  and  giving  unpleasant  properties  to  the  paste,  it  is  sug- 
gested by  Dorvault  to  make  use  of  tin  pans  prepared  by  spreading 
with  a  rag  a  globule  of  mercury  over  the  whole  inside  surface,  and 
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then  wiping  it  well.  The  moulds  need  to  be  gone  over  with  the 
mercury  only  once  in  eight  or  ten  times.  The  French  Codex  directs 
the  addition  of  a  decoction  of  jujube;  but  this,  which  was  the  original 
practice,  and  gave  name  to  the  preparation,  is  now  generally  aban- 
doned. The  use  of  orange-flower  water  is  generally  substituted  in 
this  country  by  oil  of  lemon  or  rose,  and,  where  the  latter  is  used, 
a  red  color  is  imparted  to  the  paste  for  the  sake  of  distinction. 
Other  flavors  may  be  used. 

Marshmallow  Paste,    {Opaque  Grum  Past^     Pate  de  Guimauve.) 

Take  of  Gum  Arabic  (white), 

Sugar,  of  each Ibj. 

Water Sufficient 

Orange-flower  water fjiij. 

White  of  eggs Ko.  z. 

Bruise  the  gum, dissolve  it  in  the  water,  and  strain ;  put  the  gummy 
solution  upon  the  fire  in  a  deep,  wide  pan,  add  the  sugar,  stirring 
continually  until  it  has  the  consistence  of  thick  honey,  carefully 
regulating  the  temperature.  Then  beat  the  eggs  to  a  froth,  add 
them  and  the  orange-flower  water  gradually  to  the  paste,  which 
must  be  constantly  stirred ;  continue  to  beat  the  paste  until,  in  ap- 
plying it  with  the  spatula  upon  the  back  of  the  hand,  it  does  not 
adhere  to  it,  then  run  it  out  upon  a  slab,  or  into  pans  covered  with 
starch. 

Formerly  this  contained  marshmallow ;  now  it  is,  properly  speak- 
ing, only  an  opaque  paste  of  gum. 

The  Iceland  moss  paste^  so  extensively  advertised  of  latter  vears, 
may  bo  closely  imitated  by  this  process,  slightly  varying  the  flavor. 
The  asserted  presence  of  Iceland  moss  in  it  improves  it  only  in 
name. 

Carrageen  Paste,    (Mouchon.) 

Take  of  Carrageen Jj. 

Water OyJ. 

Boil  the  carrageen  (previously  soaked)  first  in  four  pints,  and  then 
in  the  remainder  of  the  water,  and  mix  the  liquids ;  to  this  add— 

Pure  gum  Arahic, 

Sugar,  of  each 8  ounces. 

Strain,  evaporate  to  a  very  thick  consistence,  cool  it,  and  separate 
any  crust,  and  run  it  out  into  pans  or  on  a  slab. 

Iceland  Moss  Paste.    {French  Codex.) 

Take  of  Iceland  moss Jij. 

Gum  Arabic ^x. 

Sugar 5vin. 

Water Sufficient. 

Wash  the  Iceland  moss  in  boiling  water,  and,  having  rejected 
this,  boil  it  in  an  additional  portion  of  water  during  an  hour. 
Express  and  strain,  add  the  gum  and  sue^ar,  and  evaporate  till  a 
drop  does  not  adhere  to  the  back  of  the  nand ;  then  cool  it  on  a 
marble  slab. 


TR0CHI3CI- 


Trochisci. — Lozenges. 
le  manufacturo  of  lozenges,  as  of  confectione,  and  of  Bome 
syraps,  pcrtaius  to  tlie  eoufectioncr,  in  common  with  the  pharma- 
cist, and  is  principally  coolined  to  the  former;  yet  the  obvious 
eligibility  of  this  form  of  preparation,  for  certain  expectorant  and 
other  Tnodicines,  particularly  for  children,  makes  a  knowledge  of 
them  desirable  both  to  the  pbyBician  and  pbarumcist. 

Tbe  process  for  preparing  them  is  quite  simple,  and  so  well 
adapted  to  all  insoluble,  tasteless,  and  agreeable  medicines,  that  we 
may  with  propriety  resort  to  it  for  ordinary  purposea  in  prescribing. 

The  author  has  repeatedly  made  up  medicines  in  this  form  extem- 
poraneously by  physician  s  preBcription,  and  with  considerable 
advantage,  as  comr>ared  with  the  usual  pharmaceutical  forms. 

The  lozenges  to  be  described  are  of  two  varieties. 

Firgt. — Those  which  consist  of  white  sugar  combined  with  a 
medicinal  substance,  and  made  up  by  the  addition  of  mucilage. 
The  dry  ingredients  are  first  to  he  thoroughly  reduced  to  powder 
and  mixed  together;  then  beaten  in  a  suitable  mortar,  with  sufli- 
cicut  mucilage  of  tragacanth  or  gum  Arabic  to  form  a  tenacious 
and  tolerably  firm  mass;  this  mass,  being  dusted  with  a  little 
powdered  sugar  (not  starch,  which  is  Bometiniea  used),  is  to  be 
rolled  out  upon  a  suitable  board,  or  marble  slab,  to  the  required 
thickness,  previously  ascertained;  and  then,  with  a  small  punch, 
either  round,  oval,  stellate,  or  cordate,  to  suit  the  taste  of  the 
maker,  cut  out  singly,  and  laid  away  to  dry  on  a  suitable  tray  or 
ftieve. 

A  manufacturer  of  great  experience  informed  the  editor  that  he 
had  found  a  steel  roller  turned  perfectly  true,  and  a  slab  with  sup- 
porting strips  maile  very  accurately,  were  essential  to  secure  hand- 
some lozenges.  If  it  be  desirable  to  have  the  roller  warm,  such  a 
one,  having  one  of  the  handles  to  unscrew  and  gum-elastic  "  washer" 
interposed,  will  enable  the  operator  to  keep  the  temperature  at  any 
beat  a  little  below  that  of  boiling  water  for  some  time,  and  by 
renewing  the  heated  water  to  maintain  the  desired  temi»rature. 

Fig.  237  represents  a  simple  apparatus  used  for  rolling  and  cutting 
this  description  of  lozenges.  Among  the  recent  inventions  ia  a 
glass  roller  of  considerable 
strength  and  durability,  de- 
Bigned  for  rolling  out  pastrj; ; 
being  open  at  both  ends,  it 
may  he  filled  with  warm  water 
and  securely  corked ;  in  this 
way  a  temperature  is  main- 
tained favorable  to  the  softness 
and  tenacity  of  the  mass.  It 
is  well  adapted  to  use  in 
making  lozenges.  The  roller 
shown  In  the  cut  is  of  hard 
wood.  The  rolling-board  ia 
adjusted  as  ibllowa;  Having  a 
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punch  of  a  certain  diameter,  a  small  portion  of  the  mass  is  lulled 
and  cut  out,  and  its  weight  ascertained ;  if  it  be  too  heavy,  the 
cake  is  rolled  thinner,  and  so  on  until  adjusted  to  the  required 
weight ;  a  strip  is  now  tacked  on  to  each  side  of  the  board,  within 
the  range  of  the  roller,  and  corresponding  in  thickness  with  the 
cake,  so  that  the  roller,  when  passed  over,  will  reduce  the  medicated 
mass  to  the  right  thickness.  A  board  arranged  in  this  way  should 
be  kept  for  each  kind  of  lozenges,  as  the  weight  of  different  materials 
varies,  and,  in  adjusting  it,  a  small  allowance  must  be  made  for  the 
moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In 
dividing  a  mass  extemporaneously,  it  is  convenient  to  roll  the  whole 
out  into  a  square  or  oblong  cake  of  suitable  size,  and  then,  with  a 
spatula,  divide  it  equally  into  a  definite  number  of  rectangular 
masses. 

Some  manufacturers  have,  independently  of  their  cutting  punches, 
a  stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of 
the  manufacturer,  which  they  impress  upon  each  lozenge ;  for 
white  lozenges,  the  punch  is  sometimes  dipped  in  an  infusion  of 
cochineal.  The  cutting  punches  are  sometimes  so  made  as  to  com- 
bine cutting  and  marking  in  one  operation. 

In  order  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the 
cutting  punch  frequently  by  steeping  it  for  a  moment  in  water, 
then  wiping  it  dry. 

In  lozenges  made  of  ves^etable  powders,  as,  for  instance,  those  of 
ipecacuanha,  the  use  of  tnick  mucilage  is  advised  to  prevent  the 
extractive  matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth, 
but  some  pharmacists  prefer  that  of  gum  Arabic,  as  giving  them  a 
more  translucent  appearance ;  white  of  egg  is  recommended  for  the 
same  purpose. 

The  quantity  of  mucilage  necessary  to  thicken  substances  varies 
somewhat ;  it  is  greater  wr  lozenges  which  contain  dry  powders 
than  for  those  made  of  extractive  substances.  It  may  be  remarked 
that  lozenges  containing  a  large  proportion  of  mucilage  become 
very  hard  oy  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes 
with  aromatic  waters,  or  the  latter  are  replaced  by  essential  oils 
added  directly  to  the  mass,  or  in  advance  to  the  dry  powders. 

M.  Garot  mentions  a  German  method  which  confectioners  some- 
times make  use  of  to  aromatize  lozenges  extemporaneously  after 
their  desiccation.  It  consists  in  dissolving  a  volatile  oil  in  ether, 
and  pouring  this  solution  upon  the  lozenges  contained  in  a  bottle 
with  a  large  mouth,  shaking  them  well,  then  pouring  the  lozenses 
upon  a  sieve,  and  instantly  placing  them  in  a  stove  to  dispel  tne 
ether.  This  method  is  very  convenient,  as  it  permits  the  prepara- 
tion of  a  largo  quantity  of  inodorous  lozenges,  which  may  be 
flavored  as  they  are  needed. 

By  means  of  an  atomizer  a  large  number  of  lozenges  may  be 
flavored  very  quickly  and  uniformly.  The  flavoring  ingredient  is 
dissolved  in  ether  or  strong  alcohol  and  put  into  the  bottle  of  the 
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atomizer ;  the  current  of  air  driven  rapidlj'  through  the  instru- 
ment is  directed  for  an  equal  length  of  time  to  every  part  of  the 
mass  of  lozenges,  which  should  be  exposed  in  thin  layers  for  this 
parpose. 

Second, — ^Two  of  the  officinal  lozenges  contain  liquorice,  and  con- 
sist of  adhesive,  saccharine,  and  mucilaginous  materials,  softened 
by  water  and  beaten  into  a  mass  with  &voring  and  medicinal  in- 
n^ients,  and  then  rolled  into  lozenges,  generally  of  a  different 
wape  from  the  others.  ^ 

Trochisci,  U.S.B 

Ibt  Group. 


•Offloinal  name. 

Proport 
1  grain  i 

ion. 

Adjuvants. 

Med.  properties. 

Troebisci  aoidi  taDnici 

Q  each 

Sugar,  tragacanth 

Astringent. 

•*        creta 

4  grains 

Sugar,  gum  Arabic, 
and  nutmeg 

Antacid  and  astrin- 
gent. 

*<        magnesia 

8      «* 

Sugar,  tragacanth, 
and  nutmeg 

Antacid  and  ape- 
rient 

«        Bodii  bicarb. 

8      «« 

Sugar,  tragacanth, 
and  nutmeg 

Antacid. 

"        ferri  snboarb. 

5      " 

Sugar,  tragacanth, 
and  Tanilla 

Tonic,  <*h«matic." 

<*        ipecaoaanb» 

J  grain 

Sugar,  tragacanth, 
orange-flow,  water 

Expectorant. 

**        potassii  obloratis 

5  grains 

Sugar,  tragacanth, 

and  Tanilla 
Sugar,  tragacanth, 

Disinfectant. 

**        santonini 

^  grain 

Vermifuge. 

orange-flow,  water 

**        menth»  piperita 

\  minim 

Tragacanth 

OarminatiTe. 

**        liogiberis 

Tinct  n[x 

*• 

Sugar,  tragacanth. 

(i 

Trochisci  g1  jcyrrhisa  et  opii 


(« 


4« 


2d  Group. 

{Ext.  opii,  1  gr.  in  20  lozenges 
Liquorice,  gum  Arabic 
Sugar,  oil  anise 

{Oleoresin,  j^  n\^  in  each  loienge 
Liquorice,  gum  Arabic 
Sugar,  oil  sassafras,  and  Tola 
{Morphia  sulpb.  ^  gr. 
Ipecacuanha  ^  gr. 
Sugar,  tragacan& 


cubebse 


1  Sedative. 
I  Expectorant. 

{Stimulant. 
Expectorant. 

I  Anodyne. 
I  Expectorant. 


The  preparation  of  these  is  best  described  by  introducing  the 
officinal  formulas;  their  therapeutical  properties  may  be  noticed  as 
follows:  Of  the  three  antacid  lozenges,  those  of  chalk  may  bo  re- 
garded as  astringent,  adapted  to  an  acid  condition  of  the  secretions 
of  the  stomach  with  diarrhoea;  those  of  magnesia^  as  laxative  and 
adapted  to  remedy  costiveness  connected  with  acidity ;  those  of 
soda^  as  more  purely  alkaline.  The  lozenges  of  carbonate  of  iron 
have  been  recommended  in  the  former  editions  of  this  work,  from 
which  the  new  officinal  formula  was  taken,  as  having  been  long 
prepared  by  the  author  and  found  to  be  a  most  eligible  method  of 

fiving  this  nearly  tasteless  preparation  of  iron.     The  dose  for  chil- 
ren  is  one,  for  adults  two,  three  times  a  day. 
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The  lozenges  of  ipecac,  are  rarely  prescribed,  though  perhaps  well 
adapted  to  the  treatment  of  catarrhal  affections  of  chilaren ;  among 
the  extemporaneous  preparations  in  Part  YL,  a  combination,  in  this 
form,  containing  ipecac,  and  citrate  of  potassa  is  recommended  as 
a  diaphoretic.  Peppermint  and  ginger  lozenges  are  well-known  car- 
minatives. Those  sold  by  the  confectioners  have  seldom  any  special 
relation  to  the  proportions  directed  in  the  Pharmacopmicu  juozenges 
of  tannic  acid  are  introduced  as  a  pure  astringent  well  suited  to  cer- 
tain relaxed  conditions  of  the  throat.  Lozenges  ofsantonine  have 
been  introduced  in  the  last  edition  of  the  JPharmacopceia;  their 
extensive  reputation  being  the  result  of  years  of  trial.  Lozenges 
of  morphia  and  ipecacuanha  have  been  made  officinal  since  the  last 
publication,  and  have  been  long  made  under  the  improved  formula 
for  Wistar's. 

Wistar^s  cough  lozenges  (trochisci  glycyrrhizse  et  opii),  of  which  an 
improved  formula  is  given  in  the  sequel,  have  long  afforded  a  very 
prominent  popular  expectorant  in  Philadelphia  and  throughout 
the  United  States;  their  peculiar  merit  consists  in  their  soothing 
effect  in  coughs  caused  by  local  irritation,  and  a  tickling  sensation 
in  the  throat;  frequently  a  single  lozenge  taken  at  night  will  allay 
this  symptom  and  compose  the  patient  to  sleep.  In  some  cases  of 
pulmonary  consumption  they  are  complained  of  as  producing  cos- 
tiveness,  a  defect  remedied  in  the  improved  formula  by  the  sub- 
stitution of  morphia  for  opium  in  their  composition.  It  is  to  be 
regretted,  that,  for  a  small  increase  of  profit,  to  undersell  conscien- 
tious pharmacists,  some  of  the  lars^est  manufacturers  of  these  loz- 
enges depart  from  the  long-established  and  well-recognized  propor- 
tions, producing  a  very  inferior  preparation. 

Trochisci  cubebce  are  designed  to  supersede  numerous  empirical 

E reparations  containing  cubebs,  which  are  extensively  used  for 
oarseness  and  coryza.  The  new  formula  is  nearly  that  of  Spitids 
lozenges;  its  chief  fault  is  that  in  aiming  to  combine  great  efficiency 
with  a  form  of  preparation  generally  designed  to  be  agreeable,  it 
aims  in  this  case  at  an  impossibility.  Most  of  the  popular  cubeb 
lozenges  contain  much  less  of  the  active  ingredient,  but  being  leas 
disagreeable,  they  are  taken  freely  and  accomplish  the  purpose. 

Working  Formulas  for  the  Officinal  Lozenges. 
Trochisci  Acidi  Tannicij  U.  S.  P 

Take  of  Tannic  acid,  a  troyounce. 

Sugar,  in  fine  powder,  ten  troyounces. 

Tragacanth,  in  fine  powder,  one  hundred  and  twenty  grains. 

Orange-flower  water,  a  sufficient  quantity. 

Rub  the  powders  together  until  they  are  thoroughly  mixed; 
then  with  the  orange-flower  water  form  a  mass  to  be  divided  into 
four  hundred  and  eighty  troches. 


FORMULAS   FOB   LOZSNGSS.  735 

TVochisci  Cretce.    ( Troches  of  Chalk.)    U.  S.  P. 

Take  of  Prepared  chalk,  four  troyoimces. 

Gum  Arabic,  in  fine  powder,  a  troyounce. 
Nutmeg,  in  fine  powder^  sixty  grains, 
Sugar,  in  fine  powder,  six  troyounces. 

Rub  them  together  nntil  they  are  thoroughly  mixed;  then  with 
water  form  a  mass,  to  be  divided  into  four  hundred  and  eighty 
troches. 

Trochisci  MagnesicB.    ( Troches  of  Magnesia,)    U.  S.  P. 

Take' of  Magnesia,  four  troyounces. 

Nutmeg,  in  fine  powder,  sixty  grains. 
Sugar,  in  fine  powder,  nine  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  magnesia  and  the  powders  together  until  they  are  tho- 
roughly mixed ;  then  with  mucilage  of  tragacanth  form  a  mass,  to 
be  divided  into  four  hundred  and  eighty  troches. 

Trochisci  Sodii  Bicarbonatis.    (  Troches  of  Bicarbonate  of  Sodium.) 

U.S.P.  ' 

Take  of  Bicarbonate  of  sodium,  four  troyounces. 
Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  bicarbonate  of  sodium  with  the  sugar  until  they  are 
thoroughly  mixed;  then  with  mucilage  of  tragacanth  form  a  mass, 
to  be  divided  into  four  hundred  and  eighty  grains. 

Trochisci  Ferri  SvhcarbonatiSj  U.  S.  P.    {Iron  Lozenges). 

Take  of  Subcarbonate  of  iron,  five  troyounces. 
Vanilla,  sixty  grains. 
Sugar,  in  fine  powder,  fifteen  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  vanilla  first  with  a  part  of  the  sugar  into  a  uniform 
powder,  and  afterwards  with  the  subcarbonate  of  iron  and  tlie  re- 
mainder of  the  sugar  until  they  are  thoroughly  mixed.  Then  with 
mucilage  of  tragacanth  form  a  mass,  to  be  divided  into  four  hun- 
dred and  eighty  troches. 

Ferruginous  Chocolate  Drops.    (TJnoflScinal.) 

Take  of  Reduced  iron  (by  hydrogen) 1  part. 

Vanilla  chocolate 15  parts. 

With  the  fused  chocolate  incorporate  the  iron  uniformly,  and 
form  into  moulds  each  containing  eight  grains.  Doss,  one  for  a 
child,  two  for  an  adult,  three  times  a  day. 

Trochisci  Ipecacuanhce.     (  Troches  of  Ipecacuanha.)    U.  S.  P. 

Take  of  Ipecacuanha,  in  fine  powder,  one  hundred  and  twenty  grains. 
Tragacanth,  in  fine  powder,  one  hundred  and  twenty  grains. 
Arrowroot,  in  fine  powder,  two  troyoimces. 
Sugar,  in  fine  powder,  eight  troyounces. 
Syrup  of  orange-peel,  a  sufficient  quantity. 
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Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
with  syrup  of  orange-peel  form  a  mass,  to  be  divided  into  four 
hundred  and  eighty  troches. 

Trochisci  Menthce  Piperitce.    ( Troches  of  Peppermint)    U.  S.  P. 

Take  of  Oil  of  peppermint,  a  fluidrachm. 

Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  oil  of  peppermint  with  the  sugar  until  they  are 
thoroughly  mixed;  then  with  mucilage  of  tragacanth  form  a  masB, 
to  be  divided  into  four  hundred  and  eighty  troches. 

Trochisci  Zingiberis.     ( TVoches  of  Ginger,)    U.  S.  P. 

Take  of  Tincture  of  ginger,  a  fluidounce. 

Tragacanth,  in  nne  powder,  half  a  troyounce. 
Sugar,  in  fine  powder,  twenty  troyounces. 
Syrup  of  ginger,  a  sufficient  quantity. 

Mix  the  tincture  of  ginger  with  the  sugar,  and,  having  exposed 
the  mixture  to  the  air  until  dry,  reduce  it  to  fine  powder;  to  this 
add  the  tragacanth,  and  mix  it  thoroughly.  Lastly,  with  syrup  of 
ginger  form  a  mass,  to  be  divided  into  four  hundred  and  eighty 
troches. 

Trochisci  Cubebce.    ( Troches  of  Cubeb.)    U.  S.  P. 

Take  of  Oleoresin  of  cubeb,  half  a  fluidounce. 
Oil  of  sassafras,  a  tluidrachm. 
Liquorice,  in  fine  powder,  four  troyounces. 
Gum  Arabic,  in  fine  powder,  two  troyounces. 
Sugar,  in  fine  powder,  three  troyounces. 
Syrup  of  Tolu,  a  sufficient  quantity. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
add  the  oleoresin  and  oil,  and  incorporate  them  with  the  mixture. 
Lastly,  with  syrup  of  Tolu  form  a  mass,  to  be  divided  into  four 
hundred  and  eighty  troches. 

These  are  conveniently  made  into  the  shape  of  Spitta^s  lozenges, 
for  which  a  formula  was  given  in  a  previous  edition.  The  mass  being 
divided  into  portions  of  half  a  troyounce,  each  of  these  is  rolled 
out  between  two  boards  to  a  cylindrical  stick,  and  then  after  it  has 
partially  dried  it  is  cut  with  a  sharp  knife  into  twenty-four  equal 
parts,  each  weighing  about  ten  grains. 

Trochisci  Glycyrrhizce  et  Opii.    ( Troches  of  Liquorice  and  Opium.) 

U.  S.  P. 

Take  of  Extract  of  opium,  in  fine  powder,  twenty-four  grains. 
Liquorice,  in  fine  powder,  two  troyounces. 
Gum  Arabic,  in  fine  powder,  one  troyounce. 
Sugar,  in  fine  powder,  three  troyounces. 
Oil  of  anise,  fifteen  minims. 

Rub  the  powders  together  until  they  are  thoroughly  mixed;  thea 
add  the  oil  of  anise,  and  incorporate  it  with  the  mixture.     ImmA 
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with  water  form  a  mass,  to  be  divided  into  troches,  each  weighing 
six  erains. 

The  formation  of  a  mass  with  these  ingredients  possessing  the 
requisite  softness  and  pliability,  and  jet  firm  enough  to  retain  the 
shape  given  to  it,  is  a  matter  of  considerable  difficulty,  even  with 
those  who  are  somewhat  accustomed  to  it,  while  those  who  are  not 
often  waste  tbeir  material,  as  well  as  their  time,  in  the  manipulation. 

The  following  modified  formula  will  be  found  an  improvement : — 

Take  of  Powdered  liquorice, 

Powdered  gum  Arabic, 

Powdered  susar,  each 5  ounces. 

Oil  of  aniseed 30  drops. 

Sulphate  of  morphia 12  grams. 

Water,  and 

Tincture  of  Tolu,  of  each A  suffi.  quantity. 

Dissolve  the  sulphate  of  morphia  in  one  fluidounce  of  water,  and 
add  the  oil  of  aniseed,  with  sufficient  powdered  gum  Arabic  to  in- 
corporate it  thoroughlv.  To  this  add  one  fluidounce  of  water,  or  a 
sufficient  quantity  ;  add  this,  now,  to  the  mixed  powders,  and  beat 
thoroughly  into  a  mass  of  the  proper  consistence.  This  is  to  be 
divided  into  lozenges,  each  weighing  six  grains,  and  these,  after 
they  are  dry,  are  to  be  varnished  with  tincture  of  Tolu. 

The  mode  of  rolling  and  dividing  these  (and,  consequently,  their 
shape)  is  different  from  that  indicated  for  the  lozenges  of  the  first 
group.  After  beating  the  ingredients  into  a  mass,  portions  of  168 
grains  each  are  weighed  out,  and  each  of  these,  being  rolled  between 
two  smooth  pieces  of  board,  into  a  cylindrical  stick  28  inches  in 
length,  is  laid  away  upon  a  drying  board  until  nearly  dry  and 
brittle,  and  then  cut  with  a  sharp  knife  or  scissors  into  24  eoual 
lozenges,  each  about  1 J  inch  in  length,  and  weighing  7  grains  wnen 
moist,  but  reduced  in  weight  by  drying. 

About  twelve  lozenges  contain  an  ordinary  adult  dose  of  sulphate 
of  morphia.  Made  by  this  recipe,  they  are  less  liable  to  constipate 
the  bowels,  and  are  less  bitter  to  the  taste  than  the  officinal. 

Trochisci  Morphice  et  Ipecaciumh/B.    {Troches  of  Morphia  and 

Ipecacuanha.)  ^ 

Take  of  Sulphate  of  morphia,  twelve  grains. 

Ipecacuanha,  in  fine  powder,  forty  grains. 
Sugar,  in  fine  powder,  ten  troyounces. 
Oil  of  gaultheria,  five  minims. 
Mucilage  of  tragacanth,  a  sufficient  quantity. 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
add  the  oil  of  gaultheria,  and  incorporate  it  with  the  mixture. 
Lastly,  with  mucilage  of  tragacanth  form  a  mass,  to  be  divided 
into  four  hundred  and  eighty  troches. 

Fig.  238  exhibits  the  apparatus  used  for  making  lozenges  of  the 
form  that  Wistar's  and  Spitta's,  two  popular  lozenges  in  Phila- 
delphia and  many  other  parts  of  this  country,  are  ordinarily  made. 

A  represents  a  board  aoout  27  inches  long,  20  wide,  and  an  inch 
thick ;  at  five  inches  from  one  side,  the  surface  is  planed  off  to  a 
47 
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thicknessof  one-fourth  of  an  inch,  slanting  uniformly.  On  the  under 
side  at  each  end  is  a  strip  }  of  an  inch  thick,  extending  the  whole 
width  of  the  board ;  and  at  each  end  on  the  top  are  brass  pieces  J 
of  an  inch  in  thickness,  secured  by  screws.    B  represents  the  roller 

Fig.  238. 


board,  which  is  about  33  inches  long,  four  or  five  inches  wide,  and 
}  of  an  inch  thick,  with  guides  which  fit  the  guides  on  the  board 
upon  which  the  mass  is  rolled ;  in  the  back  of  this  board  parallel 
pieces  of  brass  are  set  }  of  an  inch  apart.  C  represents  a  board 
having  parallel  semi-cylindrical  grooves  extending  from  end  to  end, 
in  which  the  lozenges  are  received  and  kept  till  dry  enough  to  pack. 

Unofficinal  Lozenges. 
Dr.  Jackson's  Pectoral  Lozenges. 

Take  of  Powdered  ipecacuanha 10  grains. 

Sulphurett^  antimony 5  grains. 

Muriate  of  morphia 6  grains. 

Powdered  gum  Arabic, 

Powdered  sugar, 

Powdered  ext.  of  liquorice,  of  each     ...  11  drachms. 

Tincture  of  Tolu 4  drachms. 

Oil  of  sassafras 4  drops. 

To  be  made  into  a  stiflT  mass  with  simple  syrup,  and  divided  into 
200  lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  con- 
tains jV  grain  of  ipecac,  ,V  grain  of  the  antimonial,  ,*,  grain  of 
morphia.  They  are  usually  rolled  into  flat  cakes,  and  cut  out  with  a 
rouhd  punch,  as  described  under  the  head  of  theofilcinal  lozenges. 

Few  remedies  for  pectoral  uflfections  requiring  anodyne  and  nao- 
seant  treatment  are  so  popular  as  this.  Dose,  one  every  three  or 
four  hours. 

Dr.  Jackson^s  Ammonia  Lozenges. 

Take  of  Muriate  of  ammonia IJ  drachms. 

Muriate  of  morphia 3   p^ins. 

Powdered  elm  Imrk 6   drachms. 

Powdered  gum  Arabic, 

Powdered  sugar, 

Powdered  ext.  of  liquorice,  of  each      ...  7   drachms. 

Tincture  of  Tolu 3    drachms. 

Oil  of  partridge-berry    .     .  • 4   drops. 

To  be  made  with  syrup  into  180  lozenges,  or  into  lozenges  of  10 
grains  each,  containing  \  grain  muriate  of  ammonia,  and  ^^  of  a 
grain  of  the  morphia  salt. 


UNOFFICINAL    LOZENGES.  789 

These  are  used  for  somewhat  similar  affections  with  the  fore- 
going, and  are  made  into  the  same  shape. 

Parrish^s  Cough  Lozenges. 

Take  of  Powdered  ipecacuanha 50  grains. 

Kermes  mineral 100  grains. 

Sulphate  of  morphia 16  grains. 

Powdered  sugar, 

Powdered  gum  Arabic, 

Powdered  ext.  of  liquorice,  of  each    ...  3  ounces. 

Oil  of  anise 40  drops. 

Syrup  of  Tolu Sufficient. 

To  be  made  into  a  mass  and  divided  into  320  lozenges,  each  con- 
taining about  \  grain  of  ipecacuanha,  ^  grain  of  kermes,  ^V  grain 
of  morphia  salt. 

We  nave  been  in  the  habit,  for  the  last  ten  years,  of  preparing 
these  pectoral  lozenges,  which  are  not  unlike  those  of  Dr.  Jackson. 
The  recipe  was  made  with  the  advice  of  a  medical  friend,  and  has 
proved  a  useful  one,  producing  a  comparatively  active  preparation. 

The  dose  of  these  is  one  three  or  four  times  a  day. 

Phospkatic  Lozenges. 

Take  of  Phosphate  of  calcium 10  ounces. 

Phosphate  of  iron 2  ounces. 

Phosphate  of  sodium 6  drachms. 

Phosphate  of  potassium 2  drachms. 

Phosphoric  acid 2  drachms. 

Sugar,  in  powder 17  ounces. 

Powdered  ginger, 

Syrup,  of  each Sufficient. 

Mix  the  phosphates  of  calcium  and  iron  with  the  sugar  and 
ginger,  by  passing  through  a  fine  sieve;  then,  by  the  aid  of  heat, 
dissolve  the  phosphates  of  sodium  and  potassium  and  phosphoric 
acid  in  the  syrup,  and  make  into  a  mass  with  the  mixed  powders. 
Roll  this  into  a  cake  of  the  proper  thickness,  dusting  it  with  a  sifted 
mixture  of  one  part  of  phosphate  of  iron  and  eight  parts  of  sugar, 
and  cut  out  the  lozenges,  each  weighing  fifteen  grains. 

Each  lozenge  contains  five  grains  ot  phosphate  of  calcium,  one 
grain  of  phosphate  of  iron,  and  half  a  grain  of  the  mixed  phos- 
phates of  sodium  and  potassium. 

The  use  of  the  phosphates  prescribed  above  has  recently  been 
adopted,  to  a  large  extent,  with  a  view  to  supplying  elements  to 
the  system  which  are  apt  to  be  deficient,  particularly  among  chil- 
dren, in  large  cities.  It  is  asserted  that  these  salts  not  only  aid 
in  building  up  the  bony  structure,  when  it  is  deficient,  but  assist 
in  maintaining  the  irritability,  without  which  assimilation  and 
nutrition  are  always  lacking.  The  dose  for  children  may  be  from 
one  to  two,  three  times  a  day. 
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Astringent  Hose  Leaf  Tablets. 

Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each 6  parts. 

Powdered  tragacanth 1  part 

Powdered  sugar 48  parts. 

Mix,  and  make  into  a  mass  with  rose-water  and  vanilla  syrop, 
then  divide  into  lozenges  of  ten  grains  each.  To  be  taken  ad 
libitum  for  chronic  relaxed  conditions  of  the  throat  and  mouth. 

Chlorate  of  Potassium  Tablets. 

Take  of  Chlorate  of  potassium 200  grains. 

Powdered  red  rose 300  grains. 

Powdered  sugar 500  grains. 

Oil  of  rose 1.5  drops. 

Oil  of  orange 100  drops. 

Reduce  the  chlorate  of  potassium  to  a  very  fine  powder,  sepa- 
rately, for  fear  of  explosion,  and  incorporate  it  thoroughly  with  U)e 
other  dry  ingredients  by  sifting  together ;  add  to  these  the  flavoring 
oils  and  make  up  the  mass  with  jelly  of  black  currants,  then  divide 
into  100  lozenges,  each  containing  ten  grains.  Dose,  one  occa- 
sionally in  sore  throat,  ulcerated  mouth,  etc. 

Catechu  Lozenges. 

Take  of  Catechu 2  ounces. 

Tragacanth J  ounce. 

White  sugar 12  ounces. 

Rose  water Sufficient. 

Make  into  ten-grain  lozenges;  to  be  used  ad  libitum. 
These  are  particularly  adapted  to  cases  of  relaxation  of  the  uvula, 
irritation  of  the  larynx,  etc. 

Wild  Cherry  Tablets. 

Take  of  Wild  cherry  bark,  finely  powdered    .    .     .    .    Ibj.  (officinal). 
Alcohol q.  s. 

Make  a  tincture  by  percolation,  evaporate  to  dryness,  and  power 
the  extract — to  this  add 

Powder  of  blanched  almonds ^iij. 

Gum Jiv. 

Sugar ttiij-3iv. 

The  above  modification  of  the  formula  of  W.  R.  "Warner  pro- 
duces a  tine  preparation,  retaining  the  sedative  virtues  of  the  drug 
aa  concentrated  as  is  safe  in  this  form  of  preparation. 

Make  a  mass,  and  divide  into  oval  lozenges  of  ten  grains  each. 
Thoy  are  very  bitter,  and  develop  hydrocyanic  acid  when  intro- 
duiHHi  into  the  mouth,  acting  with  energy  as  a  sedative  remedy. 
(>no  lozenge  is  a  dose,  repeated  as  occasion  requires. 

The  pharmacist  will  often  find,  especially  in  very  damp,  warm 
wt^thor.  difRouUy  in  drying  lozenges,  particularly  those  which  con- 
toiu  dolU^ueeceut  and  very  soluble  salts,  such  as  muriate  of  ammo- 
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nia.  This  difficulty  has  been  overcome  by  the  use  of  a  box,  made 
of  well-seasoned  wood  free  from  cracks  or  loose  knots,  lined  with 
paper  pasted  carefully  over  the  inside,  the  lid  being  hinged  on,  and 
the  edge  of  the  box  where  the  lid  rests  being  covered  with  thick, 
soft,  white  skin.  Shelves  are  arranged  on  which  to  support  the 
lozenges  or  other  substances  while  drying,  and  a  tray  in  the  bottom 
is  provided  for  holding  a  quantity  of  unslaked  freshly  burnt  lime; 
after  the  lime  and  articles  to  be  desiccated  are  arranged  in  the  case, 
the  lid  is  securely  closed  and  kept  shut  for  such  a  space  of  time  as 
is  requisite  to  insure  the  absorption  of  the  moisture  from  the  article 
by  the  lime. 

Candy  and  Drops. 

Various  kinds  of  candy  are  used  in  medicine  for  the  well-known 
expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the 
effects  of  such  medicines  as  may  be  convenient^'  combined  with  it. 
The  manufacture  of  these  pertain  almost  exclusively  to  the  confec- 
tioner, who  prepares  a  thick  semifluid  mass  by  using  with  the  sugar 
a  small  portion  of  water,  and  boiling  till  it  is  brought  to  such  con- 
dition that  a  small  portion  removed  from  the  fire  upon  a  glass  rod 
will  solidify  into  a  transparent  candy  on  cooling;  it  is  then  poured 
out  upon  a  marble  slab.  If  the  coloring  or  flavoring  ingredient  is 
in  j)Owder,  as,  for  instance,  tartaric  acid  used  in  making  lemon 
drops,  it  is  worked  in  with  the  melted  candy  on  the  slab ;  other- 
wise it  must  be  added  before  testing  its  hardness  and  removing 
from  the  fire.  The  sheet  of  melted  candy,  being  smoothed  upon 
the  surface,  if  designed  for  secrets,  a  very  common  form,  is  par- 
tially cut  through  into  squares,  and  then,  when  brittle,  broken  off*; 
if  designed  for  drops,  the  candy  requires  to  be  run  into  moulds 
upon  a  machine  constructed  for  the  purpose;  if  for  sticks,  it  is 
rolled  and  drawn  out  to  the  required  thickness. 

By  kneading  and  working  this  material  while  soft,  its  whiteness 
is  increased.  The  principal  art  in  making  candies  is  in  the  remov- 
ing them  from  the  fire  at  just  the  right  moment  before  caramel 
begins  to  be  formed,  and  not  until  the  whole  of  the  uncombined 
water  is  driven  oft';  besides  the  proximate  mode,  with  a  glass  rod, 
given  above,  the  elevation  of  the  boiling  point  to  exactly  a  certain 
point  is  an  indication  that  the  candy  is  finished. 

The  fruit  essences,  so  called,  prepared  by  artificial  processes  from 
fusel  oily  have  been  much  used  of  late  to  flavor  drops.  Lemon  and 
ginger  drops  are  also  much  in  vogue;  the  latter  are  best  prepared 
from  the  piperoM  or  oleoresin  of  ginger  (see  p.  698). 

The  following  recipes  are  appended,  as  of  utility  to  the  pharma- 
cist, who  may  procure  the  admixture  of  the  medicinal  inejredients, 
with  candy  at  the  confectioner's  for  a  few  cents  per  pound  advance 
on  the  cost  of  the  sugar. 
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Ginger  Drops. 

To  ten  pounds  of  the  melted  candy  add  one  ounce  of  piperoid  of 

Singer,  and,  by  means  of  an  appropriate  apparatus,  run  it  into 
rops  the  size  of  cherry-stones. 

Medicated  Secrets^  or  Cough  Candy. 

To  ten  pounds  of  melted  candy  add  the  following  mixture,  and 
divide  into  secrets: — 

Take  of  Tincture  of  squill fjiv. 

Camphorated  tincture  of  opium, 

Tincture  of  Tolu,  of  each fjaa. 

Fluid  extract  of  ipecacuanha, 

Oil  of  gaultheria,  of  each Hviij. 

Oil  of  sassafras n^^vj. 

Oil  of  aniseed "liij. 

Used  ad  libitum  in  ordinary  coughs. 


CHAPTER    XIV. 

EXTRACTA  RESINA  AND  "CONCENTRATED  REMEDIES.*' 

The  number  of  Eclectic  Concentrated  Remedies  in  common  use, 
and  the  general  interest  felt  in  them,  which  has  now  extended  to 
transatlantic  countries,  seem  to  demand  that  an  effort  should  l>e 
made  to  include  in  this  work  some  notice  of  all  of  them,  which  are 
liable  to  be  met  with  by  physicians  and  pharmacists.  The  manu- 
facturers of  these  preparations  are  all  independent  of  each  other; 
each  claiming  the  superiority  of  his  own  preparations  over  those 
of  his  rivals;  each  adopting  such  formulas,  and  such  nomenclature, 
as  his  own  convenience  suggests.  For  many  of  them  no  formulas 
are  published,  and  no  accurate  description  of  their  chemical  and 
physical  properties  has  appeared,  while  an  examination  for  the  pur- 
poses of  this  work  would  be  unnecessary. 

Some  of  the  "Eclectic  remedies"  are  nearly  pure  resins,  like 
three  Hesince  of  the  British  Pharmacopoeia.  Viewed  as  pharmaceu- 
tical preparations,  eligible  for  use  in  medicine,  though  not  purified 
so  as  to  rank  as  distinctive  proximate  principle&s  these  are  veiy 
appropriately  named  resinous  extracts  or  resins.  The  term  **  Resi- 
noid,  so  commonly  used,  is  less  appropriate  to  the  class,  implying, 
as  it  does,  a  resemblance  to  resins,  while  all  of  these  are  either 
resins,  oleoresins,  or  more  or  less  mixed  proximate  principles  pos- 
sessing no  real  resemblance  to  the  class  of  resins.  Some  of  the 
concentrated  remedies  lay  claim  to  the  title  of  "  Alkaloids ;"  these 
either  are  or  are  not  vegetable  alkalies,  though  never  purfe ;  and  the 
same  objection  applies  to  designating  them  under  a  name  which  is 
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far  from  being  clearly  descriptive  of  their  chemical  character.  It  is 
a  scientific  objection  to  the  nomenclature  of  the  eclectics  that  they 
Qse  the  terms  employed  by  chemists  to  designate  the  distinctive 
principles  isolated  from  the  plants  by  analysis,  and  it  is  a  practical 
objection  to  their  system  that  medicines  of  such  totally  difterent 
chemical  proj)erties  are  grouped  together  under  similar  designa- 
tions. The  termination  m,  so  appropriate  to  resins  and  neutral 
principles, is  not  adapted  to  extractive  matters  containing  no  resin; 
and  the  termination  za,  though  quite  appropriate  to  organic  alka- 
lis, is  unsuited  to  the  mixed  principles  precipitated  by  the  empi- 
rical processes  of  these  manufacturers.  Two  preparations  differ- 
ently prepared  from  the  same  drug,  such  as  "  sanguinarin  and 
sanguinarina,"  possessing  different  degrees  of  therapeutic  power — 
the  one  classed  by  them  as  a  resinoid,  and  the  other  as  an  alkaloid 
— should  be  more  definitely  designated  than  by  names  dift'ering 
only  in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy  arises  out 
of  the  substitution  of  the  "Eclectic  hyoscyamin,atropin,  veratrin, 
and  similar  preparations,"  for  the  pure  vegetable  alkalies  found  in 
commerce.  The  dose  is,  of  course,  very  difterent ;  and,  the  genuine 
articles  imported  from  England,  France,  and  Germany  bearing  a 
very  high  price,  the  substitution  of  cheaper  and  inferior  products 
labelledwith  the  same  names  should  be  carefully  guarded  against. 

In  the  present  chapter  the  principal  resinous  and  other  "  ]&lectic 
concentrated  remedies"  are  noticed  without  regard  to  their  strictly 
chemical  characters,  while  the  definite  proximate  principles  of 
plants  used  in  medicine,  which  have  been  isolated  and  examined, 
are  noticed  under  their  several  heads  in  Part  IV.  Many  of  the 
formulas  and  descriptions  given  in  this  chapter  are  not  practically 
familiar  to  the  author,  and  are  given  as  recorded  in  the  several 
works  on  this  system  of  practice.  Of  these,  the  chief  that  have 
been  consulted  are  the  following:  "  The  American  Dispensatory^  by 
John  King,  M.D.,"  published  m  Cincinnati  in  1859,  and  recom- 
mending the  "  resinoid  and  alkaloid"  preparations  of  W.  S.  Merrill 
and  others  of  that  city.  "  Concentrated  Organic  Medicines^  being  a 
Practical  Exposition  of  the  Therapeutic  Properties  and  Clinical  JEm- 
ployment  of  the  Combined  Proximate  Medicinal  Constituents  of  Indi- 
genous and  Foreign  Plants^  by  Grover  Coe,  M.D.,"  fourth  edition, 
1862,  published  by  B.  Keith  &  Co.,  New  York,  of  whose  prepara- 
tions it  treats.  And  ^''Formulas  for  mxikinQ  Tinctures^  Infusions^ 
SyrupSy  Wines^  Mixtures^  Pills^  etc^  from  the  nuid  and  solid  extracts 
prepared  at  th^  laboratory  of  Tilden  k  Co.,  New  Lebanon,  N.  Y." 

The  statements  of  these  authors  are  not  to  be  accepted  as  impar- 
tial. Each  of  the  two  first  named  is  much  engaged  throughout  in 
disparaging  the  preparations  recommended  by  the  other.  The  Cin- 
cinnati work,  in  which  many  formulas  appear,  justly  cliarges  the 
New  York  manufacturers  with  concealing  their  formulas,  and  ad- 
vances the  following  criticism:  " Unfortunately  some  persons  are 
so  wrapped  up  in  what  are  called  *  concentrated  remedies'  that  they 
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will  blindly  employ  an^hing  preaeotod  as  soch  without  itoppiii 
to  inqaire  or  examine  into  its  claims ;  this  ia  decidedly  wrongi'' 

On  the  other  hand,  Dr.  Gtrover  Coe,  writing  in  the  int^rastoid 
New  York  mannfitcturers  of  concentrated  remedies,  lepodiatu  d 
single  principles  or  precipitates  obtained  by  the  same  prooea  f 
almost  every  variety  of  vegetable  substance  as  recommendei  I 
Merrill  and  indorsed  by  Dr.  Kin^.  He  claims  for  his  remeffi 
that  they  embody  not  merely  single  ^  resinoid,"  or  ^^  alkakHd," 
^neatral''  principles  from  plants,  but  all  these  as  contaiaed 
their  several  plants  first  separatelv  isolated  and  then  reoombiiM 
which  is  practically  impossiole  ana  scientifically  abeanL 

This  extraordinary  assertion,  taken  in  connection  with  the  gn 
number  and  variety  of  remedies  advertised  claiming  to  be  tl 
^  concentrated  equivalents"  of  plants  but  little  known  to  cliemii 
and  never  satisfactorily  analyzed,  cannot  but  strike  the  mind 
any  one  in  the  least  acquainted  with  the  difficulties  of  the  saljc 
as  too  severe  a  tax  on  credulity. 

The  classification  of  the  proximate  principles  of  plants  adopli 
by  Dr.  Coe  is,  moreover,  difi:erent  from  any  known  to  science,  ii 
some  of  the  definitions  given  to  the  several  classes  named  do  d 
corre8iK>nd  with  those  of  the  recognized  authorities.  Thus  6 
oleoresins  are  stated  to  be  compounds  of  fixed  oils,  wax,  and  tm 
while  balsams  are  defined  as  mixtures  of  resin  and  volatile  oil  . 
distinction  is  drawn  without  a  difference  between  resins  and  m 
noids.  ilfeutral  principles,  which  the  author  claims  to  have  bei 
^Hhe  first  to  recognize  in  their  true  remedial  value,  and  the  finti 
establish  in  their  identity  as  a  class  of  distinct  proximate  principle 
and  the  first  to  record  their  physical  and  chemical  characteristicB 
are  said  to  be  altered  in  their  composition  or  completely  destrove 
in  the  preparation  of  extracts,  etc.  In  the  definition  of  these  the 
are  quite  confounded  with  the  nondescript  and  almost  infinite! 
variea  "  extractive*'  substances  which  have  no  single  character  i 
common,  and  are  fast  disappearing  from  the  catalogue  of  vegetab 
products  before  the  searching  scrutiny  of  modern  chemistry. 

It  is  but  simple  justice  to  those  who  are  asked  to  accept  remedi 
prepared  by  secret  processes  upon  faith  in  the  manufacturer,  thi 
}  his  claims,  and  those  of  his  sponsors,  should  be  somewhat  iuquin 

I  into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extracts 
and  concentration  of  medicines  is  a  growing  demand  of  our  tinM 
but  the  efforts  of  the  so-called  ^^  eclectic  pharmaceutist"  in  th 
direction  have  been  marred  by  a  too  exclusive  reliance  upontl 
single  process  of  precipitation  from  a  strong  alcoholic  tincture  1 
water — a  process  well  adapted  to  those  cases  in  which  the  acti 
principle  of  the  drug  is  distinctly  resinous,  but  unsuited  to  a  Isr 
number  of  vegetable  substances,  the  active  principles  of  which  a 
more  or  less  completely  soluble  in  water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  tl 
condition  of  powders  by  the  addition  of  sugar  of  milk,  or  oth 
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drv  material,  to  those  which  are  naturally  soft  or  oily,  has  many 
objections,  among  which  are  their  unnecessary  dilution,  and  the 
increased  exposure  of  their  particles  to  oxidation  or  evaporation. 

An  important  objection  to  this  system  of  practice  is  that  while 
it  claims  to  be  eclectic,  it  is,  in  fact,  exclusive,  confining  its  reme- 
dies almost  entirely  to  indigenous  drugs  of  vegetable  origin.  It 
must  be  confessed  that  the  variety  of  our  indigenous  materia  medica 
18  very  great,  and  perhaps  sufficient  for  most  purposes  of  the  phy- 
Bician ;  out  there  is  neither  philosophy  nor  policy  in  creating  an 
exclusively  American  system  of  practice,  while  by  commerce,  by 
literature,  and  science,  our  country  is  linked  with  all  the  civilized 
world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and 
scientific  truthfulness  which  pervades  its  literature.  There  is  an 
obvious  special  pleading  in  arguments,  and  an  aim  to  promote  local 
business  interests  in  its  publications,  which  necessarily  detract  from 
its  reputation  and  shut  out  its  professors  from  the  sympathy  and 
countenance  of  the  class  whose  influence  can  least  be  spared  from 
any  scientific  reform. 

The  so-called  "  American  system  of  practice"  requires  a  protest 
against  its  exclusiveness,  its  empiricism,  and  its  unprofessional 
character;  but  that  whatever  of  good  it  contains  may  be  made 
known,  the  present  chapter  is  devoted  to  a  notice  of  the  remedies 
oftered  by  its  rival  schools. 

The  "  Eclectic  remedies"  are  preceded  in  the  present  chapter  by 
the  new  officinal  class  Resinm^  one  of  which,  resina  podophylli,  ori- 
ginated with  practitioners  of  that  school,  and  is  the  most  popular 
representative  of  its  class. 


Besince,  U.  S.  P. 

Offlelnal  name. 

Dose. 

Properties. 

Synonyme. 

Resinn  jalapsB 
•*      podophylli 
"      Bcammonii 

grain  y 
grain  ij 
grainy 

Cathartic 
<< 

Jalapin. 
Podophyllin. 
Resin  of  scammony. 

REMARKS. 

The  resins  of  jalap  and  May-apple  roots,  as  above,  are  prepared 
by  percolation  with  alcohol  througn  the  finely  powdered  root  until 
the  percolate  ceases  to  cause  a  precipitate  on  being  dropped  into 
water,  in  the  case  of  the  former  preparation,  but  in  the  case  of  po- 
dophyllin acidulated  water  is  directed  to  be  used*  This  is  then  to 
be  reduced  to  about  half  the  quantity  of  the  root  employed  (the 
alcohol  being  recovered  by  distillation),  and  thrown  into  eight  times 
its  bulk  of  water,  which  precipitates  the  resin  ;  this  is  then  washed 
and  dried  and  powdered,  in  which  state  it  is  dispensed. 

For  the  characteristic  distinctions  of  •resin  of  jalap  and  podo- 
phyllin, the  reader  is  referred  to  Am.  Joum.  Pharm.^  1862,  p.  113. 

Kesin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
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yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  ia 
the  usual  process  of  the  manufacturers,  in  which  muriatic  acid  ia 
added  to  the  water  with  which  it  is  to  be  precipitated.  It  is  partly 
soluble  in  ether,  and  the  residue,  when  dissolved  in  solution  of 
potassa,  is  precipitable  by  dilute  muriatic  acid  in  excess.  Prof.  F. 
Fullager  has  lately  announced  the  existence  in  the  root  of  podo- 
phyllum of  the  alkaloid  berberina^  which  was  previously  noticed  by 
Mr.  Hodgoon,  Jr.,  as  yellow  coloring  matter ;  being  soluble  in  cold 
water  this  is  lost  by  the  oflScinal  method  of  prer)aration  ;  but  owins: 
to  the  insolubility  of  the  yellow  muriate  of  berberina  it  is  mixed 
with  the  precipitated  resin,  and  accounts  for  the  yellow  color  of 
the  comvLiQVQAvX  podophyllin^  and  in  part  for  some  of  its  properties. 

Resin  of  scammony  is  directed  to  be  prepared  according  to  the 
U.  S.  P.  from  commercial  scammony  by  digesting  with  successive 
portions  of  boiling  alcohol  until  exhausted,  mixing  the  tinctures, 
evaporating  to  a  syrupy  consistence  by  distilling  off  the  alcohol, 
adding  the  concentrated  liquid  to  water,  washing  and  drying  the 
precipitate.  It  is  wholly  soluble  in  ether,  also  in  officinal  solution 
of  potassa,  from  which  solution  an  excess  of  diluted  muriatic  acid 
does  not  pregipitate  it. 

^  resin  of  scammony  is  prepared  from  the  dried  roots  by  the  pro- 
cess of  the  British  Pharnnacopoeia^  which  differs  from  the  foregoing. 
The  roots  are  digested  with  water  and  with  diluted  acid,  by  which 
means  they  are  deprived  of  all  matter  soluble  in  these  menstroa, 
then  with  alcohol,  which  dissolves  out  the  resin,  which  is  collected 
on  the  recovery  of  the  alcohol  by  distillation.  The  roots  are  col- 
lected in  Asia  Minor,  dried  and  shipped  to  London,  where  this 
resin  is  now  manufactured.  The  physical  qualities  of  the  scam- 
mony thus  prepared  differ  considerably  from  virgin  scammony  and 
from  the  officinal  resin,  being  non-porous,  not  producing  a  lather 
when  rubbed  with  water,  and,  instead  of  possessing  a  musty  or  soar 
cheese-like  odor,  having  an  aromatic  and  fruity  smell.  Its  dose  is 
from  four  to  twelve  grains. 

Medical  Properties. — The  medical  properties  of  these  three  resins 
are  somewhat  similar.  Pesin  of  jalap  has  long  been  known  as  a 
powerful  cathartic,  in  doses  of  from  one  to  five  grains,  triturated 
with  sugar  or  other  diluents  or  correctives. 

Podophyllin  is  undoubtedly  one  of  the  most  powerful  purgatives 
in  use,  acting,  in  doses  of  two  to  four  grains,  as  a  drastic  cathartic, 
accompanied  in  its  action  with  much  nausea  and  grif)ing.  In 
smaller  doses  {\  grain  to  one  grain),  it  operates  as  an  alterative  and 
cholagogue.  It  is  claimed  for  this  remedy  that  it  is  a  regulator  of 
the  secretions,  tending  to  restore  them  to  normal  activity,  and  that 
it  completely  supersedes  mercury  in  all  ciises  where  it  is  indicated, 
even,  in  some  cases,  producing  ptyalism.  It  is  seldom  or  never 
employed  alone,  its  effects  being  greatly  increased,  and  its  dose 
lessened,  according  to  the  testimony  of  practitioners  accustomed  to 
its  use,  by  long  trituration  with  four  to  ten  times  its  weight  of 
sugar  or  suojar  of  milk.  "  Caulophyllin"  combined  with  it  is  said 
to  materially  lessen  its  painful  and  disagreeable  effects.     A  com- 
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pound  of  podophyllin,  with  ten  parts  of  *'  leptandriu"  and  ten  of 
Bagar,  is  esteemed  as  an  alterative  in  djspepia ;  the  discovery  of 
the  presence  of  berberiua  in  the  commercial  podophyllin  explains 
its  known  tonic  effects. 

liesin  of  scammony  has  been  verv  rarely  prescribed  ;  it  was  offi- 
cinal for  the  first  time  in  1860,  as  distinct  from  the  impurities  asso- 
ciated with  it  as  commercial  scammony.  It  was  made  officinal  for 
the  purpose  of  introducing  it  as  an  ingredient  into  the  compound 
extract  of  colocynth.  Its  nigh  cost  deters  all  but  the  most  consci- 
entious manufacturers  from  complying  with  the  officinal  directions 
in  this  respect. 

Unofficinal  Concentrated  Remedies. 

Apocynin  is  the  name  given  to  a  preparation  by  J.  B.  Bobinson, 
formerly  of  Cincinnatijfrom  the  rootof  Apocynumandroseemifolium, 
and  recommended  by  Dr.  John  King  in  his  Dispensatory.  The 
formula  directs  the  preparation  of  a  saturated  tincture  of  the  root, 
treating  this  with  ammonia,  then  filtering  and  precipitating  the 
apocynm  with  sulphuric  acid,  added  gradually ;  it  is  to  be  washed 
in  one  or  two  waters  and  then  dried.  One  pound  of  the  root  yields 
about  half  an  ounce.  It  is  represented  as  a  powder  of  a  dark  brown 
color,  a  strong  odor  of  the  root,  and  a  bitter,  nauseous,  and  unplea- 
sant taste.  It  is  recommended  in  jaundice,  hepatic  torpor,  and 
constipation,  combined  in  equal  parts  with  leptandrin  and  myricin. 
This  dose,  as  given  by  Tilden,  is  }  to  2  gr.  Another  remedy  called 
apocynine  is  mentioned  by  "  eclectic"  writers,  described  as  being 
very  bitter  and  of  a  dark  orange  color. 

Alnuine  and  Alnuin  are  names  ffiven  to  preparations  derived  from 
the  bark  of  t^Llnus  rubra  (Tag  Alder).  The  last  named  is  recom- 
mended as  possessing  alterative,  tonic,  and  sub-astringent  properties 
in  doses  of  one  to  three  grains  three  or  four  times  a  day.  The 
other  is  said  to  be  adapted  to  the  same  purposes.^  Alnuin  is  an- 
nounced in  Tilden's  Formulary  as  useful  in  herpes,  syphilis, 
scorbutus,  impetigo,  etc.,  and  by  Dr,  Grover  Coe  as  adapted  to 
scrofula,  eruptions  of  the  skin,  rheumatism,  and  syphilis,  and 
wherever  an  alterative  is  required. 

Ampelopsin  is  a  preparation  from  Ampelopsis  quinquefolia  (Vir- 
ginia creeper),  made  by  an  unpublished  process ;  it  is  reputed  to  be 
alterative,  diuretic,  expectorant,  anti-syphilitic,  astringent,  and 
tonic.     Dose,  3  to  10  grains. 

Asclepidin  is  a  concentnited  preparation  from  Asclepias  tuberosa 
(pleurisy  root),  obtained  by  a  process  similar  to  that  for  the  resin 
cimicifugin,  and  is  a  dark  semi-liquid  extractive-like  mass.  Its 
dose  is  trom  1  to  5  grs.  three  times  a  day,  as  an  exi)ectorant,  dia- 
phoretic, and  tonic.  It  is  recommended  in  fevers  of  every  type, 
inflammatory  diseases,  hooping-cough,  and  in  chronic  diseases  of 
digestive  organs,  and  Dr.  Coe  speaks  of  Keith's  asclepin  as  unU 
versally  admissible  in  the  treatment  of  disease. 

Ascletine  is  described  as  a  white  powder,  with  but  little  taste  or 
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odor,  recommended  aR  the  active  principle  of  the  plant;  but  I 
editor  of  the  H-tcdic  Dispensatory  thinks  it  "an  im|H>sition d] 
the  profesaioii." 

Barosmin,  derived  from  buchu  by  an  unpublished  process, 
asserted  by  Dr.  Grover  Coe  to  be  a  diuretic,  ulterative, diaphon 
tonic,  stimulant,  antispasmodic — ^properties  which  have  not  b 
claimed  for  the  leaves  theniBclves.     Dose,  from  2  to  4  grains. 

£i//>(mji  is  a  preparation  prescribed  by  the  "eclectic"  practitioi 
from  the  bark  of  the  root  and  the  leaves  (?)  of  Baptittia  tinct 
wild  indigo),  one  of  our  familiar  indigenonn  weeds.  In  itschi 
cal  nature  it  seems  to  be  a  resinous  extntctive,  which  is  said  t( 
precipitated  by  an  acid,  or  by  acetate  of  lead,  from  the  Baton 
tincture.  The  formula  has  not  been  published.  It  is  describe 
of  a  yellowish-brown  color,  a  strong  and  characteristic  odor,ai 
bitter,  disagreeable,  jiersiatent  taste.  It  is  only  jiartinlly  boIdM 
alcohol,  much  more  so  on  the  addition  of  ammonia  or  potaaea. 
is  given  in  a  dose  of  from  J  to  j  grain  with  a  view  to  increase 
action  of  the  glandular  system  and  to  arouse  the  liver,  also  a 
exiorual  application  to  gangrenous  and  erysipelatous  ulcerati 
Variously  combined  it  is  much  prescribed  in  "  eclectic"  praci 
In  large  doses  it  is  said  to  produce  very  disagreeable  jirostratio 

CaidophuUin. — This  i>reparation,  from  the  root  of  Leonticc  tbi 
troidcH  (^fichx.),  Caulophyllum  tlialictroides  (blue  cohosh), is  n 
by  Merrill,  by  precipitation  from  the  saturated  tincture,  simila 
the  preparation  of  podophyllin  and  cimieifugin,  uciug,  howerei 
email  a  quantity  of  water  as  iKissible  to  pi'event  waste,  as  the 
cijjitate  is  eoluhle.  Caulophylliu  thus  prcitared  is  an  exttae 
snlwtiince  of  a  light  brown  color,  with  a  [leculiar,  not  unplwt- 
odor,  and  a  slightly  bitter  taste,  and  some  degree  of  pungency, 
is  said  to  be  insolublo  in  ether,  jiartially  soluble  in  water,  more  & 
alcohul;  tlie  addition  of  solution  of  ammonia  renders  it  sohibl 
either  menstruum,  and  the  solution  becomes  a  dark  wine  color, 

The  following  process  for  obtaining  caulnphyllin  is  by  Dr.  F 
Hill,  of  Cincinnati :  Exhaust  the  root  of  (•auIo])hyIlum  with  al« 
and  ohtniu  a  thick  fluid  extract,  add  this  to  twice  its  volomt 
satunited  aqueous  sohition  of  alum,  and  jilace  it  aside  to  rest 
thi-ee  or  four  days;  then  place  it  on  a  filter  cloth,  and  allow 
water  to  filter  through;  wash  the  product  two  or  three  timwn 
fresh  water,  and  let  the  residuum  dry  in  the  o]»en  air.  'Wbem 
it  readily  forms  a  powder  of  a  light  grayish  color. 

The  onlinarv  dose  of  oaulophyllin  is  from  one-fourth  of  acr 
to  one  grain,  fliree  or  four  times  a  day,  its  therapeutic  cfl'ect  W 
exortciion  the  uterus,  as  a  tonic  and  alterative.  As  a  mrtnri 
it  is  given  in  doses  of  from  two  to  four  grains,  at  intervals  of  U 
30  minutes  after  actual  labor  has  commenced. 

Caulophyllin  is  said  to  he  prepared  by  some  mannfacturoP fi 
an  aqueous  infusion  of  the  root,  decolorized  by  animal  charcoal,i 
concentrated  in  vacuo  by  adding  infusion  of  galls,  or  Pti  per« 
alcohol,  collecting  the  precipitate,  drying  and  powdering  it.  I' 
then  sold  as  an  "  aMa/oiV/,"  although  its  propertiea  are  saiil  not 
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Twry  much  from  those  of  the  first,  which  is  usually  considered  as  a 
^resinoid.'^ 

Ceanoihine  is  the  name  given  to  a  preparation  described  in  the 
Neio  York  Journal  of  Organic  and  Medical  Chemisti-y^  vol.  i.  page 
43,  as  prepared  from  the  leaves  of  the  New  Jersey  tea,  Ceano- 
thus  Americanus,  by  the  following  process :  First  extract  the  color- 
ing and  resinous  matter  from  the  leaves  by  alcohol,  then  place  the 
mass  in  an  alembic  apparatus  (?)  and  displace  the  alcohol  remaining 
in  it,  after  which  the  mass  is  to  be  subjected  to  the  percolating 
process  with  hot  distilled  water  until  the  active  principle  is  dis- 
placed. The  aqueous  solution  is  then  evaporated  in  vaxiuo  to  the 
consistencv  of  thick  syrup,  and  precipitated  and  purified  in  nearly 
absolute  alcohol.  The  precipitate  is  then  directed  to  be  dried  into 
a  partially  crystalline  mass,  in  a  vacuum  at  about  100°  F.  The 
preparation  reduced  to  powder  is  said  to  be  nearlv  white,  and  to 
resemble  green  tea  in  oaor  and  taste.  It  is  soluble  in  water,  but 
nearlv  insoluble  in  alcohol,  in  which  properties  it  a])pears  to  re- 
Bemble  some  of  the  so-called  eclectic  *^  alkaloids,"  as  caulophyllin. 

This  process,  like  many  others,  is  too  obscure  to  be  used  by  the 
uninitiated,  and  the  preparation  can  only  be  adopted  by  those  who 
accept  it  on  the  ground  of  confidence  in  the  manufacturers. 

Cerasein  is  the  only  jHreparation  derived  from  the  unofficinal  bark 
of  Cerasus  Virginiana  (choke  cherry).  It  is  highly  lauded  by  Dr. 
Orover  Coe  as  a  substitute  for  quinine  in  certain  conditions  of  the 
Bvstem  wherein  the  vegetable  alkali  is  inadmissible.  He  represents 
that  cerasein  contains  ^^resinoid"  and  neutral  principles  besides 
amygdalin,  phloridzin,  and  picrin.  Dose,  5  to  10  grains.  It  is  not 
made  by  the  eclectic  manufacturers  generally. 

Chelonin  is  a  "resinoid,"  prepared  from  Chelone  glabra  (balmony). 
No  formula  is  published  for  it,  but  it  appears  to  be  given  in^doses 
of  from  1  to  2  grains,  as  a  representative  of  the  leaves  from  which 
it  is  prepared.  These  are  accounted  tonic,  cathartic,  and  anthel- 
mintic. 

Cimicifugin^  or  Macrodn^  another  eclectic  "  resinoid,"  is  prepared 
by  forming  a  concentrated  tincture  of  black  snakeroot,  Cimicifuaa 
racemosa^  diluting  it  with  its  bulk  of  water,  and  distilling  oft*  the 
alcohol.  It  is  then  collected  from  the  bottom  of  the  vessel  and 
powdered.  A  modification  of  this  process  by  Prof.  R  8.  Wayne, 
yields  a  more  ele^nt  and  more  active  preparation.  He  directs 
that  the  strong  tincture  shall  be  allowed  to  evaporate  sponta- 
neously, until  a  solid  mass  is  deposited,  the  remaining  fluid  is 
poured  ofiTand  the  mass  dissolved  in  alcohol,  slowly  evaporated  to 
the  consistence  of  a  fluid  extract,  and  then  placed  in  thin  layers 
upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of 
a  faint  odor,  and  a  slightly  bitter  nauseous  taste.  It  has  not  been 
analyzed,  but  appears  to  be  an  impure  resin.  I  obtained  4f  per 
cent,  of  it  in  my  experiments.  (See  paper  on  Eclectic  Pharmacy, 
Am.  Joum.  Pharm.^  vol.  xxiii.  p.  829.)  Its  medical  properties  are 
described  in  Dr.  King's  Dispensatory  as  tonic,  alterative,  nervine, 
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anti-periodic,  with  an  especial  affinity  for  the  uterus.  It  does  not, 
according  to  this  authority,  possess  the  narcotic  properties  of  the 
root.  Dr.  Grover  Coe  considers  the  macrotin  of  Keith  as  alterative, 
antispasmodic,  stimulant,  diaphoretic,  diuretic,  expectorant,  resol- 
vent, nervine,  emmenagogue,  parturient,  tonic,  and  narcotic,  and 
enumerates  twenty-eight  diseases  in  which  it  is  employed.  In  re- 
gard to  this  particular  manufacture,  it  may  be  remarked  that  it 
claims  to  be  composed  of  three  principles,  "resinoid,  alkaloid,  and 
neutral."  Cimicifugin  is  considerably  used  by  practitioners  in  th^ 
treatment  of  chorea.  Of  course,  a  great  variety  of  combinations 
may  be  resorted  to  as  occasion  requires,  and  it  undoubtedly  deserves 
a  fair  trial  of  its  merits,  especially  as  it  is  a  preparation  free  from 
the  suspicion  of  empiricism  or  secrecy.  Its  dose  is  from  1  to  6 
grains. 

Chimaphilw^  catalogued  among  the  concentrated  medicines  of 
one  of  the  eclectic  manufacturers  as  an  alterative,  tonic,  diuretic, 
and  astringent,  is  derived  from  Chimaphila  umbellata  by  the  fol- 
lowing process:  Agitate  a  tincture  of  pipsissawa  with  chloroform, 
allow  the  mixture  to  stand,  remove  the  lighter  liquid,  and  permit 
the  chloroformic  solution  to  evaporate.  The  crystalline  residue 
should  be  purified  by  solution  in  alcohol,  filtration,  and  spontane- 
ous evaporation.     The  dose  is  2  or  8  grains. 

Collinsoninj  derived  from  Collinsonia  canadensis  (hard-hack,  or 
stone  root),  is  represented  by  Dr.  Coe  as  a  valuable  tonic,  astringent, 
diaphoretic,  alterative,  resolvent,  and  diuretic,  in  doses  of  5  grains. 

Comine  is  the  name  applied  to  a  precipitate,  obtained  by  adding 
to  water  a  saturated  tincture  of  the  bark  of  Cornus  Florida  (dog- 
wood). The  details  of  this  method  are  probably  varied  by  the 
several  manufacturers,  and  the  results,  doubtless,  differ  aceordinriy. 
It  is  usually  a  light  grayish-brown  powder,  of  a  peculiar  oSor, 
slightly  bitter,  astringent  taste ;  insoluble  in  water,  diluted  acids, 
and  volatile  oils ;  nearly  soluble  in  alcohol,  entirely  with  the  assist- 
ance of  ammonia  or  caustic  potassa,  which  also  renders  it  partially 
soluble  in  water.  It  is  soluble  in  ether,  and  ammonia  added  removes 
the  cornine  in  solution,  leaving  the  ether  transparent  on  the  surface. 
(King's  Dispensatoiy,)  The  peculiar  bitter  principle  seems  to  have 
been  obtained  by  Prof.  J.  M.  Maisch  in  solution,  but  its  extreme 
facility  of  decomposition  prevented  its  isolation. 

How  far  this  product  is  a  representative  of  the  active  principleB 
of  the  bark  has  not  been  fully  shown,  nor  do  I  know  whether  it 
resembles  the  preparation  long  vended  under  the  same  name  by  the 
late  G.  W.  Carpenter,  of  Philadelphia. 

Dr.  Coe's  work  represents  the  comin  of  B.  Keith  &  Co.  as  con- 
taining the  proximate  principles  soluble  in  alcohol  and  those  solu- 
ble in  water — tannic  acid,  etc—in  the  proportion  in  which  the^-  exist 
in  the  bark,  and  hence  that  it  is  a  more  perfect  representative  <rf 
the  bark  than  the  "resinoid"  cornine  of  Merrill  and  other  manu- 
facturers. A  specimen  I  have  examined  was  equally  soluble  in 
water  and  alcohol,  and  was  evidently  composed  in  great  part  of 
tannic  acid. 
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Dog-wood  bark  Las,  for  many  years,  had  an  excellent  reputation 
as  n  hiiiio  and  aBtrintrent,  and  has  been  used  with  euccesa  in  the 
treatment  of  intermitteuts,  and  it  is  claimed  that  cornine  in  10- 
^ruin  doses  ia  an  excellent  anti-periodic,  adapted  to  supersede 
quinia  where,  from  any  cause,  it  is  conlraindicated,  or  where  it  is 
not  readily  pnicurable.  Of  counw,  this  statement  rauat  be  taken 
with  allowance.  As  a  general  tonic,  it  is  prescribed  in  dosea  vary- 
\ug  from  one  to  ten  grama, 

Corydalia. — The  small  round  tuhers  of  Corvdalia  forniosa  are 
largely  collected  in  the  Western  Statea  of  the  tJnion,  and  conside- 
rably uaed  under  the  name  of  Turkey  corn,  as  a  domestic  and 
eclectic  alterative  remedy,  Aualyaia  has  discovered  the  presence 
of  a  vegetable  alkali  named  corydalina,  v/XxKch  ia  described  in  the 
chapter  on  vegetable  alkalies.  The  eclectic  preparations,  as  iasued 
by  ditFerent  niannfaeturers,  are  called  corydalia  and  conjdalin;  the 
former  claiming  to  be  an  "alkaloid."  and  the  latter  a  " resinoid" 
principle.  Merrill's  process  for  corydalia  consists  in  adding  water 
to  the  tincture,  collecting  the  precipitate,  then  adding  ammonia  and 
collecting  the  additional  jtrecipitate,  filtering  and  adding  muriatic 
acid,  when  "  the  balance  of  the  alkaloid"  ia  precipitated.  That  the 
mixed  precipitates,  which,  according  to  Merrill,  amount  to  little 
more  than  an  ounce  from  four  pounds  of  the  tubera,  can  lay  claim 
to  be  the  alkaline  active  princijile  of  the  drug,  will  be  diaputed  by 
many;  it  ia,  however,  highly  spoken  of  aa  an  alterative  by  Dr. 
King,  who  saya  "  it  will  be  found  useful  in  all  Rcrofulous  and  syphi- 
litic affections,  as  well  as  in  many  cutaneous  diseases."  Con/dalin, 
issued  as  a  "  resinoid,"  of  which  there  is  no  publiahed  formula,  is 
recommended  for  the  same  purpoaca,  in  the  aame  dose — from  (  grain 
to  1  grain.  (King.)  Keith  a  preparation  containing  resin,  resinoid, 
alkaloid,  and  neutral  principle,  is  given,  according  to  Coe,  in  2-grain 
doses.  Combinations  of  these  preparations  with  berberin,  hydras- 
tin,  ptelein,  etc.,  are  recommended  as  tonic,  and  with  podophyllin, 
XBUthoxylin,  stillingin,  iridin,  phytollaccin.  etc.,  aa  alterative.  The 
custom  of  giving  these  combinations  to  the  excluaion  of  individual 
remedies  is  not  lavorabJe  to  a  clear  appreciation  of  their  respective 
therapeutical  properties, 

Ct/pn'pedin.—Tli'is  preparation,  named  on  the  catalogues  of  the 
manufacturers  of  eclectic  remedies,  is  generally  described  as  an  oleo- 
resin ;  it  ia  directed  to  be  prepared  by  the  precipitation  of  a  concen- 
trated tincture  of  the  root  of  Cyprijiedium  pnbescena.  yellow  ladies' 
slipper  root,  by  adding  it  to  water.  It  is  given  in  doses  of  half  a 
grain  to  three  grains  aa  an  antispasmodic  and  anodyne.  Ten  grains 
are  mentioned  as  a  maximum  dose  of  Keith's  prefiaration,  which  is 
stated  to  be  comfiosed  of  a  "  resinoid  and  a  neutral  principle." 

Dioscordn  ia  a  resinous  extract,  prepared  from  a  saturated  tinc- 
ture of  the  root  of  Dioacorea  vill<»a,  wild  yam,  hy  adding  it  to  its 
weight  of  water  and  distilling  off  the  alcohol,  when  the  precipitate 
remaining  in  the  water  may  be  collected,  dried,  and  pulverized ; 
this  process,  which  is  the  same  as  for  other  resinous  extracts,  yields 
a  product  described  in  King's  Bisjjensalon/  aa  a  light  yellowish- 
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brown  powder,  growing  darker  by  age,  deliquescent,  of  a  faint  Bmell 
and  sliglitly  sweetish,  resinous,  very  bitter,  acrid,  and  persistent 
taste.  Like  some  other  resinous  extracts,  it  is  much  more  soluble 
in  alcohol  when  fresh  than  after  long  exposure.  This  preparation 
is  said  to  be  a  valuable  antispasmodic  remedy,  especially  usefal  in 
bilious  colic,  in  which  disease  Dr.  King  believes  it  to  be  as  much 
a  specific  as  quinia  is  in  intermittent,  it  is  given  in  doses  of  1  to 
4  grains  every  ten  or  twenty  minutes  in  colic;  also  variously  com- 
bined in  some  forms  of  uterine  disease,  and  in  combination  with 
extract  of  Corn  us  cericea  to  overcome  tbe  vomiting  of  pregnancy. 

Euonymin  is  an  empirical  preparation,  issued  by  one  of  the  manu- 
facturers of  eclectic  remedies,  of  which  the  mode  of  preparation  is 
not  published.  It  is  a  product  from  the  bark  of  Euouymos  Ame- 
rican us,  and  is  represented  as  consisting  of  a  ^' resinoid,  a  neutral, 
and  an  alkaloid  principle,"  and  as  possessed  of  tonic,  laxative,  alte- 
rative, and  expectorant  properties.    Dose,  from  J  to  4  grains. 

Eupatorine  and  Eupurpurin^  prepared,  according  to  King,  from 
eupatorium  purpureum,  differ  somewhat  in  their  mode  of  prepara- 
tion and  properties,  though,  according  to  the  published  process, 
both  are  precipitated  from  the  alcoholic  solution ;  the  former  by  an 
equal  bulk  of  water  acidulated  with  muriatic  acid,  and  the  latter 
by  twice  the  bulk  of  water  alone.  Eupatorine,  as  prepared  by  J. 
B.  Robinson,  of  Cincinnati,  is  described  as  a  solid  dark-brown  resin, 
with  a  peculiar  slighly  aromatic  odor,  and  a  slightly  bitter  taste; 
though  readily  pulverizable,  it  rapidly  runs  into  a  mass,  which 
blackens  by  a^e  ;  it  is  soluble  in  ammonia  and  potassa,  and  is  {ire- 
cipitated  of  a  fighter  color  from  the  latter  solution  by  muriatic  acid. 
Its  therapeutic  pro[»erties  seem  rather  undetermined.  Tiiden  k  Ca 
prepare  eupatorine  from  Eupatorium  perfoliatum,and  give  tbe  dose 
as  from  1  to  2  gmins  as  a  tonic  diaphoretic,  while  eupurpurin  is 
made  from  R  purpureum,  and  prescribed  as  a  diuretic  in  doses  of 
from  3  to  4  grains. 

Eupurpurin^  of  Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a 
thick  pilular  consistence,  of  a  dark  greenish-brown  color,  having  a 
faint  peculiar  smell,  and  a  slightlj'  nauseous  taste ;  soluble  in  alconcd 
and  ether  and  in  oil  of  turpentine,  from  which  ether  precipitates 
the  resin,  holding  the  oily  portion  in  solution,  and  on  the  aaditioo 
of  alcohol,  the  resin  is  redissolved  ;  it  is  almost  completely  soluble 
in  alkalies,  but  completely  so  on  the  addition  of  a  small  quantity 
of  ether.  This  is  prescribed  in  doses  of  8  grains,  repeated  every 
three  or  four  hours,  as  a  powerful  diuretic. 

Dr.  Coe  repudiates  the  nomenclature  of  Tiiden  and  the  Cincinnati 
eclectics  in  case  of  two  or  more  plants  from  the  same  genera  yielding 
concentrated  remedies,  and  prefers  to  call  that  from  eupatorium 
perfoliatum,  eupatorin  (perfo)  and  that  from  K  purpureum,  eupa- 
torin  (purpu).  To  the  concentrated  remedies  issued  under  these 
names  by  JB.  Keith  &  Co.,  he  attributes  very  different  propertieSi 
though  each  is  said  to  be  a  mixture  of  three  principles — a  ^^  resinoid, 
neutral,  and  alkaloid."  Although  the  E.  (purpu)  is  recommended 
by  Coe  as  a  diuretic,  and  as  useful  in  gravel,  he  does  not  mention 
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it  as  a  powerful  diuretic,  bat  considers  its  powers  as  more  directly 
alterative ;  he  says  it  operates  in  dropsy  by  reason  of  its  stimulant 
influence  on  the  absorbents,  as  well  as  by  its  powers  as  a  diuretic. 

Euphorbin^  derived  from  the  root  of  Euphorbia  corollata,  is  one 
of  the  so-called  "concentrated  medicines,"  made  in  New  York,  and 
recommended  as  an  emetic,  cathartic,  diaphoretic,  expectorant,  and 
vermifuge.    The  dose  is  1  grain  or  less. 

JPrdseriUy  derived  from  the  root  of  Frasera  Carolinenais,  American 
Colombo,  consists,  according  to  Dr.  Coe,  of  a  resin,  a  neutral  prin- 
ciple, and  a  "  muci-resin ;  1 1  its  properties  tonic,  stimulant,  and 
mildlv  astringent;  its  dose  from  2  to  10  grains. 

Gelsemin  is  the  name  given  to  a  "  concentrated  remedy"  prepared 
by  B.  Keith  &  Co.,  from  the  root  of  one  of  the  most  beautiful  indi- 
genous products  of  our  Southern  States,  Gelseminum  sempervirens^ 
yellow  jessamine.  Tilden  k  Co.  prepare  a  "  resinoid"  from  the  same 
root,  under  the  name  of  Gelseminin  ;  neither  of  these  preparations 
is  brought  within  the  range  of  legitimate  practice  by  the  publica- 
tion of  the  formula  for  their  preparation,  nor  are  physicians  even 
assured  of  their  actual  chemical  and  physical  characters.  Like 
many  other  medicines  of  their  class,  they  are  presented  for  our 
adoption  solely  on  the  personal  guarantee  of  their  respective  manu- 
facturers that  they  represent  the  drug  from  which  prepared,  and 
however  high  the  estimate  physicians  may  place  upon  the  knowl- 
edge, skill,  and  integrity  of  their  respective  manufacturers,  and  the 
judgment  of  the  few  ph^ysicians  who  have  published  the  results  of 
their  experience  in  the  use  of  the  preparations,  the  medical  and 
pharmaceutical  profession  universally  feel  a  proper  hesitation  in 
adopting  any  remedy  the  preparation  of  which  is  confined  to  a  single 
house,  of  whose  processes  they  are  not  allowed  to  judge,  and  whose 
preparations  are  not  thrown  open  to  the  results  of  free  competition 
and  scientific  criticism. 

Gtelsemin  is  recommended  in  doses  of  from  |  to  2  grains  in  fevers, 
pneumonia,  pleuritis,  hysteria,  amenorrhcsa,  and  dysmenorrhooa,  etc., 
and  the  popularity  of  this  root,  and  the  scarcity  of  well-known  pre- 
parations of  it,  have  given  this  currency  among  physicians. 

Qeranin  or  Geraniin  is  prepared  from  the  root  of  Geranium  macu- 
latum,  cranesbill,orcrowBfoot,  a  well-known  indigenous  astringent. 
The  process  described  in  King's  DispenscUory  is  similar  to  that 
for  preparing  podophyllin  and  other  resinous  extracts,  though  it 
would  seem  that  the  most  important  constituent  of  the  root,  tannic 
acid,  from  its  ready  solubility  in  water,  would  be  lost  by  this  method 
of  preparation.  I)r.  King  says  that  "  many  manufacturers  prefer 
making  it  by  evaporating  an  aqueous  decoction  of  the  root  to  dry- 
ness and  evaporating,"  a  process  which  would  yield  the  tannin. 
The  dose  indicated  in  the  books  is  from  one  to  five  grains. 

Hamamelin  is  the  name  of  a  preparation  from  the  root  of  witch- 
hazeU  Hamamelis  Yirginica ;  its  principal  utility  seems  to  be  as  an 
astringent,  of  which  we  have  an  immense  number  in  use.  Dr.  Coe 
states  that  it  also  possesses  sedative  powers.     The  dose  is  5  grains. 

Helonirij  derived  from  Helonias  dioca,  false  unicorn  root,  is  a  so- 
48 
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called  neutral  principle,  employed  in  eclectic 
tonic,  used  in  prolapsus  uteri,  and  diseases  pec 
"  to  remove  the  tendency  to  repeated  and  sue 
Dose,  \  grain  to  2  grains.  It  is  recommended 
grain  doses. 

Hydrnstin  is  the  name  applied  in  commerce  ti 
precipitate,  produced  on  the  addition  of  muriat 
of  hydrastiB  Canadensis,  golden  seal  or  yellow  ] 
of  the  family  Ranunculaccre.  The  true  natui 
was  not  suspected  till  in  the  number  of  the  . 
Science  and  Arts  for  January,  1862,  Prof.  F. 
announced  the  discovery  that  the  Bo-called  hy 
berberina.  The  vegetable  alkaline  salt,  under  1 
is  extensively  used  as  a  tonic  remedy,  especiallj 
dyspepsia  and  chronic  inflammation  of  the  s: 
combined  with  bitters,  to  have  the  effect  of  gra 
abnormal  condition  of  the  stomach  in  cases  o 
in  many  instances  of  destroying  the  appetite  f 
for  an  adult  ia  3  to  5  grains,  repeated  three  to 

The  existence  of  another  alkaloid  in  this  roc 
was  discovered  by  A.  B.  Durand,  of  Philadelpl 
nounced-  by  him  in  the  American  Journal  of  Ph 
113.  The  reader  is  referred  to  the  chapter  on  V 
Part  IV.  of  this  book,  for  further  account  of  t 

Iridin  is  classed  as  an  oleoresin  by  the  Oinc 
lectica,  though  under  the  name  Irisin  a  difti 
made  in  New  York.  Both  are  derived  from  t1 
color,  blue  flag,  and  recommended  as  possessed 
gogue,  laxative,  diuretic,  and  anthelmmtic  pro 
J  grain  to  5  grains. 

Juglan'din  is  a  laxative,  diuretic,  and  in  la 
agent,  prepared  from  the  bark  of  the  root  of  J 
ternut,  or  white  walnut.  The  process  is  ident 
for  the  other  precipitated  resinous  extracts.  Il 
soluble  in  alcohol,  and  completely  in  ammonii 
precipitated  from  its  solution  in  alkalies  by  i 
dose  is  from  2  to  5  grains  ;  combined  with  le| 
2  to  4  grains  each  given  after  eating,  it  is  high 
eclectic  authors  for  chronic  hepatic  disorders  ai 

Lupulin. — The  preparation  of  a  " concentratei 
is  the  undoul»ted  right  of  any  manufacturer,  bt 
the  appropriation  ot  the  well-known  andreeogi 
by  which  it  ia  universally  known  in  commerce 
copceia  to  designate  a  proprietary  preparatior 
prescription  for  lupulin  in  combination,  which 
from  the  physician  issuing  it  was  meant  to  de 
preparation,  and  although,  as  pharmacists,  wc< 
views,  we  were  disposed  to  furnish  the  me 
should  certainly  have  been  held  blameless  if  \ 
officinal  article  when  ordered  hy  its  appropr 


f 


RBSINOIDS.  755 


The  lupulin  of  Keith,  Tilden,and  perhaps  other  manufacturers  is  a 
mixed  resinous  material,  prepared  by  an  unpublished  process ;  it  is 
prescribed  in  doses  of  from  5  to  10  grains.* 

Lycopin  is  represented  as  astringent, styptic,  sedative,  and  tonic; 
it  is  derived  from  Lycopus  Virginicus  (bugle  weed),  and  is  highly 
recommended  by  Dr.  Coe  in  hemorrhages,  diabetes,  dysentery,  and 
cardiac  affections.     Dose,  2  or  3  grains.  * 

Lepiandrin. — This  is  an  impure  "resinoid,"  obtained  from  the 
root  of  Leptandra  Virginica  (black  root),  an  indi^nous  plant, 
formerly,  but  not  at  present,  officinal  in  the  U.  S.  ?.  It  is  pre- 
pared like  the  foregoing,  using  high  proof  alcohol  for  the  extrac- 
tion of  the  root,  as  a  small  proportion  of  water  present  in  the  tine- 
ture  prevents  its  successful  precipitation.  The  character  of  the 
precipitate  is  also  affected  by  the  temperature,  which  should  not 
exceed  180°  P.  Roots  of  the  second  year's  growth  are  said  to  yield 
the  most  of  this  product. 

Leptandrin,  as  thus  prepared,  is  of  a  gray  or  brown  color,  with 
a  peculiar  faint  odor  and  taste.  Like  most  of  these  preparations, 
it  is  generally  sold  in  powder.  Though  at  first  soluble  in  alcohol, 
it  becomes  less  so  by  age ;  it  dissolves  in  solution  of  ammonia  and 
potassa,  from  which  acids  throw  it  down. 

B.  Keith  k  Co.,  of  New  York,  claim  for  leptandrin,  of  their 
manufacture,  that  it  contains  four  distinct  principles,  "  resin,  resi- 
noid,  alkaloid,  and  neutral."  In  view  of  the  fact,  ascertained  by 
Prof.  K  S.  Wayne,  that  this  root  contains  a  bitter  crystalline  prin- 
ciple, soluble  in  water,  it  would  seem  that  the  method  of  precipi- 
tation by  water  from  a  concentrated  tincture  would  fail  to  secure 
a  preparation  representing  the  full  therapeutic  power  of  the  drug, 
but  in  the  absence  of  any  information  in  regard  to  the  process  of 
Keith,  or  any  analysis  of  his  preparation,  it  is  impossible  to  tell 
how  far  it  meets  the  requirements  of  a  preparation  representing  the 
root  from  which  it  is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  chola- 
gogue  or  stimulant  to  the  hepatic  secretion,  without  so  decided  a 
pui^ative  action  as  usually  pertains  to  that  class  of  remedies ;  it  is 
highly  recommended  in  chronic  dysentery  and  diarrhoea,  and  in 
typhoid  and  other  fevers ;  according  to  Dr.  Coe,  it  possesses  the 
advantage  of  being  a  tonic,  which  mvigorates  while  it  deterges. 
Like  podophyllin,  it  is  a  leading  article  of  production  with  several 
large  manufacturing  pharmacists  in  the  United  States.  The  dose 
is  two  to  four  grains. 

Menispermin  is  prepared  by  Keith  &  Co.  from  Menispermum 
Canadense,  yellow  parilla,  but,  no  formula  being  published,  and  no 
analysis  having  been  made,  it  is  only  prescribed  by  those  who  are 
prepared  to  accept  medicinal  agents  on  trust.  It  is  said  to  be  an 
alterative,  tonic,  laxative,  diuretic,  and  stimulant,  in  a  medium 
dose  of  two  grains.     {See  Vegetable  Alkalies.) 

Jtfyncin.— The  published  formula  of  Dr.  Hill  &   Co.  for  this 

*  See  Extract  of  Lupalin. 
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remedy  exhibits  a  departure  from  the  usual  m 
of  the  class,  which  a[>t>ear8  to  be  au  improve 
tincture  of  bayberry  bark  {Myrica  cerifera),  b 
water-bath  until  of  a  syrupy  consistence,  is  s 
OQ  glass  plates  till  dried  by  spontaneous  ev 
several  week  a. 

This  ie  theo  an  alcoholic  extract,  carefully  d 
condition,  which,  as  the  bark  does  not  appear 
volatile  or  readily  oxidizable  constituenta,  give 
aeiitative  of  the  soluble  principles  of  the  hark 
and  decided  astringent,  and  is  asserted  to  possep 
and  antispasmodic  properties,  Do3B,  2  to  10  j 
Phytolaccia,  Phylolacein,  is  a  concentrated  rei 
(Phytolacca  decandra).  No  process  is  publishe 
and  it  is  not  made  by  all  the  "eclectic"  phii 
mended  by  all  the  authors  of  that  school.  It 
hrown  powder,  soluble  in  water  and  insoluble 
and  to  be  alterative,  aperient,  and  slightly  n 
one-fourth  of  a  grain  to  a  grain  three  times  a  > 
Pbpulin,  from  the  bark  of  Populus  tremuloii 
can  poplar,  is  recommended  by  eclectics  as  a  ton 
Dr.  Coe  attributes  to  it  numerous  valuable  prt 
combination.     Dose,  4  to  8  grains. 

iV?(jim,  a  "concentrated  remedy"  prepare 
bark,  Cerasus  eerotina,  by  the  same  nianufacl 
with  the  author  of  the  American  Dispensaton 
claims  for  Keith's  preparation  that  it  conta 
"resinoid,  neutral,  and  amygdalin,"  of  which 
is  the  long-Bought  autive  constituent  of  the  bf 
destitute  of  hydrocyanic  acid,  though  stated  ti 
expectorant,  and  in  liirs^e  doses,  sedative.  The 
grains,  aa  an  expectorant  1  to  2  grains,  as  a  m 
We  have  no  process  for  nor  analysis  of  this  i 
ceding  preparations,aad  little  or  no  impartial 
merits.  Like  many  others  of  tlieir  class,  thi 
this  work  from  no  desii;n  to  recommend  them, 
information  of  physicians  and  pharmacists  wh 
the  course  of  their  professional  practice. 

Plelein. — Prepared  from  the  bark  of  the  roo 
wafer  ash,  by  adding  a  saturated  tincture  to 
water  and  distilling  oS  tlie  alcohol,  when  the 
soft  oleoresinous  precipitate,  of  a  dark-brown  < 
and  an  oily,  bitter,  acrid,  persistent  taste;  soli 
and  oil  of  turpentine,  and  imperfectly  in  alka 
recommended  as  a  tonic,  and,  in  combination 
remedies,  has  lieen  used  in  dyspepsia,  hepatic 
l>eliis,  and  chronic  dj'sentery. 

Jihasin.—The  account  of  this  substance,  g 
his  Dispmsatory,  taken  from  the  Eclectic  Jou 
cheater,  vol.  iv.,  No.  vi.,  p,  232,  is  one  of  the  e 
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)f  the  inaccuracy  of  many  of  the  processeB  and  descriptions  of  the 
eclectic  works.  It  is  represented  to  be  the  active  principle  of  the 
leaves  of  Rhus  glabrum^  sumach,  which  are  to  be  percolated  by 
alcohol  of  sp.  gr.  .830,  and  this  displaced  by  means  of  a  vacuum 
apparatus.  "The  rhusiue  is  then  precipitated  and  washed  with 
distilled  water,  dried  on  filter  cloth  in  an  airy,  dry  room,  and 
reduced  to  a  fine  powder."  It  is  said  to  be  a  "light  brown  powder, 
soluble  in  hot  xoatevy  insoluble  in  alcohol,  and  having  a  slightly 
bitter  taste." 

The  reader  will  observe  that  a  precipitate  thrown  out  of  solution 
ib  alcohol  by  water  is,  when  dried,  said  to  be  soluble  in  hot  water 
and  insoluble  in  alcohol.  If  this  were  the  only  instance  of  similar 
inconsistency,  it  might  be  attributed  to  carelessness  in  the  compiler, 
or  incompetency  in  the  proof-reader.  The  well-known  existence 
of  tannic  and  gallic  acids  in  large  proportion  in  the  leaves  of 
sumach,  rendei^  it  impossible  that  a  prepamtion  representing  their 
medical  properties  could  be  prepared  by  the  process  above  quoted. 
The  rhusin  of  Keith  k  Co.  is  stated  to  be  from  the  bark  of  the  root, 
and  to  contain  resinoid  and  neutral  principles;  tarmin  is  not  men- 
tioned, and  yet  the  remedy  is  esteemed  tonic,  astringent,  and  anti- 
septic. 

Mumin  is  a  concentrated  preparation  from  yellow  dock  root,  Rumex 
crispus.  The  formula  is  not  published.  The  manufacturers  attri- 
bute alterative,  mildly  astringent,  and  laxative  properties  to  it, 
and  assert  that  it  resembles  rhubarb.  It  is  generally  prescribed  in 
combination.     Average  dose,  3  grains. 

Rhein. — One  of  the"  eclectic"  manufacturers  has,  of  late,  attempted 
the  application  of  his  unpublished  modes  of  preparation  to  rhubarb 
root,  with  what  success  we  do  not  know.  The  dose,  as  given  by 
Dr.  Coe,  is  from  1  to  4  grains. 

Scutellariiie^  Scutellarin. — The  formula  of  Prof.  C.  EL.  Cledveland 
is  as  follows:  Make  a  tincture  of  the  herb  Scutellaria  lateriflora 
with  alcohol  of  76  per  cent.,  distil  ofl:'  the  alcohol  until  the  liquid  is 
of  the  consistence  of  a  fluid  extract,  add  to  it  several  times  its 
weight  of  water,  and  precijntate  with  solution  of  alum.  Wash  the 
precipitate  to  free  it  from  the  alum,  and  dry  it  in  the  open  air  with- 
out heat.  This  process  furnishes  an  extractive  material  of  a  light 
greenish-brown  color,  partially  soluble  in  alcohol  and  more  so  in 
ether;  insoluble  in  water.  Its  medical  properties  are  those  of  a 
nervine  and  tonic.  Dr.  King  considers  it  esjKicially  useful  in  cases 
of  depression  of  the  nervous  and  vital  powers  after  long  sickness, 
over-exercise,  excessive  study,  or  from  long-continued  exhausing 
labor.     Dose,  from  2  to  6  grains. 

Sanguinarina  and  savguinarin  are  two  very  different  preparations, 
from  the  root  of  Sanguinaria  Canadensis  (blood root),  which  belongs 
to  the  natural  family  Btpaverarioe^  the  poppy -tribe.  Of  the  alka- 
loid sanguinarina  mention  is  made  in  Part  IV.  It  is  a  powerful 
remedy,  being  used  in  doses  of  one-tenth  to  one-thirtieth  of  a  grain, 
and  should  be  carefully  distinguished  from  the  so-called  "alka- 
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resinoid,"  which  is  cliiefly  used  in  the  eclectic 
contains  an  uncertain  profiortinn  of  it. 

Sfi7\yuinarin  is  thus  prepared:  Take  of 
powder,  a  convenient  quantity,  and  alcohol  su 
rated  tincture,  ns  in  tlie  case  of  the  other  "i 
add  an  equal  quantity  of  water;  distil  ofl'  the  i 
residue  to  rest  until  precipitation  censes.  Rei 
liquid,  wash  the  precipitate  in  water,  dry  it  c 
heat,  and  pulverize  it  for  use.  As  thus  prepai 
a  deep  reddish-brown  color,  peculiar  odor,  and 
ous  taste,  followed  by  a  [lersistent  pungency  < 
insoluble  in  water,  soluble  in  boiling  alcohol, 
in  alkaline  solutions,  acetic  acid,  and  ether. 
tonic  in  doses  of  from  }  to  1  grain,  and  as  a  h 
from  i  a  grain  to  2  grains. 

Scnecin,  the  "concentrated  active  principle" 
precipitated  from  a  saturated  tincture  of  the  n 
mg  it  to  an  equal  bulk  of  water  end  distilling 
is  called  an  oleoresin  by  Dr.  King,  but  ia  sok 
manufacturers  who  mix  it  with  dry  materials 
acter.  The  dose,  as  a  diuretic,  emmcnagogiie 
from  3  to  5  grains,  but  it  would  seem  that  di 
powder  w-ould  modify  the  quantity  required 
efl'ect. 

SenecioTiine  is  a  modification  of  the  foregoin 
pared,  according  to  Dr.  F.  Hill,  by  adding  tw 
weight  of  water  to  the  tincture,  evai>orating 
a  fluid  extract,  and  further  precipitating  with 
■washing,  and  drying  without  heat;  it  forms  f 
which  may  be  given,  as  the  representative  of  1 
fi-om  1  to  5  grains. 

Stillhiffin  is  advertised  as  the  active  principl 
tica.  Queen's  delight,  a  plant  indigenous  to  < 
The  process  for  its  preparation  is  concealed.  ] 
pensafon/,  asserts  that  the  specimen  he  has  seen 
preiMirntion  known  as  oil  of  stillingia,  tritu 
sugar  of  milk.  The  oil  of  stillingia  is  made 
wilb  95  per  cent,  alcohol  or  with  ether,  and 
menstruum.  It  is  not  a  uniform  liquid,  but 
titK-vuli  on  standing.  According  to  Dr.  King, 
jior  cent,  of  fixed  Vil,  the  remainder  consistii 
tive  matter  and  resin.  Externally  applied,  il 
a  valuable  stimulating  application,  too  acrid 
less  inci>rporated  with  viscid  ingredients  and 
C\>e  gives  it  in  dosea  of  1  drop,  which  he  rep 
in  erowp,  op  in  bronchitis  and  laryngitis,  evei 
irnvrporated  with  mucilage  or  dropped  on  suj 

SmUasin  is  the  name  applied  to  a  prepara 
Iand«<l  in  the  work  of  Dr.  Coe.  I  confess  to 
IHorit»»  tbousU  founded  on  no  experiment  or  ] 
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The  doee  is  2  to  5  grains.  It  must,  of  course,  be  distinguished 
from  the  neutral  crystalline  principle  obtained  from  sarsaparilla, 
and  resembling  saponin.  See  chapter  on  Neutral  Crystalline  Prin- 
ciples, Part  I V . 

Trilliiny  a  "  concentrated  medicine"  extracted  from  Trillium  pen- 
dulum, bethroot,  is  represented  as  an  astringent,  tonic,  alterative, 
and  expectorant,  in  doses  of  4  to  8  grains.  It  must  not  be  con- 
founded with /n72me,  a  neutral  acrid  principle,  resembling  safK)nine, 
isolated  from  this  root  by  Prof.  E.  S.  Wayne. 

Vibumin  is  the  name  applied  by  one  of  the  "  eclectic"  manufac- 
turers to  a  secret  preparation,  said  to  be  obtained  from  the  bark  of 
Viburnum  opulus,  and  recommended  as  an  antispasmodic,  anti- 
periodic,  expectorant,  alterative,  and  tonic,  in  doses  of  2  gmins. 


CHAPTER   XV. 

ON  DISTILLATION,  DISTILLED  PRODUCTS,  AND  PERFUMERY. 

The  process  of  distillation,  the  reverse  of  evaporation  in  its  ap- 
plications, is,  like  it,  designed  to  separate  the  volatile  from  the 
fixed  ingredients  in  a  solution.  While  in  evaporation  the  object  is 
to  dissipate  and  reject  what  is  volatile,  preserving  and  retaining 
what  is  comparatively  fixed,  in  distillation  the  volatile  ingredient 
is  to  be  secured.  To  distil  a  solution,  it  is  first  converted  into 
vapor  by  the  application  of  heat,  and  the  vapor  is  then  condensed 
in  a  separate  part  of  the  apparatus. 

In  a  work  of  the  design  and  scope  of  the  present,  any  elaborate 
description  of  the  apparatus  used  in  distillation,  and  the  mode 
of  conducting  the  process  on  a  large  scale,  would  be  quite  superfluous. 
The  uses  of  the  still  in  the  manufacture  of  spirituous  liquors,  spirit 
of  turpentine,  and  coal  oil  of  commerce,  and  in  the  rectification  of 
these,  and  of  petroleum,  and  in  various  other  branches  of  manu- 
facture, are  among  the  most  important  subjects  connected  with 
chemical  technology,  and  occupy  a  prominent  place  in  works  on 
that  subject. 

The  reader  is  referred  to  papers  upon  this  subject,  describing  stills 
suitable  for  the  use  of  pharmacists,  in  Amer.  Joum,  Pharmacy^  vol. 
xxxvi.  12,  22,  xxxvii.  166,  xli.  197 ;  those  desirous  of  obtaining 
information  respecting  stills  for  rectification  of  spirits  can  consult 
Muspratt's  Chemistry^  subject  Alcohol,  and  a  paper  by  Dr.  E.  R. 
Squibb,  in  vol.  xxx.  page  1,  of  Amer.  Joum.  Pharmacy. 

It  should  be  remembered  in  performing  distillations  that  the 
largest  quantity  of  liquid  that  can  be  drawn  oS  in  a  given  time  is 
not  to  be  regarded  as  the  most  desirable  result ;  the  sp.  gr.  of  the 
spirit  obtained  must  also  be  considered.  If  the  heat  be  too  great, 
more  of  the  less  volatile  portions  will  pass  over  and  the  distillate 
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be  less  desiraljle  for  future  iiee,  whilo  the  liquid  remaining  in  I  , 
Btill  will  bo  objectionably  strong  in  spirit.     For  this  n>aHon  thai( 
frigeration  must  be  ivtteridod  to.     The  condeiination  of   ! 
alcoholic  or  ethereal  character  sbonM  be  conducted  at  such  I 
ratures  as  will  permit  tlio  te33  volatile  matters  associatecl  \ 
to  flow  back  to  the  still  while  the  stronger  spirit  passes  on, 
folly  refrigerated,  and  then  kept  for  the  use  designed.      Will 
thorough  refrigeration  great  loss  of  material  mnst  necessarily  o 
and  serious  accidents  nave  happened  from  the  vajxtr  of  i 
liquids  impregnating  the  apartment  in  consequence  of  deficient  I 
frigeration,  ' 

tn  the  chapter  preliminary  to  the  treatise  on  pban 

chemistry,  I'art  lit.,  the  forms  of  apparatus  adapted  to  the  f  . 

poaea  of  the  pharmacist  in  his  more  strictly  chemical  proceaseB  « 

described  una  tigured;  ia  the  present  chapter  only  such  ap|«nit| 

is   tigured    and    described    as  / 

Fig-  -^0-  adapted  to  the  prepanition  of  i 

tilled  Bjiirits  and  waters,  and  1 

recovery  of  alcohol  from  t 

tin^  tiucturca. 

Fig.  239  exhibits  a  copper  t 
and   t)lock-lin    condensing 
sucli  as  may  be  conveiiienlf 
for  the  distillation  of  liquids 
are  not  liable  to  corrode  ni 
vessels.     Such  an  ap)iaratus  i 
ticularly  adapted  to  distilling  water  for  pharmaceutical  use, 
rose-water  and  the  alcoljolic  solution  of  eswutial  oils,  called  e 
If  of  sufficient  capacity,  it  ia  adapted  to  the  distillation  of  ea 
oils.     The  chief  obstacle  to  its  general  use  for  the  varioua  puri 
of  the  pharmacist  lies  in  the  cooiparutive  difficulty  of  depriving  t] 

Fig.  240. 


condensing  worm  of  the  ndn 
the  oonsequeut  liability  of  tb 
diHtillato. 


•  of  ditierent  substftnees  diatilled  i 
^se  to  contaminate  the  next  suoceedini 
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Pig.  240  represents  a  vessel  of  tinned  iron  which  I  have  used  as 
s  substitute  for  a  glass  retort  in  operations  in  which  no  corrosive 
or  acid  substance  enters  into  the  liquid  to  be  distilled.  Kear  the 
top  of  a  deep  tin  vessel  is  soldered  on  a  small  gutter,  so  arranged 
on  its  inside  as  not  to  reach  quite  up  to  the  level  of  the  sides  of  the 
vesseL  The  top,  6,  has  a  rim  projecting  downwards,  which  sets 
into  this  gutter,  as  shown  at  c,  in  the  section.  When  about  to  use 
this,  after  charging  it  with  the  substance  to  be  distilled,  the  little 
gutter  is  filled  witn  water  and  the  top  fitted  on.  The  water  joint 
thus  formed  prevents  the  escape  of  any  portion  of  the  vapor,  while 
it  is  prevented  from  becoming  empty  by  the  moisture  condensed  on 
the  inside  of  the  conical  top  dropping  into  it  as  it  descends. 

This  may  be  used  in  connection  with  any  means  of  refrigeration 
at  hand,  such  as  a  worm  and  tub,  or  a  Liebig's  condenser  figured 
in  the  first  chapter  on  Pharmaceutical  Chemistiy.  Among  its  ad- 
vantages are  the  absence  of  bumping,  a  phenomenon  which  inter- 
feres with  the  use  of  glass  retorts,  and  its  freedom  from  the  liability 
to  fracture.  In  using  it,  however,  care  must  be  taken  to  withdraw 
the  heat  as  soon  as  the  required  quantity  of  liquid  has  been  dis- 
tilled ;  otherwise  the  solid  contents,  becoming  caked  on  the  bottom 
of  the  retort,  will  give  rise  to  empyreuraatic  products,  contaminating 
the  distillate. 

Pig.  241  shows  a  cooler  which  may  be  attached  to  any  still-head 
or  retort,  and  is  especially  applicable  to  the  condensation  of  alco- 
holic vapor;  it  consists  of  a  square 
box  of  tinned  iron,  twice  the  height 
of  its  diameter,  with  a  diaphragm 
soldered  on  diagonally  so  as  to  be 
lower  at  one  corner  than  at  the 
other  three.  At  this  lowest  corner 
a  vertical  tube  is  soldered  in  the 
diaphragm,  which  descends  in  that 
corner  of  the  box  nearly  to  a  lower 
diaphragm.  Between  this  dia- 
phragm and  the  upper  one  the 
space  is  separated  into  equal  parts 
by  a  series  of  transverse  partial 
partitions  or  plates,  meeting  alter- 
nately at  acute  angles,  within  an 
inch  of  the  opposite  sides  of  the 
box,  so  as  to  separate  the  water 
for  condensing,  which  passes  down 
through  the  tube  and  gradually 
fills  one  side,  from  the  condensing 
surface  and  space  for  the  vapor,  which  enters  at  a  conical  neck  c 
just  below  the  upper  diaphragm ;  a  series  of  plates  are  soldered  to 
the  side  penetrated  l)y  the  neck  so  as  to  extend  into  the  condensing 
space  and  compel  the  vapor  to  take  a  zigzag  coui'se,  as  indicatea 
by  the  arrows.     As  the  coldest  part  of  the  condensing  surface  is 


Fig.  241. 


Warner*!  condenser. 
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near  tho  bottom, 
aughly  condensed 
the  apparatus;  the 


at /is  discharged  ^ 
tillate  fi 


tillate  finds  an  out 
The  pharmaceiiti 
Prof.  Procter,  is  a 
venient  apparatus 
tinder  consideratioi 
to  recovering  the  a1 
to  be  made  into  s 
or  extracts;  the  al 
thoujih  impure  « 
strength,  is  suited  to  preparing  the  same  tine 
saving  of  alcohol  by  this  means  will  be  very  c 
It  inay  be  made  of  tinned  iron,  but  preferal 
of  any  required  size  from  a  gallon  up  to  Ave 
capacity ;  the  coudenser  is  in  this  case  immedi 
in  which  the  liquid  is  heated,  and  the  distillate 
of  a  ledge  or  gutter  on  its  lower  surface.  Fig- 
Fig.  243. 


SntlDs  of  pbarmBocatlMl  ttUL 

tion  of  this  still.  ^4  is  a  deep  tin  boiler,  with  i 
its  top  at  a  a,  forming  a  gutter  for  the  water 
connected  with  the  dome  or  head  Ji.  This  it 
the  inner  surfaeo  of  which  the  condensation  oc 
or  tube  for  carrying  off  the  distillate ;  c  c  ie 
dered  on  to  the  base  of  the  head  li  in  such  a  poi 
projection  forms  a  gutter  for  conducting  the  c 
runs  down  on  the  under  surface  of  the  cone 


r 
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while  the  lower  part  projects  downward  into  the  gutter  a  a  to  form 
the  water  joint. 

The  course  of  the  circular  rim  c  c  is  of  necessity  inclined  down- 
wards towards  the  under  edge  of  the  neck  (7,  as  indistinctly  shown 
in  the  section,  in  order  to  determine  its  liquid  contents  in  that 
direction. 

b  is  an  opening  in  the  top  of  the  condenser,  stopped  by  a  cork,  for 
inspecting  the  progress  of  the  distillation,  and  adding  to  the  con- 
tents of  tlie  boiler ;  6  is  a  funnel  tube  into  which  a  current  of  cold 
water  is  directed  during  distillation,  while  as  it  becomes  warm  it 
ascends  and  escapes  by  the  tube  on  the  other  side.  The  water  joint 
is  to  be  nearly  filled  at  the  commencement  of  the  operation,  and 
effectually  prevents  the  escape  of  the  vaix)r.  It  is  important  that 
the  inner  rim  which  forms  part  of  the  water  joint  be  kept  lower 
than  the  outer  one,  so  that  any  liquid  which  is  added  by  condensa- 
tion to  the  water  in  the  joint  shall  flow  back  into  the  still. 

The  long-continued  application  of  a  pretty  high  heat,  which  is 
necessary  in  distillation,  involves  an  expense  which,  if  gas  or  even 
charcoal  fuel  is  employed,  may  approach  the  value  of  the  alcohol 
recovered,  so  that  in  the  winter  time  it  is  well  to  avail  ourselves 
of  the  stove  used  for  heating  the  apartment  by  fitting  the  still  to  it, 
and  distilling  slowly  at  the  moderate  heat  thus  obtamed.  The  ad- 
vantage gained  by  the  exclusion  of  the  atmosphere  in  distillation 
is  not  to  DC  overlooked  when  vegetable  preparations  are  being  con- 
centrated. The  head  of  the  stiU  becoming  full  of  steam  excludes 
the  air,  for  the  most  part,  and  the  condensation  of  the  steam  brings 
about  a  partial  vacuum  which  favors  evaporation  at  low  tempera- 
tures. 

The  proper  refrigeration  of  the  condensing  surface  requires  pretty 
free  use  of  cold  water ;  and  the  application  of  this  has  direct  relation 
to  the  degree  of  heat  required  to  vaporize  the  liquid  being  distilled. 
An  indication  by  which  the  operator  may  always  judge  when  the 
refrigeration  is  insufficient,  is  the  escape  of  uncondensed  vapor. 
When  this  is  observed,  he  should  diminish  the  heat  applied,  and 
increase  the  application  of  cold  to  the  condensing  surface ;  this  pre- 
caution is  very  important  when  the  vapor  is  inflammable.  The 
methods  indicated  in  Part  III.  for  the  continuous  application  of 
cold  water  by  a  funnel,  and  by  a  small  cock,  near  the  bottom  of  a 
tin  bucket,  are  also  well  adapted  to  the  kinds  of  apparatus  now 
described.  In  using  this  still  I  have  usually  conducted  the  opera- 
tion by  the  use  of  a  movable  gas  stove,  Fig.  127,  on  a  counter,  at 
the  end  of  which  are  a  sink  and  hydrant ;  by  the  use  of  a  few  feet 
of  elastic  tube,  the  cold  stream  from  the  hydrant  may  be  determined 
into  the  cooler,  while  the  warmed  water  is  conducted  oft*  into  the 
sink  by  a  similar  attachment. 

The  application  of  heat  must  of  course  be  regulated  by  the  vola- 
tility and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or 
ethereal  liquids,  being  volatilized  at  low  temperatures,  may  be 
heated  by  u  water-bath  or  a  sand-bath,  not  too  hot,  which,  besides 
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uear  tlio  bottom,  tb^ 
roughly  condensed  ir  >. 
the  apparatus;  the, 
tit  /  le  dischargaif  '^ 
■'fate  "    ' 


•;.  ■'  ^  ft  5  '-r         ;'    '. 


strength,  19  suited  to  preparir,  •^.  ■'  ^  ft  ^  \ 
Buviiiitof  alcohol  by  this  me;  :.>^|%^  \r 
It  iiiay  be  made  of  tiDDe'  .  '■*  4  4*  *  ^ 
of  anjr  required  size  from   J  "^  \  \  J' *,  V  j  » 

capacity ;  the  condenaer  'I ':,  <  ^>  if-  "  5   *" 

in  which  the  liquid  U  hr ;'  ■  i  5  y.  >'  ^letiUed  are 

of  a  ledge  or  gutter  OD    ;    £>  .nquidhasbee 

■>  ,     *  an  portions  of  the  1 

,;J  *  .0N3  MADE  BY  DlSTILLATIO 

;;•  .,U.8.P.     {Distilled  Waier.) 

*^^         *        ,G  used  ill  a  great  many  prcparal 

,.)rae,  ita  einploynicnt  Bcems  culled 

1"  or  Hpring  water,  so  freely  supplietl  i 

I     ,,  answers  every  ]iurfH>se. 

,jic  impurities  iniimrtud  to  spring  waters  I 

jich  tliey  jioriiioatc  are  in  tlie  highest  dcgre 


/«« 


with  solutions  of  delicate  cbentical  eub 


may  he  said  of  the  orginiic  substancea  which  ■ 

/wiie  natural  sourcoa  of  water,  and  form   preci 

/fl/silver.tartnitcof  antimony  and  potaBsiuni.nm 

^Jicato  cheniieai  au;t'ntpi.     It  is,  Imwever,  genera] 

^n&tcv  should  bo  pure  enough  ff>r  suCe  and  wnolosoi 

jjjfit  for  use  in  preparing  tlio  Galenical  and  even  1 

^iciil  projiaratione. 

'Ooe  of  the  most  imjiortant  uses,  to  the  apothecary  an 
^tfieap[Kiratua  for  distillation  tigured  and  described 
*!"?  paj^os,  is  fi>  onuble  liim  to  prepare,  and  keep  at  h 
^al  occasions,  aqua  disiiUata. 

AqU.E  JfEDICAT^. 

Under  the  head  of  Medicated  AViitors,  Chapter  rV., 
stilt  eil  that  must  of  this  claws  of  pi-epanitions  uiay  bo  mad« 
tion  ()f  the  essential  oils  in  water,  or  |>referably  by  tlie 
of  water  from  the  flown-s  or  other  odorous  parts  of  j 
contain  the  essential  oils  in  their  fresh  and  nncliaiige< 
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'iiant  case  of  this  kind  is  aqua  cinnamomt\ 

^>-  'hen  made  by  the  distillation  of  water 

"''•^,  "non,  is  one  of  the  most  delicious  of 

'//^      '  •*■  ^  odor  of  the  cinnamon  is  pleasantly 

''^      '  '.•  h  must  be  due  to  some  volatile 

"^^       •*>.  proportion  of  true  cinnamon 

^^r^'      ''^^^-      '  •■  "he  two  gallons.     The  bark 

<r^  ^^^       V<;..^  'ted  some  hours  before 

^-  ^<^  %;.      '''r:^  s  only  one  gallon  is 

^^r'^,^       '".-        V|.  ost  common  use, 

h^       %^'Y/'^  f'^,       'V  ^^  ^^  *  solvent  for 

fe  ^         <J.  '^'^y.  ''>,  iustances  often  present 

v^    Q^      ^-r         *  ,s  and  rivers.     It  is,  how- 

/^  ^  '^vg  ^ua  changes  which  render  it 

^^^^c^%\,  ^  A  rose  petals  are  directed  to  two 

\/^y^  .'©  gallon  is  to  be  collected.     The 

^  *^  ^  -  may  he  preserved  in  salt  till  needed. 

"^  .  also  directed  to  be  made  in  the  same 

m 

.  water^  find  peppermint  water  are  all  indicated  in 
ji  as  adapted  to  this  mode  of  preparation,  the  pro- 
ved being  18  troyounces  (IJ  lbs.com.)  to  two  gallons, 
a  one  gallon  is  to  be  distilled ;  while  anise  water   is 
to  be  made  with  ten  troyounces  to  two  gallons,  from  which 
m  is  to  be  distilled. 

Olba  Destillata,  U.  S.  P. 

istilled  oils  are  prepared  by  mixing  the  bruised  herb  or 
Tt  containing  the  oil  with  a  small  ix)rtion  of  water  in  a 
mj  after  macerating  for  a  suitable  length  of  time,  and  ad- 
;he  apparatus,  beat  is  applied.  The  oil,  though  its  boiling 
ilways  much  above  that  of  water,  is  readily  diffused  in  the 
nd  when  this  is  condensed  in  the  refrigemted  part  of  the 
3,  the  oil,  if  in  excess,  separates,  and  if  specifically  lighter 
•n  the  sur&ce  of  the  distilled  water ;  or,  if  heavier,  it  set- 
.8  bottom,  and  may  be  separated.  The  mode  of  preparing 
inal  aqua  rosa^,  and  other  common  distilled  waters,  corre- 
itb  this,  the  proportion  of  water  being  so  adjusted  that 
I  of  the  oil  beyond  what  is  soluble  in  the  water  shall  be 

Spiritus,  U.  S.  p. 

>lic  solutions  of  essential  oils  are  usually  called  spirits  or 
they  are  sometimes  prepared  by  distilling  alcohol  from 
herb,  which  thus  gives  up  its  essential  oil,  and  on  conden- 
itains  it  in  solution.  In  the  last  edition  of  the  Pharmaro- 
rO)  this  method  of  making  the  spirits  lavand.  and  nutmegs 
yped.    This  is  to  be  regretted,  as  the  spirits  obtained  by 
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Sreventing  tbe  excessive  boiling  of  the  liquid,  will  diminiaU 
Hiiger  fritm  fruoture  if  a  glass  vessel  is  uaeu. 
Ill  dietilling  from  flowera  or  herbs  for  obtaining  essential  oil 
medicated  wntera,  there  is  great  liability  to  scorching  from  the 
tact  of  maeses  of  the  solid  material  with  the  heated  Burfaceof 
Btlll,  thus  producing  empyreumatio  protlucts  which  quite  des 
the  iigreoaljle  fragrance  of  Ihe  product.  A  fiilse  bottom  or  ii 
rated  diaphragm,  a  few  inches  above  the  point  of  contact  witl 
flame,  is  a  preventive  of  thi»,  adopted  in  large  oiieratioiis.  In  i 
cases  even  this  is  not  sufHcieut,  and,  aa  in  preparing  oil  of  b 
almonds,  it  will  be  found  necessary  to  introduce  the  pulpy  : 
upon  a  layer  of  etntw  over  the  bottom  or  ujxjn  a  diaphragm 
this  means  the  contact  of  the  material  with  the  6i>ot  whi-ra 
heat  is  applied  is  effectually  prevented.  The  application  of  < 
fully  regulated  steam  heat  is,  of  course,  in  this  as  in  most  o 
heat  operations  on  a  large  scale,  a  great  improvement. 

Distillation  is  frequently  applied  to  obtain  products  for  the 
fumer,  and,  in  some  iusttiuice*,  particularly  those  of  the  frag 
waters,  the  terms  double  distilled  and  triple  distilled  arefretjoe 
used;  the  meaning  being  that  the  same  liquid  has  been  fwic 
three  times  distilled  from  separate  fresli  portions  of  the  flowcK. 

'  Galenical  Preparations  made  by  Distillatioh. 
AquiB  DestiUata,  U.  8.  P.    (DistilUd  Water.) 

This  is  directed  to  be  used  in  a  grejit  many  proparatiotifl  in 
Fhannacopcci'X.  In  some,  its  employment  seems  called  for,  v 
in  others,  the  river  or  spring  water,  so  freely  supplied  in  nearl, 
towns  and  cities,  answers  every  purpose. 

The  inorganic  impurities  imparted  to  spring  waters  by  the  r 
through  which  they  permeate  are  in  the  highest  degree  inipoi 
in  connection  with  solutions  of  delicate  chemical  substances, 
the  same  may  he  said  of  the  organic  substances  which  contam' 
some  of  the  natural  sources  of  water,  and  form  precipitates 
nitrate  of  silver,  tartrate  of  antimony  and  potassium,  and  a  few  * 
very  delicate  chemiciil  agents.  It  is,  however,  generally  soffi' 
that  water  should  be  pure  enough  for  safe  ^nd  wholcsoine  drin 
to  be  flt  for  use  in  preparing  tlie  Galenical  and  even  many  ol 
chemical  preparations. 

One  of  the  most  important  uses,  to  the  apothecary  and  physi 
of  the  apparatus  for  distillation  tigured  and  described  on  the 
going  pages,  is  to  enable  him  to  prepare,  and  keep  at  hand  for 
cial  occasions,  aqua  deatillata. 

AQC.S  Medic  AT  JB. 
Under  the  head  of  Medicated  Waters,  Chapter  IV.,  it  has 
stated  that  most  of  this  class  of  preparations  may  be  made  by  tbei 
tion  of  the  essential  oils  in  water,  or  preferably  by  the  distilli 
of  water  from  the  flowers  or  other  odorous  parts  of  plants  w 
contaiu  the  essential  oils  in  their  fresh  and  unchanged  condil 
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Perhaps  the  most  important  case  of  this  kind  is  aqua  cinnamomi^ 
which,  as  before  stated,  when  made  by  the  distillation  of  water 
from  the  true  Ceylon  cinnamon,  is  one  of  the  most  delicious  of 
flavors,  and  besides  the  peculiar  odor  of  the  cinnamon  is  pleasantly 
sweet  to  the  taste,  a  property  which  must  be  due  to  some  volatile 
ingredient  at  present  unknown.  The  proportion  of  true  cinnamon 
to  the  water  used  is  18  troyounces  to  the  two  gallons.  The  bark 
should  be  coarsely  powdered  and  macerated  some  hours  before 
applying  the  fire,  and  from  the  two  gallons  only  one  gallon  is 
recoverSl. 

Aqua  ro8(e  is  one  of  the  medicated  waters  in  most  common  use, 
designed  to  be  made  by  distillation,  and  prescribed  as  a  solvent  for 
salts  which  are  incompatible  with  chemical  substances  often  present 
in  minute  quantities  in  water  from  springs  and  rivers.  It  is,  how- 
ever, very  liable  to  undergo  spontaneous  changes  which  render  it 
unfit  for  use.  3  lbs.  and  5  oz.  com.  of  rose  petals  are  directed  to  two 
gallons  of  water,  from  which  one  gallon  is  to  be  collected.  The 
rose  petals  collected  in  season  may  be  preserved  in  salt  till  needed. 

Aquxi  aurantii  florum  is  also  directed  to  be  made  in  the  same 
manner. 

Fennel  water ^miyit  water ^  and  peppermint  water  are  all  indicated  in 
the  Pharmacopoeia  as  adapted  to  this  mode  of  preparation,  the  pro- 
portion indicated  being  18  troyounces  (IJ  lbs.  com.)  to  two  gallons, 
from  which  one  gallon  is  to  be  distilled;  while  anise  water  is 
directed  to  be  made  with  ten  troyounces  to  two  gallons,  from  which 
one  gallon  is  to  be  distilled. 

Olea  Dbstillata,  U.  S.  P. 

The  distilled  oils  are  prepared  by  mixing  the  bruised  herb  or 
other  part  containing  the  oil  with  a  small  portion  of  water  in  a 
still,  wnen,  after  macerating  for  a  suitable  length  of  time,  and  ad- 
justing the  apparatus,  heat  is  applied.  The  oil,  though  its  boiling 
point  18  always  much  above  that  of  water,  is  readily  diftused  in  the 
steam ;  and  when  this  is  condensed  in  the  refrigerated  jmrt  of  the 
apparatus,  the  oil,  if  in  excess,  separates,  and  if  specifically  lighter 
collects  on  the  surface  of  the  distilled  water;  or,  if  heavier,  it  set- 
tles to  the  bottom,  and  may  be  separated.  The  mode  of  preparing 
the  officinal  aqvu  rosoe,  and  other  common  distilled  waters,  corre- 
sponds with  this,  the  proportion  of  water  being  so  adjusted  that 
no  excess  of  the  oil  beyond  what  is  soluble  in  the  water  shall  be 
present. 

Spiritus,  U.  S.  p. 

Alcoholic  solutions  of  essential  oils  are  usually  called  spirits  or 
essences ;  thev  are  sometimes  prepared  by  distilling  alcohol  from 
the  fresh  herb,  which  thus  gives  up  its  essential  oil,  and  on  conden- 
sation retains  it  in  solution.  In  the  last  edition  of  the  Pharmaco- 
poeia nSTO)  this  method  of  making  the  spirits  lavand.  and  nutmegs 
was  dropped.    This  is  to  be  regretted,  as  the  spirits  obtained  by 
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distillation,  a8  ha8  been  already  observed,  are  much  more  free  from 
resinousand  terebinthinate  flavor  than  those  made  by  solution.  They 
are  also  prepared  by  dissolving  the  oil  directly  in  alcohol,  as  in  the 
spiritus  menthfle  piperitse,  spiritus  menthse  viridis,  called  easences 
of  peppermint  and  spearmint,  and  spiritus  camphorse.  For  the 
preparation  of  all  spirits  by  solution,  fresh  volatile  oils  ought  to  be 
selected,  to  impart  the  flavor  in  its  purity  ;  old  resinified  oils  should 
be  rejected  for  this  purpose,  or,  if  used,  should  be  purified  by  redia- 
tillation,  with  the  previous  addition  of  a  little  water.  The  greater 
portion  of  the  class  spiritus  are  merely  solutions  of  the  essential  oil 
m  alcohol. 

In  the  edition  of  the  Pharmacopceia  for  1860,  several  preparations 
were  added  to  this  series  which  were  formerly  classed  among  the 
chemicals.  Spiritus  cetherus  composituSj  spiritus  cethencs  nitrosi^ 
spiritus  ammonice^  spiritus  ammonice  aromoHcuSy  and  spiritus  ehloro- 
formiy  are  of  this  description.  The  reader  is  referred  to  the  chemical 
part  of  this  work  for  a  description  of  these.  The  following  syllabus 
displays  those  which  do  not  belong  to  any  chemical  series. 

Spiritus,  U.  S.  P. 

Solutions  of  essential  oils. 


Officinal  name. 


Spiritus  aoisi 

camphorsQ 

ciDDamomi 

juniper! 


<« 


com.    i 


lavandnla 

**       comp 
limonis 


**       menthsB  piperitse 
"  **        viridis 

**       mjristicsa 


Proportion. 


t< 
it 


alcoh.  Ot 
water  Oiij 


Oil  fSJ,  alcohol  .817  f  5 XV 
fig,     ••       .836f'^xvj 
OilfSJ,      ♦*       .BlTf^xv 
•*   fa.      "       .817  fsxlviij 
**  juniper f5i88, 
caraway , 
Fen'l,  ea.  Il^x 
fSJ,  alcohol  .817  fJxWiij 

See  formula 
fjij,  lemon-peel  Jj.  alco- 
hol .817  f;|xxxij 
f  ?j,  alcohol  .817  f  |xt 
f.^j,       "       .817  f^xY 
fSJ.       "      .8l7f§xlviij 


Use. 


Carminative. 

Antispasmodic,  nerroas  stim. 
Aromatic,  carminative. 
Carminative,  diuretic. 


«i 


<« 


Stimulant,  aromatic. 

Stim.,  aromatic,  carminative. 

Flavoring  adjuvant. 

Carminative. 

Flavoring  adjuTant. 


The  uses  of  this  class  are  familiar  to  most ;  they  are  chiefly  used 
as  flavoring  ingredients  of  various  preparations,  and  this  use  is  also 
connected  in  some  cases  with  medical  pro{»erties.  Comp.  spirit  of 
juniper  is  a  close  approximate  to  Holland  gin,  and  may  take  the 
place  of  Schiedam  schnapps  as  a  stimulating  diuretic.  The  other 
spirits  are  mostly  the  kind  of  stimulants  conveniently  designated 
as  carminatives. 

The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.  That  made  by  solution  from  the  recipe 
to  be  given  hereafter  is  dependent  on  the  freshness  and  fine  quality 
of  the  oil  for  its  value  as  a  perfume.  The  cultivated  or  garden 
lavender  yields  a  much  better  oil  than  the  common  wild  plant ;  the 
finest  quality  oil  of  garden  lavender  comes  from  England,  and  com- 
mands a  high  price.     The  next  in  quality  is  of  French  origin,  dis- 
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tilled  by  A.  Chiris,  and  is  somewhat  cheaper,  though  not  identical 
in  flavor.  . 

The  only  preparations  of  this  series  which  are  much  prescribed 
are  compound  spirit  of  lavender  and  spirit  of  camphor.  The  former  is 
very  often  directed  by  practitioners  as  a  flavoring  and  coloring 
ingredient  in  prescription.  The  choice  of  saunders  as  the  coloring 
agent  is,  however,  unfortunate  from  the  resinous  deposit  which  is 
apt  to  separate  by  dilution  with  water  and  on  long  standing. 
Uochineal  is  a  much  brighter  and  handsomer  coloring  ingredient, 
and  the  compound  tincture  of  cardamom  is,  on  that  account,  to  be 
preferred  to  the  lavender  compound  as  a  coloring  ingredient  in 
solutions  and  mixtures.  Spirit  of  camphor  is  made  by  solution  of 
the  camphor  in  alcohol ;  it  is  ill  adapted  for  internal  use,  owing  to 
its  precipitating  on  being  added  to  water.  The  dose  when  properly 
suspended  is  twenty  drops. 

Working  Formulas  for  some  op  the  Officinal  Spirits. 

Spiritus  Anisi,    {Spirit  of  Anise.)    U.  S.  P. 

Take  of  Oil  of  anise,  a  fluidounce. 

Stronger  alcohol,  fifteen  fiuidounces. 

Dissolve  the  oil  in  the  stronger  alcohol. 

In  the  same  way  make  spiritus  cinnamomi^  from  oil  of  cinnamon. 

Spiritus  Camphorce.    {Spirit  of  Camphor.)    TJ.  S.  P. 

Tinctura  Gamphorady  (7.  S.  P.  1860. 

Take  of  Camphor,  four  troyounces. 
J      Alcohol,  two  pints. 

Dissolve  the  camphor  in  the  alcohol,  and  filter  through  paper. 

Spiritus  Limonis.     {Spirit  of  Lemon.    Essence  of  Lemon.)    U.  S.  P. 

Take  of  Oil  of  lemon,  two  fiuidounces. 

Lemon  peel,  freshly  grated,  a  troyounce. 
Stronger  alcohol,  two  pints. 

Dissolve  the  oil  in  the  stronger  alcohol,  add  the  lemon  peel, 
macerate  for  twenty-four  hours,  and  filter  through  paper. 

Spiritus  Menthce  Piperitce.     {Spirit  of  Peppermint.)    U.  S.  P. 

Tinctura  Olei  MenthsB  Piperita},  U.  S.  P.  1850. 

Take  of  Oil  of  peppennint,  a  fluidounce. 

Peppermint,  in  coarse  powder,  one  hundred  and  twenty  grains. 
Stronger  alcohol,  fifteen  fiuidounces. 

Dissolve  the  oil  in  the  stronger  alcohol,  add  the  peppermint, 
macerate  for  twenty-four  hours,  and  filter  through  paper. 
In  the  same  way,  make — 

Spiritus  Menthce  Viridis.    {Spirit  of  Spearmint.)    U.  S.  P. 
From  oil  of  spearmint. 
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Spiritus  Myristicce, 

Take  of  Oil  of  nutmeg,  a  fluidounce. 
Stronger  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  LavandulcBy  TJ.  S.  P.     {Spirit  of  Lavender.) 

Take  of  Oil  of  lavender,  a  fluidounee. 
Stronger  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  Lavandulce  Compositiis,    (Compound  Spirit  of  Lava\L 

U.  S.  P. 

Take  of  Oil  of  lavender,  a  fluidounee. 

Oil  of  rosemary,  two  liuidrachms. 

Cinnamon,  in  moderately  fine  powder,  two  troyouncea. 

Clove«,  in  moderately  fine  powder,  half  a  troy  ounce. 

Nutmeg,  in  moderately  fine  powder,  a  troyouncv. 

Red  Saunders,  in  moderately  fine  powder,  three  hundred  and 

grains. 
Alcohol,  six  pints. 
Water,  two  pints. 
Diluted  alcohol,  a  sufficient  quantity. 

Dissolve  the  oils  in  the  alcohol,  and  add  the  water.    Then 

the  powders,  and,  having  moistened  the  mixture  with  a  fluido 

of  the  alcoholic  solution  of  the  oils,  pack  it  firmly  in  a  conical 

j;  colator,  and  gradually  pour  upon  it  the  remainder  of  the  alcol 

f  solution,  and  afterwards  diluted  alcohol,  until  the  filtered  li 

It'  • 

V  measures  eight  pints. 

Spiritus  Junipein.     {Spirit  of  Juniper.) 

Take  of  Oil  of  juniper,  a  fluidounee. 
StrongLT  alcohol,  three  pints. 

Dissolve  the  oil  in  the  stronger  alcohol. 

Spiritus  Jani peri  Compositus.  {Compound  Spirit  of  Juniper)  U. 

Take  of  Oil  of  juniper,  a  fluidrachm  and  a  half. 
Oil  of  caraway, 

Oil  of  fennel,  each,  ten  minims. 
Diluted  alcohol,  eight  pints. 

Dissolve  the  oils  in  the  diluted  alcohol. 


On  Perfumery  and  Toilet  Articles. 

Among  the  uses  to  which  the  products  of  distillation  areapf 
those  connected  primarily  with  the  sense  of  smell  possess  an  int 
and  importance,  especially  to  the  pharmacist,  who  has,  from 
earliest  time,  been  called  upon  to  manufacture  and  sell  them,  w 
justifies  the  appropriation  of  a  portion  of  this  work  to  their  ui 
of  preparation. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratificatio 
the  sense  of  smell,  they  serve  a  good  purpose  in  headache,  an- 
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grateful  refrigerant  applications  in  dry  and  hot  conditions  of  the 
8kin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Indies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies 
used  in  the  perfumer's  art  to  the  extensive  flower  farms  of  Nice, 
Grasse,  Montpellier,  and  Cannes,  in  France,  and  owing  to  the  pecu- 
liar fitness  of  the  climate  of  those  provinces,  and  the  adaptation  of 
the  French  people  to  pursuits  requiring  delicate  perceptions  and 
refined  tastes,  the  art  of  perfumery  has  attained  a  perfection  in 
France  towards  which  most  of  our  manufacturers  make  but  a  faint 
approximation.  The  French  recipes  call  for  so  many  ingredients 
not  readily  obtained  in  this  country,  and  altogether  derived  from 
their  own  gardens  and  manufactories,  that  they  require  consider- 
able modification  to  make  them  practicable  to  us.  I  shall,  there- 
fore, confine  myself  to  inserting  a  few  tried  recipes  which  constitute 
a  pretty  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the 
other  parts  of  this  work,  these  perfumes  allow  of  an  unlimited 
choice  of  ingredients,  and  a  corresponding  variety  of  combinations 
and  proportions,  restricted  only  by  that  most  capricious  of  all 
standards — taste. 

For  further  accounts  of  the  art  of  making  fragrant  essences  and 
all  other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  W. 
Septimus  Piesse,  published  in  London,  and  republished  in  Phila- 
delphia, in  1856  and  1863. 

Colognes. 

Eau  de  Cologne^  as  imported  from  Cologne  and  from  Paris,  is  a 
highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  im- 
ported, all  are  highly  rectified  and  apparently  distilled  from  the 
plants,  while,  as  prepared  in  this  country,  Cologne  water  is  almost 
always  made  from  essential  oils  dissolved  in  alcohol.  This  may  be 
very  good,  if  the  oils  are  fresh  and  combined  with  reference  to  their 
relative  strength  and  accord. 

Best  Cologne  Water,    {No,  1.) 

Take  of  Oil  of  bergamot  .  . 
0\\  of  neroli  .  .  . 
Oil  of  jessamine  .  . 
Oil  of  garden  lavender 
Oil  of  cinnamon  .  . 
Benzoated  tincture  . 
Tincture  of  musk 
Deodorized  alcohol  . 
Rose  water .... 

Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filter- 
ing for  use. 
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Common  Cologne  Water.     {N( 

Take  of  Oil  of  lavender 

Oil  of  roBemary 


Alcohol 

Much  cheaper  than  the  foregoing. 

BemoaUd  THncture/or  Cotognt 


Take  of  Tonqua  beans 

Vanilla  .     .     .     . 
Nutmeg,  grated   . 

Benzoic  acid     .     . 

Alcohol  ,     ,     ,     , 


Macerate  the  flolid  ingredlenta,  in  coaree  px 
ad  libitum,  and  filter. 

Toilet  W k'svas.—{SubslHutea  for  JEai 
Hose  Geranium. 
Ttike  of  Essential  oil  of  citronella  (India) 
Essential  oil  of  lemon  grass  (Indi 
Essential  oil  of  bergamot  .     .     . 
Essential  oil  of  lavender  (French)  . 
Extract  of  jessamine  (&om  pomade) 

Benzoated  tincture 

Alcohol  (95  per  cent,  deodorized) 
Mix  and  reduce  with  water  which  has  pre?: 
with  oil  of  citronella  by  trituration,  after  the 
tial  medicated  waters,  as  long  as  it  can  be  d 
tating  too  much  of  the  essential  oils;  let  it  staD 
SIter. 

Orange  Blossom. 
Take  of  Essential  oil  of  neroU  (petal  bigaiade  No 
Essential  oil  of  orange  peel  (bigarade  No 
Essential  oil  of  rosemary  (&om  flowers  01 

Essential  oil  of  bereamot 

Extract  of  orange  nowera  (from  pomade) 
Extract  of  jessamine  (from  pomade),  eacl 
Alcohol  (95  per  cent,  deodorized)  .  ,  . 
Distilled  orange-flower  water  .... 
Mix,  and  proceed  as  before. 

Putcha  Pfd.  {Palchoidy.) 
Take  of  Essential  oil  of  patchouly 

Essential  oil  of  copaiva 

Essential  oil  of  orange-peel  (bigarade)     . 

Essential  oil  of  valerian 

Essential  oil  of  rosemary  (from  flowers  or 

Tincture  of  ginger 

Benzoated  tmcture 

Alcoliol  (95  per  cent,  deodorized)    .    .     . 

Patchoulv  water  (made  with  oilof  patchov 
aAer  tne  method  of  medicated  waters, 
in  rose  geranium) 
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jRose. 

Take  of  Balsam  Peru TT\;8:xy. 

Essential  oil  of  bergamot f  ^iij* 

Essential  oil  of  santal 'nixl. 

Essential  oil  of  neroli  (bigarade  petal  No.  1)  Ti^xx. 

Essential  oil  of  rosemary  (aux  fleurs) .     .    •  f  5is8. 

Essential  oil  of  rose  (kisamlic] f  3ij. 

fssential  oil  of  citronella  (Inoia)    ....  f  ^iss. 

xtract  of  rose  (from  pomade) f  lij. 

Alcohol  (95  per  cent,  deodorized)    ....  Ovj. 

Rose  water  (distilled) Oj. 


Add  the 
jree  days, 


last  after  the  mixed  oils  and  alcohol  have  stood  two  or 
and  filter  the  whole. 


Lavender. 


Take  of  Essential  oil  of  lavender  (aux  fleurs) 
Essential  oil  of  lemon  .... 
Essential  oil  of  lemon  thyme 
Essential  oil  of  orange-peel,  sioeet 
Essential  oil  of  nutmeg 
Essential  oil  of  sage 
Tincture  of  musk     .     . 
Tincture  of  benzoin 
Sweet  spirit  of  nitre 
Alcohol  (95  per  cent,  deodorized) 
Lavender  water  (made  from  the  oil  and  water) 


fSiss. 
f3iij. 

f3J. 
fSss. 

f3y. 

Cons.  ss. 

Oj. 


Millejleur. 

Take  of  Balsam  Peru f  SUj* 

Oil  of  bergamot ^3vj. 

Oil  of  cloves f  3iij. 

Oil  of  neroli  (pet.  gr,) ^Svj. 

Extract  of  musk f  Siij- 

Orange-flower  water Oiss,  or  q.  s. 

Alcohol  (deodorized) Ovj. 

Mix. 

Heliotrope, 

Take  of  Tincture  of  tonka f 5xvj. 

Oil  of  bitter  almonds ''l^j* 

Oil  of  rose n^x. 

Mix. 

Frangipannu 

Take  of  Essential  oil  of  rose ti\,xx. 

Essential  oil  of  neroli  (bigarade)     ....  ti\x. 

Essential  oil  of  melisse ^    .  ti\v. 

Essential  oil  of  bergamot f  3j. 

Essential  oil  of  santel  wood f  gij. 

Extract  of  vanilla f.^ss. 

Extract  of  magnolia  (from  pomade)    .     .     .  fjj. 
Tincture  of  santal  wood  saturated, 

Alcohol,  aa *  Cong.  ss. 

Sandal  water  from  oil q.  s.  to  dilute. 

Mix. 
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Verbena  Water. 

Take  of  Oil  of  balm  mclisse f  jiij. 

Deodorized  alcohol Oij. 

Water Soffident 

Make  a  clear  Bolution. 

This  may  be  made  somewhat  stronger,  though  of  a  leas  pa 
bena  flavor,  by  the  addition  of  a  little  oil  of  lemon.  Oil  oi 
melisse  is  imported ;  its  smell  seems  identical  with  oar  j 
lemon  trifolia. 

Lavender  Water.    {Simple  Spirit  of  Lavender.) 

Take  of  English  oil  of  garden  lavender f  Jij. 

Deodorized  alcohol Oj. 

Make  a  solution. 

A  little  fresh  calamus  root  macerated  in  the  above  improii 


Florida  Water. 

Take  of  Oil  lavender, 

Oil  of  bergamot, 

Oil  of  lemon,  each, 

Tincture  of  curcuma, 

Oil  of  neroli,  of  each 

Oil  of  melisse 

Oil  of  rose 

Alcohol 

Mix. 

Essence  of  Patchouli/. 

Take  of  Oil  of  copaiva    . 
Oil  of  oranj^e 
Oil  of  valerian  . 
Oil  of  rosemary 
Tincture  of  Tolu 
Alcohol,  ginger,  Sa 

Mix. 


mi> 


gttx 
gttx 


gtt. 
gtt. 

gtt. 
q.  s. 


Vinegars. 

Camphorated  Acetic  Acid. 

Take  of  Camphor Half  ounce. 

Acetic  acid 6^  iluidounc 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  oi 
and  dissolve  it  in  the  acetic  acid.     Used  as  a  fumigative  in 
an   embrocation   in  rheumatism,  and   a   refreshing  and  pi 
perfume. 

Aromatic  Vinegar. 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  prev 
of  contagion. 

Take  of  Acetic  acid,  very  strong, 
Camphor,  in  powder, 
Oil  of  cloves,  of  each,  a  sufficient  quantity. 

Mix  them,  and  secure  in  a  strong  and  well-stoppered  bottl 
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Hygienic  or  Preventive  Vinegar.    (Piesse.) 

A  toilet  preparation,  to  be  mixed  with  water  for  lavatory  pur- 
poses and  the  ba^th. 

Take  of  Brandy 1  pint. 

Oil  of  cloves 1  drachm. 

Oil  of  lavender 1  drachm. 

Oil  of  marjoram i  drachm. 

Gum  benzoin 1  ounce. 

Macerate  together  for  a  few  hours,  then  add — 

Brown  vinegar 2  pints. 

and  strain  or  filter,  if  requisite,  to  be  bright. 

Vinaigre  de  Cologne. 

To  Eau  de  cologne 1  pint. 

add  Strong  acetic  acid ^  oz. 

Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  either  of  these 
perfumed  vinegars  is  required  to  produce  opalescence  when  added 
to  water,  it  should  contain  myrrh,  benzoin,  or  Tolu. 

Musk  Perfumes. 

Tincture  of  Musk. 

Take  of  Musk 3ij. 

Water Oss. 

Macerate  twenty-four  hours,  and  add — 

Solution  of  potassa,  U,  S,P ^ij. 

Macerate  twenty-four  hours,  and  add — 

Alcohol Oss. 

Let  it  stand  at  summer  temperature  for  one  month,  and  decant. 

Extract  of  Musk.    (Piesse.) 

For  mixing  with  other  perfumes. 

Take  of  Grain  musk 2  ounces. 

Rectified  spirit 1  gallon. 

After  standing  for  one  month  at  a  summer  temperature,  it  is  fit 
to  draw  ofl'. 

Extrait  de  Muse.     (Piesse.) 

Adapted  to  retailing  for  use  in  i)erfumer7. 

Take  of  Extract  of  musk  (as  above) 1  pint. 

Extract  of  ambergris J  pint. 

Extract  of  rose  (triple) \  pint. 

Mix  and  filter. 

The  chief  uses  of  musk  in  perfumery  are  due  to  its  persistent 
character.  Though  not  itself  desirable  as  a  perfume,  yet  mixed  in 
small  proportion  with  rose,  violet,  and  other  essences,  it  enables 
them  to  give  to  the  handkerchief  a  mixed  odor  which  is  retained 
after  the  nrst  perfume  is  dissipated. 


774  dentifrices. 

Tooth  Preparations. 

A  few  only  of  these  are  here  given,  with  reference  to  meetins; 
the  popular  demand  and  the  ordinary  requirements  of  the  dental 
profession. 

MarshalVs  or  Hudson^ s  Dentifrice. 

Take  of  Prepared  chalk 3  pounds  (cool). 

Powdered  myrrh, 

Powdered  orris  root,  each    ......  1  pound. 

Rose  pink 1  ounce. 

Thoroughly  powder  the  ingredientsi  and  mix  them  through  a  fine 
sieve. 

Charcoal  Dentifrice. 

Take  of  Recently-burnt  cbkrcoal,  in  fine  powder    ....     6  parts. 
Powdered  myrrh, 
Powdered  cinchona  bark  (pale),  each 1  part 

Mix  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa A  half  drachm. 

Mint  water 1  fiuidounce. 

Triturate  to  form  a  solution,  then  incorporate  with — 

Powered  charcoal 2  ounces. 

Honey 1  ounce. 

Cuttle  Fish  Powder.      (Piesse.) 

Take  of  Powdered  cuttle  fish |  pound. 

Precipitated  carbonate  of  lime 1  pound. 

Powdered  orris ^  pound. 

Oil  of  lemons 1  ounce. 

Oil  of  neroli ^  draclun. 

Thoroughly  powder  and  mix. 

Mialhe^s  Tooth  Powder. 

Take  of  Sufflir  of  milk 1000  parta. 

Lake 10  parts. 

Tannin 15  parts. 

Oil  of  mint. 
Oil  of  anise^ 
Oil  of  neroli,  of  each,  sufficient  to  flavor  to  taste. 

Rub  well  the  tiinnin  and  lake  together,  and  gradually  add  the 
sugar  of  milk,  previously  powdered  and  sifted,  and  lastly  the  essen- 
tial oils. 

A  Superior  Mouth  Wash. 

Take  of  Old  white  Castile  soap jij. 

Alcohol ffiij. 

Honey ?j. 

Perfume,  as  below fjiv. 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 
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Perfume  for  adding  to  Mouth  Washes. 

Take  of  Asarum  Canadense |8S. 

Orris  root Jss. 

Strong  alcohol  (Atwood's) fSviij- 

Make  a  tincture  and  add — 

Tincture  of  musk f3j. 

Essence  of  milletleurs f  3ss. 

Essence  of  patchouly gtt  xx. 

Violet  Mouth  Wash.     (Piesse.) 

Take  of  Tincture  of  orris i  pint 

Esprit  de  rose  ; i  pint. 

Spirit i  pint. 

Oil  of  bitter  almonds 5  drops. 

Mix. 

Botanic  Styptic.     (Piesse.) 

Take  of  Recti6ed  spirit 1  quart. 

Khatany, 

Myrrh, 

Cloves,  of  each 2  ounces. 

Macerate  14  days  and  strain. 

Sachet  Powders  and  Fumiqators. 

The  great  popularity  of  this  class  of  perfumes  consists  in  their 
persistent  odors,  and  their  perfect  adaptation  in  envelopes  or  scent- 
nags  to  diffusing  an  agreeable  perfume  in  drawers,  glove-boxes,  etc., 
without  soiling  the  purest  white  materials. 

The  following  formulas,  modified  from  those  of  Piesse,  I  have 
found  entirely  satisfactory : — 

Sachet  d  la  Frangipanni. 

Take  of  Orris  root  powder 3  pounds. 

Vetivert  powder \  pound. 

Santal  wood  powder }  pound. 

Oil  of  neroli, 
Oil  of  rose. 

Oil  of  santal,  each 1  drachm. 

Grain  musk 1  drachm. 

Mix  well. 

Sachet  cL  la  Marechale. 

Take  of  Powder  of  santal  wood i  lb. 

Powder  of  orris  root J  lb. 

Powder  of  rose  leaves }  lb. 

Powder  of  cloves 2  oz. 

Powder  of  cassia i  lb. 

Grain  musk      .••••••••..  j  drachm. 

Mix. 
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MilUfleur  SacheL  ^H 

Take  of  Ijivender  flowers,  grouuil,  ^^| 

Urris  root,  grouiiil. 

Itotie  leaves,  ground,  each I  lb. 

Benzoin, 
Closes,  ground, 
Totiqua,  ground, 
Vanilla,  ground, 

ifiautal,  grouud,  each j  lb. 

Cinnamon, 

AUsnice,  tach 2  ounces. 

Musk,  grain 2  dracluog. 

^[ix  well  togetlier. 

Hdiotropr  Sachet. 

Tftko  of  Powdered  orris 2  Ibe. 

Rose  leaves,  ground 1  lb. 

Ton(juft  beiius,  ground j  lb. 

Vanilla  Iwana,  ground j  lb. 

Grain  luusk j  os. 

Oil  bitter  almonds 5  drops. 

Mix  wgH  by  sifting  in  u  tom-se  siew. 

Fumigating  Powder. 
Take  of  Frankincense, 
Benzoin, 

Amlier,  of  each Thrci-  pnrts. 

Lavender  flowers One  )nrl. 

Mix. 

This  is  «leeigned  to  he  ignited  upon  cnsik,  a  stove,  or  hot  in 
(lifTusc  an  agi'eeuble  aroma  in  au  apartment,  and  iiicldeutji 
destroy  noxious  effluvia. 

Dr.  Paris*  Fumigating  Pastille. 
Take  of  Benzoin, 

Castarilla,  each j  lb. 

Myrrh Ij  oz. 

Powdered  charcoal IJ  lb. 

Oil  of  nutmegs, 

Oil  of  cloves,  each )  oi. 

Nitre -i  w.. 

The  benzoin,  caaearilla,  and  myrrh  are  to  be  separately  powi 
and  mixed  on  a  sieve  with  the  charcoal ;  the  nitre  is  then 
dissolved  in  mucilage  of  tragacanth,  with  which  the  whole  is 
made  into  a  paste  and  divided  with  a  pastille  mould,  Fig,  2+ 
gradually  dried. 

Fie  244. 
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The  mode  of  usinff  the  pastille  mould  will  be  sufficiently  ob- 
nous;  the  mass,  rolled  into  cylinders  of  appropriate  size,  is  pressed 
between  the  brass  cutting  surfaces  and  completely  divided  into 
twenty-four  cones  of  the  required  shape. 

The  mode  of  using  pastilles  is  to  place  a  piece  of  glazed  paper 
over  a  glass  of  water  and  to  stand  the  pastille  upon  it  when  ignit- 
ing it.  As  soon  as  it  is  sufficiently  consumed  it  will  burn  a liole 
through  the  paper  and  be  extinguished  by  falling  into  the  water. 
Sometimes  serious  injury  is  done  to  mantles  and  articles  of  furni- 
ture by  carelessly  overlooking  the  intense  heat  produced  by  the 
combustion  of  these  little  fumigateurs. 

Hair  Preparations. 
Rosemary  Hair  Wash. 

To  be  nsed  after  oil8  hare  been  habitually  applied. 

Take  of  Distilled  water  of  rosemary 1  gallon. 

Rectified  spirit ^  plot. 

Pearlash 1  ounce. 

Dissolve  the  pearlash  in  the  mixed  alcohol  and  w^ater. 

Essence  or  Spirit  of  Mustard.  • 

Take  of  Black  mustard 2  parts. 

Water 4  parts. 

Alcohol 1  part. 

Macerate  and  distil  1  part  of  spirit. 

To  be  added  to  hair  washes  to  supply  sulphur  to  the  hair  and 
stimulate  its  growth. 

Perfumed  Hair  Oil. 

Take  of  Castor  oil f  Jx. 

Very  strong  alcohol       . fji^. 

Ess.  of  jessamine f  5ij. 

Mix. 

Any  other  essential  oil  may  be  substituted  for  the  essence  of 
jessamine,  and  we  usually  label  the  vials  according  to  their  per- 
fume, and  color  the  rose  oil  red. 

Hair  Restorative. 

Take  of  Castor  oil f.?yj. 

Alcohol fjxxyj. 

Dissolve,  then  add — 

Tinct.   of  cantharides  (made  with    strong 

alcohol) f.^j. 

Ess.  of  jessamine  (or  other  perfume)  .    .    .    f^iss. 

Mix. 

This  preparation  has  the  property  of  rendering  the  hair  soft  and 
fi^lossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  properties, 
it  tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should 
be  rubbed  thoroughly  into  the  roots  at  least  once  a  day. 
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Modified  Formula.     (Highly  esteemed  by  some.) 

Take  of  Castor  oil Jiss. 

Water  of  ammonia f  Jij. 

Tinct.  of  eantharides f5j. 

Cologne fsiv. 

Water q.  8.  ft.  f5x. 

Mix  according  to  art. 

Marrow  Pomatum,    (Piesse.) 

Take  of  Purified  lard 41b. 

Suet 2  1b. 

Oil  of  lemon 1  oz. 

Oil  of  bergamot J  oz. 

Oil  of  cloves 3  dr. 

Melt  the  greases,  then  beat  them  up  with  a  whisk  or  wooden 
spatula  for  half  an  hour  or  more,  to  make  the  mass  white  and 
spongy ;  perfume  with  the  oils. 

Philicome.    (Piesse.) 

Take  of  White  wax 5  oz. 

Almond  oil 2  lb. 

Oil  of  bergamot 1  oz. 

Oil  of  lemon i  ^*' 

Oil  of  lavender 2  dr. 

Oil  of  cloves 1  dr. 

Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  per- 
fume. 

Iwiggs^  Hair  Dye. 

An  excellent  application  to  the  hair,  which  is  also  a  remedy  for 
skin  diseases,  blemishes  of  the  complexion,  etc. 

Take  of  Precipitated  sulphur, 

Acetate  of  lead,  of  each jj. 

Rose  water i5iv- 

Triturate  together  in  a  mortar.  This  is  not  an  instantaneous 
dye,  but  should  be  applied  twice  a  day  till  it  gradually  restores  the 
color  to  its  natural  shade.  The  addition  of  half  an  ounce  of  glycerin 
will  take  from  it  a  drying  property  which  is  undesirable. 

Bandoline. 

Take  of  Gum  tragacanth  (choice) 6  oz. 

Rose  water 1  gallon. 

Otto  of  rose ^  oz. 

Steep  the  gum  in  the  water,  agitating  from  time  to  time  as  it 
swells  into  a  &:elatinous  mass;  then  carefully  press  through  a  coarse, 
clean  linen  cloth,  and  incorporate  the  otto  of  rose  thoroughly 
through  the  soft  mass. 
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CHAPTER   I. 

ON  PRESCRIPTIONS. 

In  aesifi^ing  a  place  in  this  work  to  prescriptions,  and  to  the  art 
of  prescribing  medicines,  it  is  with  a  full  appreciation  of  its  inti- 
mate connection  with  therapeutics,  a  branch  of  knowledge  with 
which,  as  a  pharmacist,  I  lay  claim  to  but  little  practical  acquaint- 
ance; and  yet  this  subject  has  bearings  which  are  peculiarly  adapted 
to  arrest  the  attention  of  one  whose  daily  avocations  place  him 
directly  between  the  physician  and  the  patient,  and  give  him  favor- 
able opportunities  for  judging  of  the  pharmaceutical  eligibility  of 
combinations,  and  not  uufrequently  of  their  effects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection 
with  that  of  preparing  and  dispensing  them,  that  a  treatise  on  the 
latter  subject,  not  embracing  the  former,  would  be  wanting  in  its 
most  interesting  feature  to  the  student  of  medicine  and  the  physi- 
cian. In  a  work  like  the  present,  it  seems  appropriate  to  approach 
the  art  of  dispensing  through  a  brief  general  treatise  on  that  of 
prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medicine^  that  one 
of  their  greatest  difficulties  is  in  writing  prescriptions;  lacking  the 
means  ot  systematic  instruction  in  this  most  important  practical 
duty,  they  are  apt  to  fall  into  confused  and  unscientific  methods 
of  prescribing,  from  which  no  amount  of  experience  entirely  rids 
them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowl- 
edge of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  dis- 
ease. No  department  of  his  duties  puts  the  skill  of  the  physician 
to  a  closer  test;  none  calls  for  the  exercise,  to  a  greater  extent,  of 
that  invaluable  quality,  whether  intuitive  or  acquired,  called  tad  ; 
and  yet  few  departments  of  medical  knowledge  are  less  insisted 
upon  as  necessary  branches  of  a  medical  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically, 
the  general  principles  pertaining  to  it  are  capable  of  classification, 
and  have  been  fully  discussed. 

The  celebrated  Pharmacologia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  the  fullest  dissertation  in  our  language 

(779) 
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upon  ^Hhe  science  and  art  of  prescribing."  Many  of  the  viewi 
taught  at  that  time,  however,  are  now  abandoned,  and  the  snlgect 
is  capable  of  being  simplified  in  accordance  with  modem  improro- 
ments  in  pharmacy.  The  large  number  of  efficient  and  permanent 
Gkilenical  preparations  makes  prescribing  comparatively  easy  to  the 
practitioner  who  has  kept  pace  with  the  advance  of  the  timely 
while  the  publication  oi  FormxdarieSy  in  which  a  variety  of  pi^ 
parations  of  each  drug  are  detailed,  has  to  a  certain  extent  8ape^ 
seded  an  original  and  extemporaneous  system  of  selection  and  com- 
bination of  remedies. 

Medicinal  preparations  which  are  kept  on  hand  by  the  apothe- 
cary, to  be  dispensed  alone  or  used  in  compounding  prescriptiom, 
are  called  permanent^  while  those  compounded  by  airection  of  the 
practitioner  to  meet  the  indications  as  they  arise  in  practice,  an 
called  extempomeaous. 

This  distinction,  however,  is  far  from  being  well  marked.  Some 
of  those  called  permanent  are  known  to  deteriorate  in  a  greater  or 
less  degree  by  age,  while  many  classed  as  extemporaneous  will 
keep  an  indefinite  length  of  time.    For  most  of  the  permatieut 
class  we  have  recipes,  or  prescriptions,  published  in  jF%annac(qNBAi, 
Dispensatories^  or  Medical  Formularies^  while  the  extemporaneoni 
are  usually  the  product  of  the  skill  and  ingenuity  of  the  preacriber 
at  the  bedside  of  his  patient.    Objections  lie  against  tneiiaeof 
established  prescriptions  to  the  exclusion  of  those  dictated  by  tha 
emergencies  of  the  case,  from  the  impracticability  of  adapting  anj 
set  of  formulas  to  every  shade  of  disease  and  of  idiosyncrasy,  and 
from  the  impossibility  of  the  practitioner  storing  in  his  menwiy 
their  ingredients,  proportions,  etc. ;  so  that  the  thorough  student 
does  well  to  acquire  a  knowledge  of  the  principles^  to  regulate  the 
selection  and  combination  of  remedies,  and  to  learu  the  art  of  pre- 
scribing experimentally, 

A  limited  number  of  prescriptions,  framed  with  a  view  of  illoe- 
trating  these  principles  and  modes  of  combination,  will,  with  this 
object  in  view,  be  highly  useful  to  the  student;  but  these  must  be 
regarded  as  stepping-stones  to  a  knowledge  of  the  art  of  prescribing 
rather  than  as  embodying  that  knowledge.  The  vast  extent  ana 
variety  of  adaptation  of  the  Materia  Medica  preclude  the  possibilitf 
of  compressing  into  any  series  of  prescriptions,  a  complete  view  of  all 
the  modifications  attainable  on  enlightened  therapeutical  and  phar- 
maceutical principles. 

Under  the  head  of  Galenical  preparations,  a  prominent  distinc- 
tion has  been  drawn  between  those  which  are  officinal  in  the  U.S. 
and  British  Pharmacopoeias  and  those  which  are  not;  the  use  of 
Italics  for  the  unofficinal,  calling  attention  to  their  comparatireljf 
unimportant  position,  has  been  a  conspicuous  feature  in  the  syllabi 
intended  for  the  use  of  the  student  in  committing  to  memory  their 
names,  proportions,  properties,  and  doses.  In  the  part  of  the  work 
which  follows,  this  distinction  id  regarded  as  less  important,  and 
most  of  the  formulae  are  introduced  less  with  a  view  to  impre« 
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them  upon  the  memory,  than   to  illustrate  the  pharmaceutical 
principles  on  which  they  are  based. 

The  very  obvious  division  of  preparations  into  simple  and  com- 
pound needs  no  other  mention  than  to  explain  that  the  addition 
of  a  vehicle  or  menstruum,  not  added  with  a  view  to  its  medical 
effect,  does  not  render  a  preparation  compound,  in  the  sense  in 
which  that  term  is  ordinarily  applied.  Simple  rhubarb  pills  con- 
tain rhubarb  and  soap;  while  compound  rhubarb  pills  contain  rhu- 
barb, aloes,  myrrh,  and  oil  of  peppermint;  and  with  a  view  to 
furnish  distinctions  between  preparations  which  have  very  similar 
composition,  the  term  compound  is  sometimes  useful. 

The  Language  used  in  Prescriptions, 

In  Great  Britain  and  the  North  of  Euroj»e,  prescriptions  are 
written  in  Latin ;  in  France,  in  the  vernacular  language.  We 
mostly  follow  the  British  custom,  although  some  of  our  practitioners 
depart  from  the  usual  style,  and  follow  the  Pharmacopoeia  by  in- 
diting their  prescriptions  in  plain  English.  The  relative  adaptation 
of  Latin  and  English  for  the  purpose  has  long  been  discussed,  and 
is  still  a  mooted  point  among  physicians  and  pharmacists.  It  is 
unnecessary  to  dwell  upon  the  arguments  advanced  on  either  side, 
and  which  seem  natunilly  to  suggest  themselves.  The  chief  deside- 
ratum is  to  secure  accuracy  without  an  unnecessary  and  cumbersome 
phraseology,  and  for  this  purpose  th^  officinal  nam^s  of  all  medicines 
are  to  be  preferred  to  either  of  their  common  and  changing  syno- 
nyms. 

Many  medicines  are  called  by  very  diflferent  names  in  different 
parts  .of  the  country,  and  the  same  name  is  liable  to  be  applied  to 
either  of  several  different  drugs.  If  snakeroot  were  ordered,  the 
pharmacist  might  be  at  a  loss  whether  serpentaria,  cimicifuga, 
asarum,  senega,  eryngium,  or  some  of  the  numerous  other  roots 
occasionally,  or  perhaps  locally,  denominated  snakeroots,  were 
desired;  while,  if  the  specific  English  name,  as  Virginia^  Canada^ 
black  or  button  snakeroots,  was  applied,  the  merit  of  conciseness 
would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessary  to  specify 
whether  Roman,  German,  or  American ;  while  in  Latin,  anthemis, 
matricaria,  or  maruta  would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  comparison  in  eligibility  between  the 
names  sugar  of  lead  and  Plumbi  acetas,  white  vitriol  and  Zinci 
sulphas,  liver  of  sulphur  and  Potassii  sulphuretum,  salt  of  tartar  and 
Potassii  carbonas.  The  name  which  expresses  the  chemical  compo- 
sition of  a  substance  is  generally,  of  all  that  can  be  devised,  the 
best ;  and  hence,  even  in  common  language,  many  familiar  chemical 
substances  are  beginning  to  be  called  by  their  chemical  names. 
Although  there  is  little  difference  between  the  English  and  the 
Latin  chemical  names,  the  latter  has  the  advantage  for  use  in  pre- 
scription: it  is  easier  of  abbreviation,  or  its  abbreviations  are  more 
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familiar;  while  the  omission  of  the  connecting  preposition  of,  be- 
tween the  two  parts  of  the  name,  reduces  it  to  a  single  compound 
word,  rendering  it  shorter  and  more  quickly  written. 

It  is  often  urged  that  the  Latin  used  in  prescription  is,  for  the 
most  part,  quite  incorrect,  especially  when  the  terminations  are 
attempted ;  but  grammatical  errors  are  certainly  far  less  important 
than  either  chemical,  pharmaceutical,  or  therapeutical ;  and  when 
we  consider  how  few  physicians,  even  among  those  classically  edu- 
cated, have  advantages  for  keeping  up,  throughout  the  busy  scenes 
of  their  professional  career,  the  knowledge  of  Latin  acquired  in 
their  schoolboy  days,  we  can  scarcely  wonder  that  many  errors  of 
this  description  occur.  Moreover,  the  language  used  in  prescription, 
viewed  with  reference  to  its  abbreviations,  signs,  and  Latinized 
names  of  various  origin,  must  be  regarded  as  distinct  from  the 
Latin  taught  in  schools,  and  requires  to  be  studied  in  connection 
with  scientific  nomenclature  generally,  and,  in  fact,  constitutes  a 
part  of  the  study  of  Materia  Medica  and  Pharmacy.  Every  officinal 
drug  and  preparation  has  its  particular  name  given  to  it  authorita- 
tively in  the  Pharmacopoeia^  and  those  not  there  mentioned  maybe 
distinguished  by  their  appropriate  botanical  or  chemical  designa- 
tions. The  groundwork  of  the  correct  writing  of  prescriptions  is  a 
knowledge  of  these  names;  and  it  matters  little  whether  the  phy- 
sician writes  his  prescriptions  in  Latin  or  English,  if  he  designates 
each  individual  article  by  its  officinal  name. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain 
English  formula  may  admit  of  a  doubt,  but,  if  sanctioned  by  custom 
and  authority,  might  be  adopted,  and  thus  the  principal  objection 
to  the  English  prescription  would  be  removed.  The  officinal  name, 
though  framed  upon  a  Latin  model,  might  be  separated  from  the 
idea  of  its  origin,  and  used  in  the  prescription  as  a  distinctive 
pharmaceutical  term,  following  the  genius  of  the  language  in  which 
it  is  used :  in  a  Latin  prescription,  its  terminations  woula  be  varied 
as  the  construction  of  that  lansjuage  requires ;  and  in  an  English 
prescription,  might  follow  the  rules  for  the  construction  of  a  correct 
English  sentence.  We  have  verv  many  officinal  names  that  are  as 
commonly  incorporated  into  our  language  as  the  English  synonyms 
attached  to  them,  and  the  objections  to  considering  all  the  names 
in  the  American  and  British  Pharmacopoeias  as  English  words  are, 
it  appears  to  me,  not  such  as  to  overrule  a  custom  which,  on  so 
many  accounts,  is  to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
Pharmacopoeia^  and  the  importance  of  a  study  of  them  has  been 
elsewhere  referred  to  ;  and  1  repeat,  if  these  were  pro[)erly  mastered 
by  the  student,  and  invariably  used  to  designate  the  drugs  and  pre- 
parations to  which  they  belong,  the  framework  in  which  the  pre- 
scription is  inclosed  would  be,  comparatively,  of  little  importance. 

There  are  some  cases  in  which  the  use  of  an  explanatory  synonym 
in  parentheses  seems  quite  necessary,  whether  the  name  be  Latinized 
or  not;  and  in  such  cases  it  should  never  be  omitted  for  the  sake 
of  elegance  or  attempted  correctness  of  diction.     In  prescribing  the 
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§ner  kinds  of  magnesia,  there  is  no  other  resource  than  to  say  in 

Eirentheses  (Henry's),  (Husband's),  or  (Ellis'),  as  the  case  may  be. 
iquor  aloes,  comp.  would  be  quite  indefinite  without  (Mettauer) 
appended,  and  tinct.  guaiaci  comp.  would  be  misunderstood  unless 
accompanied  by  the  added  (Dewees')  to  explain  it. 

The  remarks  before  made  apply  to  the  names  of  substances  desig- 
nated in  prescriptions ;  the  other  parts  of  the  prescription,  which 
will  be  referred  to  more  particularly  in  the  sequel,  consist  chiefly 
of  abbreviations  and  signs  which  custom  has  long  sanctioned,  and 
which  are  considered  to  pertain  particularly  to  the  Latin  prescrip- 
tion, though,  as  before  stated,  occasionally,  and  without  any  breach 
of  propriety,  used  in  connection  with  the  English. 

In  the  prescriptions  appended  to  the  several  chapters  which  fol- 
low, numerous  examples  are  given  of  both  Latin  and  English  pre- 
scriptions, and  they  will  be  appropriately  preceded  by  the  following, 
taken  from  Dr.  Pereira's  "  Selecta  e  Prescriptis" 

Grammatical  Explanation  of  a  Prescription. 

(1)  B- — Ferri  carbonatis,  drachmam  cum  semissse  (gjss). 

(2)  Rhel  paWeris,  grana  quindecim  (gr.  xt). 
(8)      ^   Olei  anthemidis,  gattaa  quinque  (gtt.  y). 

(4)      ^   ConserrsB  rossB,  quantum  suffioint  ot  fiat  massula  in  pilulaB  Tiginti  diTi- 
denda,  qoarum  sumat  seger  tres  octaTis  horis. 

(1)  Rboipb,  verb  active,  imp.  mood,  2d  pers.  sing,  agreeing  with  Thi,  understood;  from 

RecipiOt  ire,  eepi,  eeptum,  8d  conj.  act.     Goyerns  an  accusatiye, 
Deaohmam,  noun,  subst.  ace.  sing,  from  Drachma,  a,  f.  1st  decl.    Goyemed  by  Recipe, 
Cum,  preposition.     Goyeming  an  ablative  case. 

SiMissB,  subst.  abl.  case,  from  Semissis,  is,  f.  8d  decl.     Goyemed  by  cum. 
Caebohatis,  subst.  gen.  sing,  from  Carbonat,  atis,  f.  8d  decL     Goyerned  by  Draeh- 

mam, 
Ferri,  subst.  gen.  siog.  from  Ferrum,  t,  n.  2d  decl.  Goyemed  by  Carbonatis. 

(2)  Rbcipb,  understood. 

Geaha,  subst.  ace.  pi.  from  Oranum,  t,  n.  2d  decl.     Goyemed  by  Recipe,  understood. 

Quindecim,  adj.  indeclin. 

PuLVERis,  subst.,  gen.  sing,  from  Pulvis,  eris,  m.  8d  decl.     Goyemed  by  Orana. 

Rhei,  subst.  gen.  sing,  from  Rheum,  i,  n.  2d  decl.     Goyemed  by  Pulveri*, 
(8)  Rboipb,  understood. 

GuTTAS,  subst.  ace.  pi.  ftrom  Gutla,  a,  f.  1st  decl.     Goyemed  by  Recipe,  understood. 

QuiMQOB,  a^j.  indeclin. 

Olei,  subst.,  gen.  sing,  from  Oleum,  ei,  n.  2d  declen.     Goyemed  by  Gutlas. 

Anthbmidis,  subst.  gen.  sing,     from  Anthemia,  idis,  f.  8d  decl.     Goyemed  by  OleL 
(4)  Rbcipe,  understood. 

Quantum,  adverb.     Goveming  the  genitive  case. 

SurriciAT,  verb  impers.  potent  mood,  pres.  tense,  firom  Suficio,  ire,  feci,  fectum,  neut. 
and  act.  8d  conj. 

CoESBEVA,  subst  gen.  sing,  from  Ckmeerva,  ce,  f.  1st.  oecl.     Governed  by  Quantum, 

Rosa,  subst  gen.  sing,  from  Rosa,  a,  f.  1st.  decl.     Governed  by  Coneerva, 

Ut,  conjunct     Governing  a  subjunct  mood. 

Massula,  subst.  nom.  case  a,  cb,  f.  1  st  decl. 

Fiat,  verb.  subj.  mood,  pres.  tense,  8d  person  singnlar,  ftrom  fto,  fis,  facttu  sum  vel 
/ut,  fieri,  neut.     Governed  by  Ut,  and  agreeing  with  the  nominalive  case  Massula. 

DiYiDEMDA,  particip.  nom.  case,  fem.  gend.  from  Dividendtis,  a,  um  (&  dividor,  t,  sus, 
pass.  8d  conj.).     Agreeing  with  Massula, 

In,  preposition.     Governing  an  accusative  case. 

PiLULA9,  subst  ace.  pi.  from  Pilula,  a,  f.  1st.  decl.     Governed  by  In. 

ViGiNTi,  adj.  indecl. 

QuAEUM,  relative  pronoun,  gen.  pi.  fem.  from  Qui,  quce,  guod.     Agreeing  with  its 
antecedent  Pilulas  in  gender  and  number.     Governed  in  the  gen.  case  by  Tres. 

.£gee,  a^j.  mas.  gend.  nom.  ^ger,  cB^ra,  teffrum.    Agreeing  with  homo,  understood. 
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ScTMAT,  yerb,  8d  pers.  sing.  imp.  mool,  from  Sumo,  ere,  pn,  ptmn^  ftct.  8d  coaj. 

Agreeing  with  homo,  uDderstood ;  governing  an  aco.  case. 
Tres,  ad.  aoo.  pi.  fern,  from  Trea,  ires,  tria.     Agreeing  with  PUula*,  understood,  and 

which  is  governed  by  Sumat. 
HoRis,  subs.  abl.  plural,  from  Jlora,  a,  f.  Ist  decl. ;  signifying  part  of  time,  and 

therefore  put  in  the  abl.  case. 
OcTAViSy  adj.,  abl.  plur.  fem.  from  Octavua,  a,  tint.     Agreeing  with  hoHs, 

Abbreviations, — Mistakes  not  unfrequently  arise  from  unskilfal 
abbreviations,  for,  while  there  can  be  no  objection  to  shortening 
many  of  the  long  names  given  to  medicines,  there  is  certainly  great 
danger  from  the  inordinate  and  unskilful  exercise  of  this  privilege; 
the  word  cal.  is  an  occasional  and  very  poor  abbreviation  tor 
hydrargyri  chloridum  mite.  Through  a  careless  termination  of 
familiar  words,  serious  accidents  are  liable  to  occur.  Several  years 
have  elapsed  since  I  received  a  prescription  for  hydrate  potassa  3j? 
to  be  dissolved  in  water  f^iij  (dose,  a  teaspoonful),  and  it  was  only 
through  a  care  which  has  become  habitual  that  I  saved  a  delicate 
lady  in  that  case  from  taking  large  doses  of  hydrate  of  (caustic) 
potassa  instead  of  hydriodate  of  potassa.  There  were  no  directions 
for  use  appended,  so  that  I  had  not  the  advantage  they  give  in  cases 
of  doubt.  The  abbreviations  allowable  in  prescriptions  might  fill 
some  pages  if  tabulated,  but  to  the  physician  for  his  own  Dse,  no 
practical  advantage  would  result  from  it,  while  the  habit  once  ac- 
quired, of  writing  every  word  so  fully  that  it  could  be  mistaken  for  no 
oMf?r,  would  quite  obviate  the  evils  complained  of,  yet  for  the  phar- 
macist's sake  most  of  them  will  be  given. 

Symbols  or  Signs  used  in  Prescriptions. 

R.  Minim,  g^  part  of  a  fluidrachm. 
gtt.  Gutta,  a  drop;  guttse,  drops. 

9j.  Scrupulus  vel  scrupulum,  a  scruple  «  20  grains. 

3j.  drachma,  a  drachm  =  60  grains. 
f3j.  fluidrachma,  a  fluid  or  measured  drachm. 

Sj.  Uncia,  a  troyounce  =  480  grains, 
f  3j.  Fluiduncia,  a  fluidounce. 

Ibj.  Libra,  a  pound,  understood  in  prescriptions  to  apply  to  an 
oflScinal  pound  of  5760  grains. 

Oj.  Octarius,  a  pint. 

gr.  Granum,  a  grain;  plural  grana,  grains. 

s8.  Semis,  half,  affixed  to  signs  as  above. 

The  Latin  numerals  are  employed  in  prescription — i,  ij,  iij,  iv,  v, 
vi,  vij,  viij,  ix,  x,  xi,  xij,  xv,  xx,  XL,  L,  C,  etc.;  and  in  the  direc- 
tions, when  written  in  Latin,  a  variety  of  antiquated  terms,  ex- 
plained in  Dr.  Pereira's  little  work  before  mentioned,  but  requiring 
too  much  space  for  insertion  here. 

Before  leaving  the  subject  of  the  signs  employed  in  prescriptions, 
it  seems  proper  to  advert  to  the  errors  which  frequently  occur  from 
their  careless  use,  and  which  have  led  some  practitioners  to  advo- 
cate their  entire  abandonment.  They  are,  however,  too  well 
established  in  the  actual  practice  of  this  country  and  England,  and 
too  convenient,  to  b^  t^vxviW^-  ^\i\\\NW\t.<id,    The  angle  and  curve  5 
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may  be  made  so  carelessly  as  to  resemble  the  9  with  a  flourish  at 
top,  and  3j  may  look  like  a  3j»  or  may  be  so  completely  perverted 
from  it«  recognized  shape  as  to  leave  the  reader  in  doubt  whether 
a  9  or  3  is  intended.  Notwithstanding  the  apparent  absurdity  of 
this,  there  are  not  a  few  prescriptions  on  our  files  in  which  the  sign 
intended  has  been  reached  only  by  guessing,  or  by  reasoning  upon 
the  known  dose  of  the  drug,  rather  than  upon  the  shape  of  the  sign. 
A  flourishing  style  of  chirography  is  nowhere  less  in  place  than  on  a 
physician^ s  prescription.  Ihe  numerals  are  equally  liable  to  error 
if  carelessly  made,  the  ditierence  between  j  and  v,  and  between  iv 
and  iij,  and  between  x  and  v,  is  often  quite  obscured  by  a  neglect 
of  the  plain  and  necessary  precautions  of  accuracy  and  care.  It  is 
not  easy  to  illustrate  in  print  what  an  examination  of  the  chiro- 
graphy of  many  prescriptions  would  make  apparent,  that  the  recul- 
ii)g  of.  a  prescription  frequently  requires  more  skill  and  judgment 
tbian  compounding  it. 

Method  of  Writing  Prescriptions. 

The  first  care  to  observe  in  writing  a  prescription  is  to  have  suit- 
able paper  and  pencil,  or  preferably,  \yen  and  ink.  The  habit  of 
some  of  using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school- 
book,  or  any  piece  of  flimsy  material  at  hand,  for  inditing  a  pre- 
scription, upon  which  may  depend  the  life  of  the  patient,  cannot 
be  too  strongly  condemned.  It  indicates  a  want  of  care  in  the 
.physician,  which,  if  carried  into  other  duties,  would  quite  unfit  him 
for  the  responsibilities  of  his  profession.  Many  physicians  adopt 
the  plan  of  cutting,  from  time  to  time,  suitable  fragments  of  good 
j»aper,  which  are  carried  in  a  pocket-book  or  wallet,  and  are  always 
at  hand  on  emergencies.  With  a  view  to  economy,  the  fly-leaves 
of  letters  and  notices,  which  would  be  otherwise  wasted,  may  be 
pressed  out,  and  appropriated  to  this  object.  Some  pharmacists  are 
m  the  habit  of  printing  their  cards  at  the  head  of  suitable  prescrip- 
tion sheets,  and  distributing  them  among  physicians  with  a  view 
to  attracting  business  to  their  shops ;  a  practice  more  honored  in 
the  breach  than  in  the  observance.  Some  physicians  provide  pre- 
scription papers,  with  their  name  and  address  attached,  which  is 
not  without  one  advantage — it  enables  the  pharmacist  always  to 
trace  the  prescription  readily  to  its  source  in  case  of  difficulty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at 
the  top  the  name  of  the  patient;  this  precaution,  which  is  very 
often  neglected,  is  important  for  several  reasons:  1st.  It  enables 
the  nurse  or  attendant  to  distinguish,  by  a  certain  and  ready  means, 
between  prescriptions  designed  for  different  patients;  and  the 
nftme  being  transferred  to  the  label,  there  is  no  excuse  for  a  similar 
mistake  in  "administering."  2d.  It  enables  the  apothecary,  in 
every  case,  to  avoid  the  mistake  so  often  made  in  the  hurry  of 
business,  of  dispensing  a  package  of  medicine  to  one  of  several  cus- 
tomere  in  waiting,  which  should  have  been  given  to  another.  3d. 
It  facilitates  the  recognition  of  the  prescription  upon  the  apothe- 
60 
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carys  file  when  its  renewal  is  called  for;  and, 
cure  which  is  coniraeudable  on  so  importaut 
scriljiiig  for  the  sick. 

Tlie  practice  of  heading  a  prescription  with 
the  class  of  medicines  to  which  it  belongs,  shou 
there  are  two  or  more  in  use ;  aa  the  Gargle^  X 
Fever  Mixture.  Frequently,  however,  this  is  a 
its  designation  in  tho  Subscription,  accompaiiii 
its  use.  Aa  a  general  rule,  I  would  say  that 
should  be  distinctly  marked  For  external  tu 
have  originated  from  neglect  of  thia  precaut; 
most  ludieroua  if  the  aubject  was  not  often  t< 
ment:  for  instance,  the  administration  of  ainm 
talik'spoonful  doses,  while  a  cinchona  bark  mi] 
the  seat  of  rheumatic  pain. 

It  is  well,  in  some  cases,  to  copy  on  the  label 
tion.  A  ]ihysician  in  large  practice,  unless  he 
niemoiy,  will  forget  the  details  of  his  prescrip 
day;  this  precaution  is  important  inpreacribins 
ling  from  home.  It  is  often  prudent  for  the  ph 
apothecary  to  mark  the  medicine  prescribetl  / 
times  done,  "  Vae  with  care  ;"  giving,  at  the  a 
cuIhP  instructions  for  its  use. 

The  prescription  may  be  divided,  for  the  pu 
the  following  parts,  each  of  which  will  he  se 
1.  The  superscription.  2.  The  inscription.  ; 
4.  Tlie  aignatura. 

The  Superscription  conaiata  of  a  very  short 
Latin  verb  Recipe,  imperative  mood  of  Itecip 
letter  B,  which  ia  often  printed  near  the  top 
aheet.  In  French,  the  letter  P  is  used  for  Pren 
mnlas,  the  B  should  lie  substituted  by  Take  of. 

The  Inscription  isthe  indieation,seriatiin,of 
titiefl  of  the  remedies  prescribed.  The  onler 
written  is  not  a  matter  of  much  real  importi 
phiirmaciat  will,  in  mixing  them,  depart  fror 
served  in  the  prescription,  if  thought  best;  ■ 
\vi!i  find  it  more  convenient  to  follow  the  orde 
lii  :lI  importance  rather  than  the  rotation  in  wi 
U(!il>d  to  the  mixture. 

Ill  the  sequel  I  shall  refer  to  the  therapenti 
ingredients,  which,  in  a  well-contrived  prescri;^ 
ton  in  the  following  or«ler :  1.  The  basis.  2 
Tiie  corrective.     4.  The  excipient.     5.  The  dil 

This  is  not  only  the  most  elegant,  but  the  m 
to  be  observed- 
One  of  the  greatest  difBculties  to  the  beg! 
with  this  subject,  ia  in  determining,  as  the  pi 
the  appropriate  quantity  of  each  ingredient,  « 
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due  proportion,  and  with  its  right  dose ;  this  becomes  easy  by  the 
employment  of  the  following 

Male  for  Apportioning  Quantities. — "Write  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity ;  then  having 
determined  upon  the  quantity  of  the  whole  preparation,  and  the 
dose  to  be  prescribed,  the  whole  number  of  doses  will  be  readily 
calculated,  and  the  quantify  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obtained  by  dividing  the  whole  number  of  drachms, 
grains,  etc.,  in  the  preparation,  by  the  number  of  doses  it  will  con- 
tain, as  far  as  necessary  to  get  even  numbers,  or  convenient  frac- 
tions of  a  drachm  and  ounce. 

In  directing  pills,  or  powders,  we  have  the  means  of  attaining 
considerable  accuracy,  and  may  readily  direct  a  combination  of  in- 
gredients to  be  divided  into  ten,  twenty,  or  thirty  parts,  from  the 
very  convenient  relations  of  these  numbers  to  the  drachm  and 
scruple  weights ;  but  it  will  be  found  more  convenient  in  dis- 
pensing and  administering  the  preparations,  to  have  six,  or  twelve, 
or  twenty-four  parts  ordered,  as  these  numbers  have  relation  to  the 
number  of  grooves  in  the  pill  machine,  and  to  the  number  of  hours 
in  a  day. 

The  Table  below  will  assist  the  beginner  in  prescribing  liquids, 
and  will  serve  for  reference  until  he  becomes  accustomed,  practi- 
cally, to  this  rather  difficult  part  of  his  duties.  Having  fixed 
U|:)on  the  bulk  of  his  mixture  or  solution,  he  will  remember  that 
there  are  about 

8  wineglassfuls  (each  fjij)  in  a  pint  (f 3xvj). 

80  tablespoonfuls  (  "  f Sss)  in  a  pint  (fSxvj). 

15  tablespoonfuls  (  "  f  3ss)  in  half  a  pint  (fSviij). 

12  tablespoonfuls  (  "  f^ss)  in  6  fluidounces  (f3vj). 

20  dessertspoonfuls  (  ''  f5ij)  in  6  fluidounces  (f3vj)w 

15  dessertspoonfuls  (  ''  f3ij)  in  4  fluidounces  (fSiv). 

30  teaspoonfuls  (  "  f3j)  in  4  fluidounces  (fSiv). 

15  teaspoonfuls  (   "  f  5j)  in  2  fluidounces  (f  Sij). 

8  teaspoonfuls  (   "  f 5j)  in  1  fluidounce  (f 5J). 

We  have  an  illustration  of  this  method  of  division  in  the  officinal 
liquor  morphire  sulphatis,  in  which  one  grain  of  the  salt  is  dissolved 
in  one  fluidounce  of  water ;  as  there  are  about  eight  teaspoofuls  in 
an  ounce,  one  teaspoonful  represents  about  one-eighth  grain,  which 
is  the  dose. 

In  the  case  of  liquids  to  be  given  by  drops,  care  must  be  taken 
to  distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By  re- 
ference to  the  table  given  in  the  chapter  on  Weights  and  Measures, 
the  relative  size  of  drops  pertaining  todifterent  liquids  will  appear; 
in  this  connection  it  will  be  only  necessary  to  refer  to  that  table, 
and  to  apply  the  same  general  mode  of  calculation  to  the  appor- 
tionment of  doses  of  these. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops, 
arises  from  confounding  the  size  of  drops  of  one  ingredient  of  a  pre- 
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?iration  with  the  size  of  drops  of  the  preparation  after  it  is  mad 
has,  if  a  fluidrachm  of  tincture  of  veratrum  viride  were  added 
seven  fluidrachms  of  an  aqueous  solution  of  morphia,  or  tirt 
emetic,  we  should  calculate  about  sixty  drore  to  each  fluidnchi 
not  one  hundred  and  twenty,  which  woula  be  proper  were  ^ 
alcoholic  liquid  in  much  the  larger  proportion. 

The  Ascription  has  reference  to  the  manner  of  mixing  and  iiri 
ing  the  medicine.  In  Latin  prescriptions,  it  usually  connstst 
short  abbreviations,  or  signs,  which  are  familiar  to  phamttcii 
though  in  some  cases  it  is  written  out  in  full  in  Latin,  and  inotb 
in  plain  English.  The  verb  Ilisce  (imperative  mood  of  miseeo^ 
mix),  or  the  letter  JIf.,  designed  to  represent  it,  constitutes  the  nx 
common  subscription.  Sometimes,  where  especial  skill  or  cm 
required  in  the  preparation,  secundem  arttm^  or  S.  A.^  is  affixed 
it ;  when  omitted,  however,  this  is  understood.  The  verb  &i 
(imperative  of  solvo,  I  dissolve)  is  more  appropriate  where  a  nm] 
solution  is  prescribed ;  or  Macera  (imperative  of  macero),  where  f 
process  of  maceration  is  directed;  where  filtration  is  neoem 
write  thereafter  et  cola.  When  a  medicine  is  directed  in  veiy  i 
powder,  the  practitioner  may  make  choice  of  Tere  bene  (tritini 
well),  or  Fiat  ptdvis  svhtiliasimus  (make  a  very  fine  powder).  It 
perhaps,  an  improvement  on  the  above  to  direct  more  spedfiol 
the  sort  of  pre})aration  designed ;  it  gives  the  pharmacist  a  d 
which  is  sometimes  useful  to  him  in  compounding,  as  well  as 
correQtin^^  gross  errors.  The  following  terms,  with  their  pro| 
abbreviations  and  translations,  may  serve  to  guide  the^stadeut 
writing  his  Subscription.  They  include  the  appropriate  directio 
for  dividing  medicines  into  powders,  pills,  lozenges,  etc,  and  w 
appropriately  close  the  notice  of  this  part  of  the  prescriptioiL 

Fiat  pnWis,  Ft.  paW.     Make  a  powder. 

Fiant  pulveres  zij ;  Ft.  palT.  xg. 

Fiat  puWis  et  divide  in  chartulas  zg ;  Ft.  puW.  et  diTid.  in  chart,  zg. 

Fiat  pnWis  in  cbartalas  xij  diTidenda ;  Ft  pnW.  in  ch.  xij  dlT. 

Fiant  cbartuln  xij  ;  Ft.  chart,  xij. 

Fiat  solatio,  Ft.  solut.     Make  a  solution. 

Fiat  injectio,  Ft.  inject.     Make  an  injection  (for  oretlura). 

Fiat  collyrium.  Ft.  cclljr.     Make  an  eye-wash. 

Fiat  enema,  Ft.  enema.    Make  an  injection  (for  rectum). 

Fiat  tfuppositoriam,  Ft.  supposit     Make  a  suppository. 

Fiant  suppositoria  iT ;  Ft.  suppos.  !▼.     Make  4  suppositories. 

Fiat  massa,  Ft.  mnssa.     Make  a  mass. 

Finnt  pilules  xij;  Ft.  pil.  xij.  1  m  v    ♦     i 

Fiat  mnssa  in  pilulas  xij  (Jividenda;  Ft.  mas.  - -"   -"  ^'-   '  Maice  tweiTe 


Make 

twelft 
powdtiii 


iS.  in  pil.  xij  div.  I 
}.  diT.  in  pil.  zg.  j 


Fiat  mnssa  et  divide  in  pilulas  xij; 'Ft.  mas.  diT.  in  pil.  xg.  J         P*"^ 
Fiat  infusum,  F.  infus.     Mnke  an  infusion. 
Fiat  baustus,  Ft.  hnust     Make  a  draught. 
Fiat  gnrgnrismn,  Ft.  garg.     Make  a  gargle. 
Fiat  mistura,  Ft.  mist.     Mnke  a  mixture. 
Fiat  emulsio,  Ft.  emuls.     Make  an  emulsion. 
Fiat  electuarium,  Ft.  elect.     Make  an  electuary. 
Fiat  confectio,  Ft.  confect     Make  a  confection. 
I  Fiat  emplastruin,  G  x  4 ;  Ft.  emp.  6x4.     Make  a  plaster  6  by  4  inches. 

1  Fint  eniD.  enisnasticum.  Ft..  Amn.  AninnAaf.  *)  _     .  


Fint  emp.  epispnsticum,  Ft.  emp.  epispast  1  „  ,        vi»  * 
Fiat  emp.  Tesicatorium,  Ft.  emp.  Tesicat.    |  ^*^®  ^  ^^***®'- 
Fiat  unguentum.  Ft.  ung.     Make  an  ointment. 
Fiat  ceratum,  Ft.  cerat.     Make  a  cerate. 
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Fiat  oataplfinnA,  Ft  cataplasm.     Make  a  ponltioe. 

Fiat  linimentum.  Ft.  liDim.     Make  a  liniment. 

Fiat  trochisoi  ziiv;  Ft.  troeh.  xxit.     Make  24  lozenges. 

Fiat  massa  in  troobisoos  zl  dlTidenda ;  Ft.  mas.  in  troch.  zl.  dlT.     Make  40  lozenges. 

The  habit  of  writing  the  signatura  or  directions  for  taking  the 
'  medicine  prescribed  in  Latin  has  become  so  nearly  obsolete  that 
large  numbers  of  quite  skilful  apothecaries  would  oe  at  a  loss  to 
append  the  directions  thus  given,  to  a  prescription ;  especially  so  is 
this  the  case  since  many  of  the  more  recently  published  treatises  on 
pharmacy  have  omitted  the  lists  of  terms  generally  used  and  their 
abbreviations.  With  the  design  of  supplying  this  want,  the  fol- 
lowing list  is  compiled  and  made  as  full  as  is  thought  necessary  to 
serve  the  purposes  of  the  pharmacist. 

A,  U,  ana.    Of  each. 
Abdom.,  abdomen.    The  belly. 

Abs.  febr.,  absente  febre.     Fever  being  absent 

Ad  2  Tio.,  ad  seoundem  Tloem.     To  the  second  time. 

Ad.  or  add.,  adde  or  addantur.     Add,  or  let  them  be  added. 

Ad  def.  an.,  ad  defectionem  animi.     To  fainting. 

Ad  del.  an.,  ad  deliquium  animi.     To  fainting. 

Ad  grat.  acid.,  ad  gratam  aciditatem.     To  an  agreeable  aciditj. 

Ad  lib.,  ad  libitum.     At  pleasure. 

Adjae.,  a^jacens.     Adjacent. 

AdmoT.,  admoTe,  admoreatar,  admoTeontor.     Apply,  let  it  be  applied,  let  them  be 

applied. 
Ads.  febr.,  adstante  febre.     While  the  ferer  is  present 
Alter,  hora,  altemis  horis.    Every  other  hour. 
AW.  adsty  alTO  adstrict^.     The  bowels  being  confined. 
Aq.  astr.,  aqua  astricta.    Frozen  water. 
Aq.  bull.,  aqu%  buUiens.     Boiling  water. 
Aq.  comm.,  aqua  communis.     Common  water. 
Aq.  ferr.,  aqua  ferTcns.     Hot  water. 
Aq.  fluT.,  aqua  fluTiatilis.     River  water. 
Aq.  font,  aqua  fontis.     Spring  water. 
Aq.  mar.y  aqua  marina.     Sea  water. 
Aq.  niT.,  aqua  niTalis.     Snow  water. 
Aq.  pluT.,  aqua  pluTiatilis  or  pluyialis.     Rain  water. 
B  A.,  balneum  arense.     Sand-bath. 
Bala.,  balsamnm.     Balsam. 
B.B.,  B.B.S.,  Barbadensis.     Barbadoes. 
Bib.,  bibe.     Drink. 
Bis  in  d.,  bis  in  die.     Twice  a  day. 

B.  M.,  balneum  maris.     A  salt-water  bath. 
Bol.    Bolus. 

Bull.,  bulliat     Let  it  boil. 
But,  butyrum.     Butter. 

B.  v.,  balneum  Taporis.     A  Tapor-bath. 
CsBrul.,  cseruleus.     Blue. 

Calom.,  calomel.     Mild  chloride  of  mercury. 
Cap.,  capiat.     Let  him  (or  her)  take. 

C.  C,  corna  cerri.     Hartshorn. 

0.  C.  U.,  comu  cerri  ustum.     Burnt  hartshorn. 

C.  M.,  eras  mane.     To-morrow  morning. 

C.  N.,  eras  nocte.     To-morrow  night 

C.  v.,  eras  Tespere.     To-morrow  erening. 

Chart.,  charta,  chartula.     Paper,  or  small  paper. 

Cochleat.,  cochleatim.     By  spoonfuls. 

Coch.  ampl.,  cochleare  amplum.    A  large  (or  table-)  spoonful,  about  half  a  fluidounce. 

Coch.  infant,  cochleare  infantis.     A  child's  spoonful. 

Coch.  magn.,  cochleare  magnum.     A  large  spoonful. 


it  b«  boiled,  to  th«  eansamption  of  Doe-h&lf. 
Coq.  3.  A.,  ooqaa  aecuDdeai  Brtem.     Boll  KCOrding  to  art. 
Coq.  ID  S.  A.,  ooqns  in  BnffioieDM  quuititate  aquB.    Bail  in  »  sufficient  qiuml 
Cort.,«!orl«i.     Bark. 
Cru.,  sntBtinDB.     For  to-morrow. 
Coj.,  floJDS.     or  wbich. 
Ci^asl.,  eujnalibet.     01  nnj. 
C;ath.  the.,  cjalho  then.     In  »  onp  of  ten. 
Cyttfa.,  «yathu8.  )  A   wiDeglnaa,  about  an  onnc*  »nd  »  half  ti 

It.,  doais.    A  dose. 

D.  et  S.    Detar  et  aignelar. 

D,  D.,  detur  ad.     Let  it  b«  giren  in  or  to. 

1).  D.  Tit.,  detar  sd  Tilrum.     Let  it  be  given  in  a  glue 

Deaur.  pil.,  deanrentur  pilnlu.     Let  the  pills  be  gilJeil. 

Deb-  apisB.,  debita  spissitudo.     A  due  consiateDce. 

Dec.,  decanta.     Tour  off. 

Decub.  bor.,  deeabiids  horL     At  the  honr  of  going  to  bed. 

De  d.  in  d.,  de  die  in  diem.     From  dij  to  day. 

Degiut.,  deglatlntur.     Let  it  be  ewalloired. 

D^.  alT.,  d^eolioaei  airi.     Sloola.  • 

DeL,  detur.     Let  it  be  giren. 

Dieb.  alt.,  diebot  alternis.     Exerj  otber  liaj. 

Dicb.  ter,  diebos  tertiis.     E«ery  third  daj. 

IHg.,  digeratur.     Let  il  be  digested. 

Dit.,  dilne,  dilalos.     Dilule,  diluted. 

Diloo.  dilucnlo.    At  day-break. 

Dim.,  dimidiiu.     One-half. 

Dlat.,  dialilla.     DiatiL 

DiT.,  diride.     Diride. 

D.  in  2  plo,  detur  in  Inplo.     Let  It  be  giren  in  twiee  the  qaantitj. 

D.  in  p.  ni|.,  diiidatnr  in  partes  Bquales.     Let  it  be  dlTided  in  eqnal  parts. 

D.  P.,  directiona  propria.     With  a  proper  direction. 

Donee  aW.  bis  dej.,  doneo  aWus  bia  dejmerit.    Dntil  the  booele  hare  been  ti 

Doneo  dol.  nepb.  exniaT.,  donee  dolor  Dephritious  einlarerit.     OotU  th*  ne 

has  been  remoTed. 
Draobm,  draohma.      A  drachm. 
Khom..  ebemeoa.     Mode  of  iTorr. 
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F.  H.,  fiat  haustus.     Let  a  draught  be  made. 

F.  Tenses,  fiat  TensBsectio.     Let  bleeding  be  performed. 

Fil.,  filtram.     A  filter. 

Fist,  arm.,  fistala  armata.     A  clyster-pipe  and  bladder  ready  for  use. 

Fl.,  fluidus.     Fluid. 

F.  L.  A.,  fiat  lege  artis.     Let  it  be  made  by  the  rules  of  art. 

F.  M.,  fiat  miatura.     Let  a  mixture  be  made. 

F.  8.  A.,  fiat  secundem  artem.     Let  it  be  made  according  to  art. 

Flor.,  flores.     Flowers. 

Frust.,  frustillntim.     In  small  pieces. 

Gnrg.,  gargarysma.     A  gargle. 

Gel.  quaT.,  gelatin&  quavis.     In  any  jelly. 

0.  G.  O.,  gummi  gutta  gambss.     Gamboge. 
Gr.,  granum.     A  grain. 

Gr.  Ti  pond.,  grana  sex  pondere.     Six  grains  by  weight. 

Gtt.,  gutta,  gttttsB.     A  drop,  drops. 

Gtt  quibusd.,  guttis  quibutidem.     With  some  drops. 

Gum.,  gummi.     Gum. 

Guttat.,  guttatim.    By  drops. 

Bar.  pil.  sum.  iij,  harum  pilularum  sumantur  tres.     Of  these  pills  let  three  be  taken. 

Haus.,  hauBtus.     A  draught. 

Hor.  dec,  hor4  decubitus.     At  bedtime. 

H.  S.,  hor4  somni.     At  the  hour  of  going  to  sleep. 

Hor.  interm.,  hor&  intermediis.     In  the  intermediate  hours. 

Hor.  un.  spatio,  horss  unus  spatio.     At  the  expiration  of  one  hour. 

Hor.  lima  mat.,  faor&  undecimtl  matutina.     At  eleven  o'clock  in  the  morning. 

In  d.,  in  dies.     Daily. 

Inf.,  infund.     Infuse. 

Inj.  enem.,  injiceatur  enema.     Let  a  clyster  be  iniected. 

In  pulm.,  in  pulmento.     In  gruel. 

Jul.,  julepus,  julapium.     A  julep. 

Kal.  ppt.,  kali  prseparatum  (potassii  carbonas). 

Lat.  dol.,  lateri  dolenti.     To  the  affected  side. 

Lb.,  lib.,  libra.     A  pound;  lib.,  librse,  pounds. 

Liq.     Liquor.* 

M.,  misce.     Mix. 

Mane  pr.,  mane  prime.     Early  in  the  morning. 

Manipulus.     A  handful. 

Mensura.     By  measure. 

Minimum.     A  minim  ;  ^th  part  of  a  fluidrachm. 

M.  P.,  massa  pilularum.     A  pill  mass. 

Mass.,  massa.     A  mass. 

M.R.,  mistura.    A  mixture. 

Mic.  pan.,  mica  panis.     Crumb  of  bread. 

Mitt.,  mitte  send,  mittantur.     Let  them  be  sent 

Mitt.  sang,  ad  f  §xij,  mitte  sangutnem  ad  f  Jxij.     Take  blood  to  tweWe  fluidounees. 

Mod.  prsescr.,  mode  prsBScripto.     In  the  manner  prescribed. 

Mor.  die,  more  dicto.     In  the  way  ordered. 

Mor.  sol.,  more  solito.     In  the  usual  way. 

Muc,  mucilago.     Mucilage. 

N.  M.,  nux  moschata.     A  nutmeg. 

Ne  tr.  s.  num.,  ne  tradas  sine  uummo.     Do  not  dellTcr  it  without  the  money. 

No.,  numero.     In  number. 

O.,  octarius.     A  pint. 

01.  lini  s.  i.,  oleum  lini  sine  igne.    Cold-pressed  linseed  oiL 
Omn.  hor.,  onini  hor&.     Every  hour. 

Omn.  bid.,  omni  biduo.     Every  two  days. 

Omn.  bih.,  omni  bihorio.     Every  two  hours. 

O.  M.,  or  omn.  man.,  omni  mane.     Every  morning. 

O.  N.,  or  omn.  noct.,  omne  nocte.     Every  night. 

Omn.  quad,  hor.,  omni  quadrante  hor&.     Every  quarter  of  an  hour. 

O.  O.  O.,  oleum  olivss  optimum.     Best  olive  oil. 

Ot.,  ovum.     An  egg. 

Ox.     Oxymel. 

Oz.     The  avoirdupois  ounce,  in  contradistinction  to  that  prescribed  by  physicians. 


Fooill.,  pocillnm.     A  ainall  cup. 

PoBt  sing.  Bed.  liq.,  pout  Bingulna  aedra  liqaidaa.     After  ctct;  looe*  I 

Pol.,  potin.     A  poiiim  1  a  hquid  mediclae  from  four  to  eight  ouqccb  i 

Ppt..  pneporBtUB.      Prepared. 

P.  r.  0.,  pro  r«  nallL.     Occnsionallj. 

P.  rat.  «tat.,  pro  mliooe  Ktatis.     Accordiog  la  Ihe  %ge. 

Pue-i  piigillua.     A  pinch  ;  a  gripe  belwtco  the  thumb  ftod  two  first 

PuIt  ,  pulveris,  pulTeriinlDS.     A  powder  ;  pnlieriud. 

2:  p.:  ,'=;::  Jr..,} '—""J-' -'■»"■ 

Q.  S.,  qaantam  BufficiuL     As  miiob  u  maj  suffice, 

Quar.,  quarum.  1    ^  ^  ^ 

QaoT.,  quorum.  / 

Quantum  lia.     As  mach  u  ;oa  vill. 

Kod.,  radix.     A  root. 

Raa.,  rusune.     Sliaringa. 

Red.  ia  pul>.,  redaeiDB  in  puNerem.     Reduced  to  powder. 

Redig.  in  PuW.,  redigntur  in  pulverem.     Let  it  be  reduced  Into  powd 

Reg.  umbilici.     The  umbilical  region. 

Rcpet..  repetotur  or  repetantur.     Let  it  or  them  be  repeat«d. 

S.,  aigno.      Write. 

S   A.,  aeoaadum  artem.     Aecording  to  arl. 

Sciit,  BCatuia.     A  box. 

fiem.,  semeD.     A  seed. 

Semidr,,  aemidrachma.     Half  a  drachm. 

Semih.,  semihoro.     Half  an  hour. 

Sesunc,  aeauncia.     Half  an  ouaee, 

Ucaquih.,  sesquihora.     An  hour  and  a  half. 

8i  n.  ya\  ,  si  noa  viileat.     If  it  does  not  anaiter. 

Si  op.  sit.  ai  opus  siL     If  it  bs  uecesaary. 

8i  Ter.  perm,,  ai  Tirea  permittant.     If  the  strength  allow  it. 

SignaL,  BiguHlurB.     A  label. 

Sigu.  n,  pr.,  eignetar  unmine  proprio.     Let  it  be  written  upon;  let 

Ihe  proper  nume  (not  the  trade  name). 
Sing.,  aingniorum.     Of  eocb. 
SoIt.,  solre.     iJisaoWe. 
8.  8.  8.,  stratum  super  atratam.     Layer  upon  lajer. 
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'.  O.  C,  tinctnra  opii  campborata.     Camphorated  tincture  of  opium. 

.*ra.,  tinctura.     Tincture. 

Jit.  pr»scr.,  ultimo  prsscriptus.     Last  prescribed. 

J,  O.  8.,  Titello  otI  Bolutus.     Dissolved  in  the  yolk  of  an  e^g. 

iTom.  urg.,  Tomitione  urgente.     The  vomiting  being  troublesome. 

IT.  8.,  TensBsectio.     Venesection. 

7.  8.  B.',  venesectio  brachii.     Bleeding  from  the  arm. 

Zr.,  lingiber.    Ginger. 

The  Signatura  is  rarely  written  in  Latin.  It  comprises  tlie 
directions  as  to  the  dose  and  mode  of  administering  the  medicine, 
and  is  especially  addressed  to  the  patient,  or  those  in  attendance 
upon  him.  This  should  be  distinctly  written  in  familiar  language. 
None  of  the  reasons  for  the  employment  of  a  learned,  or  technical 
language,  in  the  other  portions  of  the  prescription,  apply  to  this; 
on  the  contrary,  a  due  regard  to  the  avoidance  of  mistakes  by  the 
apothecary,  and  by  the  patient  or  his  attendant,  forbids  it.  It  is 
very  common  to  omit  this  part  of  the  prescription  entirely,  and  to 
depend  upon  a  verbal  direction  as  to  the  use  to  be  made  of  the  me- 
dicine. Sometimes  two  boxes  of  pills  are  ordered  for  the  same 
patient  simultaneously,  or  at  short  intervals,  without  any  reliable 
means  of  distinguishing  thorn,  and  when  they  are  to  bo  renewed, 
the  apothecary  may  confound  them,  in  consequence  of  the  .patient 
sending  the  wrong  box,  or  through  a  slight  error  i^  liis  own 
labelling.  Of  500  prescriptions  taken  indiscriflfifmtely  from  the 
files  of  three  different  dispensing  stores,  I  find  43  per  ^jpj^.  have  no 
definite  directions,  and  a  considerable  proportion  haVe  no  signapjra. 

The  practice  of  writing — "  To  be  used  as  (iiv^^^-j^j^f^ 
to  omitting  this  part  of  the  proscription,  &^iB|pMi^ig9  this  is 
adopted  by  the  apothecary  in  all  cases,  whe/^JHBejlw^ian  has 
omitted  giving  any  directions.  \  M^ 

As  an  example  of  the  results  which  may  follow  from  this  kind 
of  direction,  the  following  incident  has  been  related  by  a  professional 
friend:  Two  viafls  were  in  the  chamber  of  a  patient,  each  containing 
a  fluidounee  of  liquid,  and  each  about  the  same  size ;  one  contained 
Bweet  spjritof  nitre,  and  the  other  blistering  cpl^Qietn^  The  spirit 
was  to  be  given  in  teaspoonful  doses  occasionalh^and  ftie  blistering 
liquid  was  of  course  to  be  applied  externaHy!r^j4.|' twilight,  the 
nurse,  not  noticing  the  difl'erence  in  the  color-»a|yij^ns^stency  of  the 
liquids,  and  finding  them  both  labelled  alilce,  puTtt  the  patient's 
mouth  what  she  should  have  applied  over  her  chest,  thus  producing 
a  most  distressing  inflammation,  which  long  deprived  the  poor 
patient  of  her  proper  food,  and  doubtless  contributed  to  exhaust  her 
struggling  vitality. 

The  danger  of  this  kind  of  mistake  is  lessened  by  using  for  any 
two  prescriptions  of  very  different  properties,  different  kinds  of 
vials  ;  thus,  for  a  preparation  to  be  taken  internally,  a  fluted  flint 
vial,  and  for  a  liniment,  one  of  the  plain  German  flint,  or  better 
still,  in  the  one  case  a  round,  and  in  the  other  an  oval  vial. 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is 
the  addition  to  the  foregoing  of  the  name  or  initials  of  the  writer, 
and  the  date ;  of  these,  it  may  be  remarked,  that  the  name  in  full 
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is  on  every  account  preferable.  In  a  large  cily,  where  there  ti 
hundreds  of  physicians,  it  is  impossible  for  pharmacists,  and  moc 
less  all  their  assistants,  to  become  familiar  with  the  handwritin 
and  initials  of  every  pne  of  them,  to  sa^  nothing  of  those  instsoo 
in  which  two  or  more  have  the  same  initials.  JNow  if  this  pnetii 
of  signing  prescriptions  has  any  utility  at  all,  it  most  be  that 
Bhould  be  understood  by  the  apothecary,  so  that  if  he  suapeeti  i 
error,  or  requires  any  explanation,  he  may  make  the  DeoeaBsrjr  i 
quiries  to  correct  it,  without  interrogating  his  customer  and  excitii 
alarm.  Besides,  there  are  some  dangerous  substances,  and  such  i 
are  used  for  criminal  purposes,  that  the  druggist  is  only  justified  i 
vending  by  the  sanction  of  a  responsible  name,  and  this  nan 
should,  therefore,  be  clearly  and  intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  writtea  i 
numerals,  at  least  m  Philadelphia;  this  convenient  fashion 
probably  owing,  mainly,  to  a  largo  number  of  eminent  mactitioDei 
of  the  last  generation  being  members  of  the  Society  of  Friends,  in 
to  the  wide  difiusion  of  the  peculiarities  of  this  sect  in  the  ^  Qittb 
City,''  and  from  it,  as  the  centre  of  medical  instruction,  to  odM 
localities. 

When  the  patient  is  in  moderate  circumstances,  the  phyndi 
indicates  that  fact  to  the  apothecary  by  the  letter  P,  in  one  of  ti 
lower  comers  of  the  paper.  If  very  poor,  P  P  is  written ;  fitxn 
conscientious  apothecary,  either  of  these  marks  secures  a  reaaomU 
reduction  in  the  price  charged,  and  its  omission  by  the  nhyskni 
leads  to  suspicion  that  the  patient  is  not  deserving  of  special  cWt] 


CHAPTER  II. 

ON  THE  ART  OF  SELECTING  AND  COMBINING  MEDICINES'. 

The  study  of  Materia  Medica  and  Therapeutics  is  designed  1 
acquaint  the  student  with  the  uses  and  i>ower3  of  remedies,  ami  < 
prepare  him  to  make  a  proper  selection  from  these  to  meet  tlieev 
varying  phases  of  diseases. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciate 
until  the  actual  emergencies  of  practice  arise,  and  the  necessity  l 
comes  apparent  of  an  extended  and  a  thorough  knowledge  of  tl 
weap :)n8  for  combating  disease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always 
within  reach  of  the  physician,  and  one  or  more  of  the  best  niedii 
journals  should  replenish  his  library  with  the  most  recent  J 
coverics  and  improvements;  nowhere  can  a  professional  niank 
aftbrd  to  economize  than  in  his  books. 

A  very  few  years  suffice  to  produce  important  changes,  both 
I  i  the  theory  and  practice  of  medicine ;  and  the  physician  who  stau 
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itill  while  progress  is  all  around  him  can  expect  no  better  fate  than 
;hat  of  the  mechanic,  the  farmer,  or  the  man  of  bueinees  who  is 
content  with  the  appliances  of  the  past  age  in  endeavoring  to  com- 
pete with  those  possessed  of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  who 
have  gone  before  us,  and  to  the  great  medical  authorities  in  our 
own  time,  should  prevent  a  hasty  departure  from  established  prin- 
ciples or  modes  of  treatment,  there  is  a  wide  and  profitable  range 
for  experiment  in  the  vast  extent  and  variety  of  the  materia  medica, 
and  the  combinations  of  which  individual  remedies  are  susceptible. 

It  is  true  that  many  skilful  physicians  employ  a  very  restricted 
materia  medica ;  there  are  hundreds  in  the  United  States  who  carry 
the  weapons  they  use  for  treating  the  usual  forms  of  disease,  in 
some  twenty  or  thirty  vials,  carried  about  their  person  or  inclosed 
in  a  pair  of  saddle-bags ;  while,  for  unusual  cases,  they  keep  perhaps 
as  many  more  on  their  office  shelves.  Though  the  frequent  success 
of  such,  through  skill  and  experience,  cannot  be  questioned,  we  can 
draw  no  inferences  from  this  fact  to  disjmrage  the  employment  of 
an  extended  and  varied  assortment  of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  everywhere 
plants  of  such  varied  and  unsuspected  properties ;  and  why  is  art 
from  the  exhaustless  mine  of  nature  ever  turning  up  some  new 
product,  endowed  with  varied,  and,  perhaps,  health-restoring  powers, 
if  the  physician,  into  whose  special  keeping  the  business  of  testing 
their  virtues  is  given,  neglects  the  injunction, "Prove  all  things; 
hold  fast  that  which  is  good?" 

In  the  foregoing  remarks,  I  would  not  be  understood  as  counte- 
nancing a  departure  from  the  usual  materia  medica,  except  where 
called  for  by  the  requirements  of  practice,  and  justified  by  sound 
discretion ;  and  much  less  would  I  encourage  any  of  those  innova- 
tions upon  well-established  principles,  which  have  taken  shape  in 
the  various  paihiesj  now  so  prevalent  and  so  lamentably  deficient 
in  the  indispensable  elements  of  common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  physician  have  before 
his  mind  the  whole  materia  medica,  with  a  complete  knowledge  of 
which  he  should  be  equipped  from  the  start.  Let  him  Jirsi  select 
an  individual  from  its  class,  with  a  view  to  all  its  properties,  as 
likely  to  atiect  the  immediate  symptoms  he  is  combating,  and  the 
general  result  of  the  case ;  and  secondylet  h\m  select  the  best  prepa- 
ration of  it  with  reference  to  efficiency,  to  safety,  to  physical  pro- 
perties, and  to  all  other  circumstances. 

"When  there  is  a  single  medicine,  which  will  fully  meet  the  indi- 
cation, there  is  no  use  of  mixing  it  with  others,  except  so  far  as  its 
prepamtion  in  eligible  form  requires,  as  in  the  sequel ;  when  there 
IS  an  officinal  preparation,  whether  simple  or  compound,  which  is 
adapted  to  the  case,  it  is  generally  better  to  prescribe  it  by  its  offi- 
cinal name,  than  to  attempt  a  similar  original  combination;  thus 
Pilidce  catkarticcB  composiice  are  found  to  answer  a  common  indica- 
tion in  diseases  so  very  frequently,  that  they  have  almost  superseded 
extemporaneous  preparations  of  the  same,  or  nearly  the  same  in- 
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gredients  ;  this  is  tlie  case,  thoujrli  to  a  le>s  extent,  of  oilier  officiiu 
preiiaratioiis.  A  comniou  excepticfii  is  fumisLetl  iuPiluhiqu'inb 
sulpha tf'.^^  which  are  frequently  prescrilKHl  extern poraneoufcly,  i 
profiortions  varying  from  the  officinal  in  order  to  K-oure  their  bcit 
freshly  i)rei)are(.l,  and  still  nn»re  frequently  varie<l  somewhat  i 
conqKisitiou  to  secure  greater  solubility  or  ada].>tation  to  the  a 
in  hand. 

Officinal  prei»arations  are  best  selected  in  emergencies,  since  the 
are  ready  without  the  delay  of  coniiK»unding  them,  while  luo 
forms  of  extem]>oraneou.s  javscription  reijuire  tinje  for  their  pref 
ration.  Physicians  should  be  somewhat  influenced  by  economic 
motive?,  in  {irescribing  for  jK-rsons  of  moilerate  means  ;  |irej»aratioi 
which  arc  kept  on  hand  by  the  af)Othecary,  are  cheajier  than  tk 
which  are  mixed  exteniix)nmeou8lv.  In  almost  everv  claw  ( 
medicines,  there  are  those  which  are  very  costly  ;  and  it  is  wt 
when  they  can  be  suiK*rseded  by  others  in  prescribing  for  tliepon 
Many  practitioner  are  in  the  habit  of  directing  for  such,  tliesD 
phate  of  cinchonia  or  chinoidine,  instead  of  a  salt  of  quinia ;  a  ji 
much  resorted  to  by  those  residing  in  remote  situations,  who  k 
to  act  as  their  own  a|»r»thecaries,  and  fiiid  their  practice  among  ll 
jx^or  a  source  of  exjiense  rather  than  revenue. 

The  Art  of  Combining  Medicines. 

Notwithstanding  the  advantage  obtained  by  combining,  in 
single  prepanition,  the  virtues  of  several  medicines,  there  !■» 
think,  more  danger  of  the  inexiX-Tienced  attempting  comiilK-iitii 
not  sanctioned  by  sound  science,  than  of  erring  on  the  siJe 
simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  meth' 
call  V,  and  as  brietlv  as  possible,  the  several  advantajros  to  Ix^  attnii 
by  metlicinal  cc>nibinations,  and  the  means  by  which  they  niav 
most  readily  jind  safely  fulfilled  ;  and  in  the  series  of  Prescrijiti 
api'dided,  shall  endeavor  further  to  illustrate  the  subject. 

In  comix)und  i>reseri]»tions,  we  usually  recognize  one  ingredi 
selected  from  tlie  materia  medica  as  the  most  important  in  a  tlit 
]»eutical  j>oint  of  view.  This  is  designated  as  the  basis.  Sometii 
two  or  three  remedies  may  be  combined  to  form  the  basis,  hu 
they  have  different  therapeutical  effects,  they  are  considert^l 
ntljiirnntSs  romrth^cs.  e(i\    . 

Althouirh  this  classification  of  ingredients  is  not  absolute 
facilitates  the  study  of  the  subject,  and  we  proceed  to  notice — 

Firsf.     The  Objects  to  be  attained  by  adding  to  the  Basis, 

Dihtfioi). — A  great  many  remedies  are  too  strong  to  be  elig 
for  use  without  the  addition  of  a  menstruum,  to  increase  thoii 
and  to  allow  a  more  ready  division.  In  giving  calomel,  in  v 
small  alterative  doses,  it  is  impossible  to  ui»{>ortion  it  pn»i»erly  w 
out  dilution  with  some  suitable  substance,  such  as  sugar,  sugai 
milk,  or  gum  Arabic.     In  usin^r  small  doses  of  tartar  eiuetic. 
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•hate  of  morphia,  or  other  soluble  salts,  in  the  liquid  form,  it  is 
isual  to  dilute  them  with  water.  In  the  case  of  concentrated 
iquid  preparations,  as  tinctures  of  aconite  root,  nux  vomica,  etc., 
I  less  active  liquid  should  generally  be  added,  so  as  to  bring  the 
itrehgth  of  the  preparation  to  a  less  dangerous  point,  especially 
^hen  prescribed  for  ignorant  or  careless  persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  first, 
though  one  of  the  least  important  objects  in  view,  in  adding  to  the 
basis  or  starting  point  of  the  prescription,  and  the  substance  so 
employed,  if  simply  for  this  end,  may  be  called  the  diluent.  Many 
prescriptions  consist  merely  of  the  basis  and  diluent. 

To  heighten  or  give  Direction  to  the  Effects  of  the  Basis. — It  was 
formerly  considered  that  substances  of  similar  therapeutical  powers 
were  mutually  increased  in  energy  by  admixture.  This  idea  is  now 
generally  abandoned,  except  in  so  far  as  the  powers  of  medicines 
may  be  heightened  by  combining  them  with  others  capable  of 
rendering  the  system  more  susceptible  to  their  action,  or  of  giving 
specific  direction ;  thus,  aromatic  stimulants  greatly  heighten  the 
effects  of  tonics,  and  will  be  found  generally  combined  with  them 
in  tonic  preparations.  {See  Tonic  Tinctures  and  Prescriptions  Nos. 
7,  13,  and  18.)  Rhubarb,  by  its  astringency,  modifies  the  effects 
of  other  cathartics,  as  in  Warner's  Cordial.  We  have  a  further 
illustration  of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative 
and  diaphoretic  direction  to  saline  remedies ;  and  of  Dover's  Pow- 
der, to  render  extract  of  colchicum  more  sedative,  as  in  Prescrip- 
tion No.  34. 

Not  to  multiply  illustrations,  many  of  which  will  be  found  in 
the  context,  it  requires  to  be  mentioned  that,  in  some  cases,  the 
adjuvant  may  be  best  given  at  a  different  time  from  the  basis,  or 
rather,  that  the  two  may  be  most  profitably  separated.  Thus,  it  is 
customary  to  purge  a  patient  jiftected  with  intermittent  before 
giving  quinia;  but  few  practitioners  would  combine  the  cathartic 
with  the  antiperiodic. 

There  are  sometimes  ingredients  in  a  prescription  which  may  be 
considered  either  in  the  light  of  adjuvants  or  of  vehicles.  Thus 
sulphuric  acid  in  quinia  solutions  both  adds  to  the  effect,  as  is  com- 
monly considered,  and  affords  a  means  of  solution.  So  extracts, 
combined  with  other  remedies,  may  heighten  their  action,  while 
affording  a  convenient  vehicle  for  making  them  into  a  pilular  mass. 
The  adjuvant  is,  however,  rarely  introduced,  practitioners  generally 
relying  upon  the  inde).)endent  action  of  one  agent,  modified,  if  re- 
quired, by  another,  which  is  used  for  the  next  object. 

To  Correct  some  chjectionaUe  Property  in  one  or  both  of  the  Active 
Ingredients, — The  instances  in  which  this  motive  for  adding  to  the 
basis  is  called  into  play  are  fully  illustrated  in  the  prescriptions 
which  follow.  The  combination  of  opium  with  calomel,  in  dysen- 
tery, is  one  of  the  strongest  cases  in  point.  The  mercurial  is,  by 
this  means,  adapted  to  conditions  of  the  system  in  which,  if  em- 
ployed singly  in  the  same  dose,  it  might  aggravate  the  symptoms. 
Certain  effects  of  opium,  as  a  basis,  are  obviated  by  correctives,  as 
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compound  spirit  of  ether,  which  is  said  to  diminish  its  nauseating 
eftect  on  the  stomach. 

In  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermi- 
fuge, some  corrective  is  needed  which  will  insure  a  purgative  ettect, 
and  prevent  its  undue  absorption.  Oil  of  turpentine  and  laudanum 
are  used  as  correctives  to  castor  oil,  in  irritable  conditions  of  the 
bowels,  diminishing  its  purgative  effects,  and  preventing  griping. 
In  prescribing  senna,  the  custom  is  almost  universal  of  adding  some 
aromatic  seed  to  the  infusion,  to  prevent  griping. 

We  may  frequently  make  one  substance  answer  the  double  par- 
pose  of  a  corrective,  and  diluent  or  vehicle.  In  this  connection  we 
find  the  medicated  waters  useful  for  liquid  preparations;  soap  for 
pills;  aromatics  for  powders;  and  certain  stimulating  oils  in  oint- 
ments and  liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeuti- 
cal or  chemical  in  its  operation,  or  both;  while  the  effect  of  adding 
essential  oils  or  opiates  to  cathartics,  is  purely  therapeutical,  that 
of  combining  soap  with  resins,  to  correct  insolubility,  is  chemical 
or  pharmaceutical.  So,  in  combining  mastich,  or  other  insoluble 
resin  with  aloes,  the  effect  of  that  cathartic  is  diminished  and  pro- 
tracted, as  in  Chapman's  Dinner  Pill,  and  the  officinal  Pilules  Aloes 
et  Mastiche. 

TTie  proper  incorporation  of  the  ingredients  together  is  an  object  of 
paramount  importance  in  the  preparation  of  medicines.  The  excipioki 
added  for  this  purpose  may  be  either  chemical  or  mechanical,  or 
both;  it  may  be  connected  with  the  therapeutic  plan  of  the  prescrip- 
tion, or  may  be  added  solely  to  make  the  preparation  more  agree- 
able to  the  taste,  and  more  uniform  in  consistence.  This  ingredient 
is  important  to  be  designated  by  the  physician,  from  the  fact  that 
it  cannot  always  be  left  to  the  choice  of  the  pharmacist,  who  is 
ignorant  of  the  therapeutical  indications,  though  his  practical 
acquaintance  with  the  subject  would  qualify  him  to  select  the  best 
excipient.  The  rules  that  suggest  themselves  in  regard  to  the  pro- 
per incorporation  of  ingredients  together  can  be  best  brought  into 
view  in  connection  with  the  different  forms  of  medicines,  which 
will  next  be  treated  of  in  detail,  and  in  such  rotation  as  experience 
has  shown  to  be  most  convenient  to  the  student. 


CHAPTER    III. 

ON  POWDERS,  PILLS,  SUPPOSITORIES,  ETC. 

PuLVERES.    (Powders.) 

In  the  chapter  on  Drying  and  Powdering  Drugs,  etc.,  some  gene- 
ral views  are  given  on  the  utility  of  this  form  of  preparation,  but 
it  yet  remains  to  point  out  in  a  particular  manner  the  uses  of 
powders  in  extemporaneous  prescribing. 


POWDERS.  799 

1.   The  kind  of  Svhstances  adapted  to  this  Form  of  Prescription. 

u  Those  medicines  which  are  insoluble;  as  calomel,  phosphate  of 

lime,  subnitrate  of  bismuth,  subcarbonate  of  iron,  magnesia, 

etc. 
Sj  Drugs  possessing,  in  the  natural  condition,  peculiar  properties, 

diftering  from  those  which  are  artificially  prepared  from  them ; 

as  cinchona,  colomba,  etc. 
c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter 

properties  than  in  their  undissolved,  finely-divided  condition ; 

as  sulphate  of  quinia,  kino,  catechu,  etc.     They  are,  for  the 

most  part,  best  suited  for  making  into  pills. 
rf.  Tliose  which,  combined  in  a  liquid  form,  would  be  chemically 

imcompatible. 
e.  The  extracts  and  blue  mass,  when  dry  enough  to  be  reduced  to 

powder. 

2.  The  kind  of  Substances  unsuited  to  this  Form. 

a.  Deliquescent  substances;  as  carb.  potass,  unless  with  special  pre- 

cautions. 

b.  Substances  containing  a  large  amount  of  water  of  crystallization 

(unless  dried);  as  carbonate  of  sodium. 

c.  Substances,  the  active  principles  of  which  are  very  volatile;  as 

valerian  and  assafoetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division;  as  cam- 

phor and  guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although 

the  former  and  some  of  the  latter  are  very  convenient  in  the 
form  of  powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
draught,  always  directing^  the  bottle  to  be  shaken  before  pouring 
out  tne  dose;  or  in  pill.  If  their  dose  is  small.  They  are  usually 
prescribed  in  papers  (chartulas),  each  containing  a  aose,  or  in  a 
single  larfi^e  package,  the  dose  being  indicated  in  the  directions  by 
some  familiar  standard  of  measurement. 

Soluble  8ul>stances,  prescribed  in  powder,  may  be  directed  to  be 
dissolved  in  water,  and  the  solution  taken  in  appropriate  doses,  so 
as  to  save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more 
portable  form,  as  m  travelling.  This,  however,  is  apt  to  lead  to 
mistakes  unless  accompanied  by  very  specific  directions.  Seidlitz, 
soda,  and  citric  fever  powders  are  elegant  forms  for  giving  single 
doses  of  soluble  salts. 

When  the  dose  of  an  insoluble  powder  is  large,  as  in  the  case  of 
magnesia,  or  of  phosphate  of  calcium,  and  it  is  to  be  mixed  by  the 
patient  or  attendant,  it  is  well  to  direct  the  particular  mode  of  sus- 
pending it  in  water.     The  directions  for  magnesia  are  as  follows: — 

Put  the  requisite  quantity  of  clear  and  cofcl  water  (not  too  much) 
in  a  clean  glass,  and  drop  into  it  from  the  blade  of  a  Icnife  or  spoon, 
the  requirSi  dose ;  allow  it  gradually  to  mix  with  the  water  and 
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subside,  after  which  stir  it  up  and  drink  immediately.  Tliis  will 
be  found  more  satisfactory  than  to  pour  the  water  upon  the  dr)- 
powder  in  the  bottom  of  the  glass. 

Powders  which  are  viscid  and  slightly  soluble  are,  generally, 
more  disagreeable  than  those  which  are  not.  Rhubarb  is  much 
less  pleasant  to  take  in  fine  powder  than  when  chi[)ped  into  very 
small  shavings  or  grated,  and  suspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powders  like 
calomel,  or  mercury  with  chalk,  as  by  sinking  to  the  bottom  of  tlie 
spoon  from  which  administered,  these  are  liable  to  miss  of  b^iug 
swallowed. 

With  medicines  prescribed  in  the  form  of  powders,  there  is  do 
occasion  for  the  use  of  excipients,  as  they  are  not,  strictly  speaking, 
incorporated  together;  where  the  dose  is  small,  however,  an  addi- 
tional substance  may  be  directed  for  the  purpose  of  dilution,  such 
as  sugar,  or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot 
fecula.  In  Castillon's  Powdei's,  an  antacid  and  astringent,  calcu- 
lated to  act  as  a  remedy  for  the  diseased  condition,  are  combined 
with  appropriate  nutritious  ingredients. 

In  Dover's  Powder  we  have  an  instance  of  the  diluent  being 
made  to  subserve  an  important  mechanical  end  ;  and  I  am  informed 
by  an  intelligent  pharmacist  that,  in  his  vicinity,  physicians  com- 
bine sugar  of  milk  with  powders  in  prescription  for  a  like  purpose, 
directing  long  trituration  ;  calomel  is  said  by  this  means  to  acquire 
increased  eflBciency  where  a  rapid  constitutional  elFect  is  desired. 
Although  tlie  assertions  of  homceopathists,  in  regard  to  the  virtoes 
of  trituration  are  absurd,  yet  it  is  quite  possible  that,  in  a  case  like 
that  of  calomel,  long  attrition  with  a  hard  substance,  in  contact  with 
the  atmosphere,  may  produce  chemical,  as  well  as  physical,  changes 
of  importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders,  equally  with  other  classes  of  remedies;  and,  by  reference 
to  the  prescriptions  appended,  it  will  be  observed  that  they  are  very 
commonly  added. 

PiLULiB. 

Pills  are  the  most  popular  and  convenient  of  all  forms  of  medi- 
cine. In  common  with  powders,  they  have  the  advantage  of  being 
accurately  divided,  so  that  the  patient  is  not  dependent  upon  any 
of  the  uncertain  means  of  approximate  measurement  necessary  ia 
administering  liquids.  They  are  also  more  portable.  The  contact 
is  so  slight  with  the  organs  of  taste,  in  swallowing,  that  the  most 
oiFensive  substances  can  be  swallowed  in  this  form  with  compara- 
tively little  inconvenience.  There  are,  however,  a  few  people  who 
cannot  swallow  them ;  this  is  the  case,  too,  with  young  children, 
for  whom  some  other  form  is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  four  to  five  grains 
of  vegetable  powders,  or  five  to  six  grains  of  heavy  mineral  sub- 
stances including  the  ezcipienty  thougn  these  quantities  are  larger 
than  usual. 
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The  kind  of  Svbstances  adapted  to  the  Pilular  Form. 

a.  All  those  suitable  to  the  form  of  powders  which  are  given  in 

small  (lobes. 
6.  The  gum  resins,  balsams,  and  turpentine. 

c.  Substances  the  operation  of  which  it  is  desinible  to  retard;  as 

in  certain  aperient  and  alterative  pills. 

d.  Insoluble  substances,  which  are  too  heavy  to  give  conveniently 

suspended  in  liquids. 

e.  Very  disagreeable  and  fetid  substances. 
/.  The  vegetable  extracts. 

The  kind  of  Substances  unsuited  to  the  Pilular  Form. 

a.  Those  which  operate  only  in  doses  exceeding  fifteen  or  twenty 

grains,  or  too  large  for  three  or  four  pills. 
6.  Deliquescent  salts,  and  those  containing  a  large  proportion  of 

water,  unless  this  be   suitably  absorbed   by   associated   dry 

powder. 

c.  Bodies  of  such  consistence  as  to  require  an  undue  proportion  of 

dry  or  viscid  material  to  make  a  mass,  except  such  as  have  a 
very  small  dose ;  as  croton  oil. 

d.  Very   volatile  substances ;  as  carbonate  of  ammonium,  except 

with  certain  precautions. 

e.  Those  which  are  prescribed  for  immediate  effect ;  as  emetics  and 

diffusible  stimulants. 
/.  Essential  oils,  in  quantity  exceeding  half  a  drop  to  each  pill. 

The  formation  of  a  pill  mass  is  sometimes  a  matter  of  considerable 
difficulty,  from  a  want  of  adhesiveness  of  the  ingredients,  or  some- 
times from  the  difficulty  of  incorporating  them  equally  together. 
Under  the  head  of  The  Art  of  Dispensing,  some  hints  upon  the 
mode  of  overcoming  difficulties  of  this  kind  will  be  appropriate. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional 
with  the  apothecary  ?  In  answering  this,  we  necessarily  bring  into 
view  the  therapeutical  relations  of  this  ingredient,  and  shall  find 
that  it  may  be  active  or  inert,  at  the  option  of  the  prescriber. 

If  the  basis  be  rhubarb  or  aloes,  or  a  similar  vegetable  powder,  a 
mass  can  be  readily  formed  by  moisture,  without  the  aid  of  any 
adhesive  material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an 
unadhesive  vegetable  powder,  it  requires  an  addition  to  give  it  the 
form  of  a  mass ;  that  addition  will  add  to  the  bulk  of  the  ingre- 
dients prescribed,  and  perhaps,  if  the  dose  be  large,  will  make  the 
pills  too  bulky ;  in  this  case,  it  is  important  that  the  physician 
should  not  overlook  the  excipient,  which  he  may  include  among 
the  medicinal  ingredients,  or  make  due  allowance  for,  in  apportion- 
ing the  quantity  to  each  pill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disad- 
vantage of  adding  to  the  size  by  the  use  of  inert  excipients:  when 
the  basis  is  an  unadhesive  material^  one  of  the  other  medicinal  ingre- 
dients should  be  an  extract  or  a  vegetable  powder^  which  will  form  a 
mass  by  moisture  alone. 
'51 
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Taedlak  View  of  Phakduckutical  AoAPTATiom,      I 
Medicines  adapted  to  Oiefoi-m  of  Powder. 
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Under  the  head  of  Dispensing  Medicines,  directions  will  be  found 
for  the  granulation  of  powders  and  the  coating  of  pills  in  such  a 
w&y  as  to  diminish  their  taste. 

Uxcipients. 

It  will  be  proper  in  this  connection  to  pass  in  review  the  several 
excipients,  added  with  a  view  to  giving  body  to  pill  masses,  or 
adapting  medicines  to  tlie  pilular  form,  and  to  point  out  the  special 
adaptations  of  each. 

Soap^  which  is  employed  in  the  officinal  pills  more  than  any  other 
excipient,  is  well  adapted  to  combine  with  resinous  substances,  the 
solubility  of  which  it  increases,  while  it  acts  as  an  antacid,  and  per- 
haps aperient.  It  has  been  suggested,  that  it  is  incompatible  with 
opium,  with  which  it  is  prescribed  in  the  officinal  pit.  opii^  as  the 
alkali^  especially  when  present  in  excess,  tends  to  separate  the  mor- 
phia from  its  native  combination.  Camphor  is  well  combined  with 
a  mixture  of  soap  and  honey,  and  sometimes  with  an  inert  resin. 

Syrup  is  often  used  as  an  excipient,  which  adds  but  little  to  the 
bulk  of  a  pill  mass,  and  is  eftectual  in  some  cases,  where  water 
alone  would  not  give  the  requisite  tenacity;  it  does  not  answer  a 
good  purpose,  however,  with  certain  metallic  salts,  which  dispose 
Xhe  mass  to  crumble. 

Honey  and  molasses^  uncrystallizable  forms  of  sugar,  are  well 
adapted  to  the  general  purposes  of  pill  making;  masses  made  with 
these  are  not  so  liable  to  crumble,  and  possess  the  great  advantage 
of  remaining  moist  and  soluble  for  a  longer  period.  On  account 
of  the  last-named  property,  honey  is  directed  in  the  officinal  recipe 
for  sulphate  of  quinia  pills.  Honey,  combined  with  tragacanth,  is 
a  very  adhesive  excipient  for  insoluble  powders.  Honey  which  has 
been  evaporated  to  one-half  its  bulk  is  much  better  than  before  it 
is  so  treated,  but  honey,  molasses,  manna,  and  svrup  are  unsuitable 
excipients  for  those  metallic  salts  that  are  liable  to  be  reduced  by 
the  presence  of  sugar;  calomel  is  a  notable  instance. 

Glycerin  (Bowers',  i»referably),  3j,  j)owdered  tragacanth,  whitest, 
20  grains;  rub  these  together  in  a  mortar  and  put  into  a  suitable 
recipient ;  after  twenty-four  hours  it  is  fit  to  use.  For  further  infor- 
mation on  this  subject,  the  reader  is  referred  to  42d  vol.  Amer. 
Journ.  Pharmacy^  page  195.  Soluble  cream  of  tartar,  with  the 
twelfth  of  a  grain  of  powdered  gum  tragacanth  in  each  pill,  has 
been  much  praised  by  Mr.  J.  B.  Barnes,  in  a  paper  published  in 
Amer.  Journ.  Pharmacy^  vol.  44,  page  17. 

Gum  Arabic  is  directed  to  be  added,  where  the  requisite  adhesive- 
ness will  not  result  from  the  use  of  syrup  or  honey  alone;  it  is  not 
a  very  good  excipient,  whether  added  in  the  form  of  powder,  or  of 
a  thick  mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard. 
Tragacanth  forms  a  less  hard  and  insoluble  mass  than  acacia.  The 
officinal  syrup  of  gum  Arabic  is  made  with  a  special  view  to  use  in 
making  pills. 

Alcohol  and  essential  oils,  by  softening  down  resinous  substances, 
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facilitate  their  incorporation  together  in  mass,  and,  being  held  b 
these  with  considerable  tenacity,  prevent  their  rapidly  becomin 
too  hard.  Lactucarium  may  be  brought  to  a  pilular  consistence  b 
the  use  of  a  small  proportion  of  chloroform^  which  rapidly  e?ip 
rates,  leaving  the  pills  of  an  elegant  consistence.  Oil  of  turpentii 
is  well  adapted  to  softening  white  turpentine,  so  as  to  incorponu 
it  with  other  ingredients,  as  in  Otto's  emmenagogue  pills.  Tbe 
excipients  must,  nowever,  be  added  with  care,  or  they  will  rend 
the  mass  quite  too  soft. 

An  important  use  of  essential  oils  in  pills  is  to  prevent  monU 
ness,  and  the  di8a&;reeable  odor  which  vegetable  powders  acqai 
when  moistened ;  they  should  be  added  in  very  small  proportion  i 
this  purpose,  as  they  interfere  with  the  adhesiveness  of  the  xobol 

Crumb  of  bread  furnishes  a  convenient  and  tenacious  vehicle  i 
substances  given  in  small  dose,  and  which  require  diluting,  ratb 
than  combining  in  a  small  bulk. 

Confection  of  rose  is  adapted  to  similar  uses,  though  moremoi 
and  of  a  less  tough  consistence.  When  made  from  the  Rosa  Gallic 
it  is  astringent,  and  adapted  to  combining  certain  vegetable  powde 
belonging  to  that  class ;  as  usually  met  with,  however,  it  contaii 
no  tannin,  being  made  from  our  common  varieties  of  rose.  Coi 
fection  of  orange-peel,  and  aromatic  confection,  ai'e  adapted  \ 
similar  uses. 

The  Officinal  Pill  Masses. — ^These  may  be  described  in  th 
place  as  preparations  well  adapted  to  use  as  excipients,  though  vej 
frequently  prescribed  singly. 

Pilulce  Hydrargyria  XT.  S.  P. 

This  is  the  officinal  desiGjnation  of  the  preparation  common 
called  blue  mass,  which  is  clirected  mthe  Pharmacopceia  to  bee 
vided  into  pills  of  three  grains  each ;  as  usually  kept  by  physioia 
and  druggists  in  an  undivided  state,  it  is  more  appropriately  caU 
Massa  piluL  Hydrargyria  mercurial  mass.  It  is  prej>ared  by  dn 
millers  and  chemical  manufacturers,  by  triturating  together,  ins 
propriate  mechanical  contrivances,  mercury,  conserve  of  ra 
liquorice  root  in  powder,  and  some  viscid  material,  as  powder 
althea  root,  in  such  proportion  that  three  parts  by  weight  of  t 
I  mass  shall  contain  one  of  mercury,  thoroughly  divided,  and  pari 

oxidized. 

The  process  used  in  the  IT.  S.  Army  Laboratory,  while  in  opei 

tion,  and  elsewhere,  consists  of  the  rapid  and  continuous  shaking 

the  mercury  with  a  portion  of  honey  in  a  strong  bottle  till  it 

J  extinguished,  and  the  subsequent  incorporation  of  the  mixture  wi 

t  the  powdered  rose  petals  and  liquorice  root.     The  shaking  is  do 

*  by  securing  the  bottle  upon  a  wooden  upright  frame  worked  by  t: 

steam  engine.  In  a  few  hours  the  semiiiuid  mass  is  ready  torn 
with  the  dry  powders,  which  is  done  by  mixing  in  a  kettle  ai 
successively  j>as8ing  the  nmss  between  rollers,  frequently  foldir 
the  thin  sheets  together  till  they  are  uniformly  mixed. 


r 


POWDERED    BLUB    MASS.  805 


To  my  former  pupil,  Thomas  Weaver,  the  reader  is  indebted  for 
the  following  good  extemporaneous  process  for  the  preparation  of  a 
Bmall  quantity  of  this  pill  mass.  Its  importance  as  a  practical  im- 
provement will  be  appreciated  by  those  who  have  attempted  to 
prepare  blue  mass  with  the  pestle  and  mortar  by  the  officinal 
process : — 

Extemporaneous  Blue  Mass, 

Take  of  Mercury ,?j. 

Powdered  liquorice  root ^ss- 

Powdered  rose  leaves 3vj. 

Honey 3vj. 

Triturate  the  honey,  liquorice  root,  and  mercury,  rapidly  together 
for  three  minutes,  or  until  all  the  globules  of  mercury  disappear, 
then  add  the  rose  leaves,  and  work  the  whole  into  a  uniform  mass ; 
if  it  is  too  stift*,  moisten  with  a  little  water. 

Powdered  Blue  Mass. 

Take  of  Mercury \ Sj. 

Powdered  liquorice  root 3j. 

Powdered  rose  leaves 3vj. 

Simple  syrup f  31J. 

Triturate  the  mercury,  one-fourth  of  the  powdered  liquorice  root, 
and  the  simple  syrup  rapidly  together  for  three  minutes,  or  until 
the  globules  disappear,  and  then  incorporate  the  powdered  rose 
leaves,  and  the  remainder  of  the  powdered  liquorice  root,  and  spread 
the  whole  out  to  dry  in  a  warm  place.     Reduce  this  to  powder. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate 
heat,  a  very  convenient  powder  may  be  prepared,  which  is  well 
suited  for  conversion  into  the  pilular  form,  and  into  compound 
powders. 

Blue  mass  is,  perhaps,  the  most  popular,  as  it  is  the  mildest 
form  of  mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or 
powder,  either  combined,  as  in  several  prescriptions  which  follow, 
or  singly,  in  doses  of  from  one  to  ten  grains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing 
a  cathartic  effect,  may  be  combined  with  opium  or  a  pure  astrin- 
gent. It  is  frequently,  however,  combined  with  vegetable  cathar- 
tics, to  increase  its  tendency  to  operate  on  the  bowels.  Perhaps  a 
majority  of  the  mild  cathartic  pills,  prescribed  by  practitionei's  and 
those  sold  as  universal  remedies,  contain  this  useful  ingredient;  and, 
in  fact,  blue  pills  are  very  commonly  known  and  taken  by  those 
who  prescribe  for  themselves  for  what  is  popularly  known  as 
"  biliousness,"  and  various  forms  of  liver  complaint. 

Pilulce  Ferri  Carbonaiis^  U.  S.  P. 

Vallette's  Mass  is  a  very  mild  and  soluble  preparation  of  iron, 
made  by  incorporating  fresh ly-precipitated  protocarbonate  of  iron 
with  honey,  or  some  mixed  saccharine  vehicle,  and  by  evaporation 
concentrating  into  a  pilular  mass.     This  may  be  taken  by  itself,  in 
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a  rlose  of  from  ton  to  thirty  gmina,  or  may  be 
or  vfhiele  to  other  medicinal  auiwtances,  parti 
S.B  ill  those  numerous  cases  where  iron,  in  snui 
aloun  with  bitter  touica.     {See  Preparations  ot 

Btulce  Copaiba,  U.  S.  P. 
Copaiba  mass,  although  seldom  employed  as 
suited  to  tliis  use;  it  is  directed  to  be  made  I 
drachm  of  ealcincd  mngnesia  with  two  troy* 
recipe  by  which  it  is  very  difficult  to  get  a  su 
The  copaiva  must  he  thick  and  resiuoid,  and  t 
calcined,  or  the  i-equired  thickening  will  not  o 
tion  of  wax  and  some  vegetable  powder  will  I 
tucnt.     The  dose  is  from  five  to  ten  grains. 

ITie  Extracts. 

This  class,  which  is  well  adapted  to  the  pilu 
bt'  overlooked  in  preseribing  dry  ingredients;  i 
usiiiilly  be  selected  which  will  meet  a  therajieut 
it  serves  the  purpose  of  an  excipient. 

Thus,  in  sedative  or  narcotic  pills,  we  have 
six  extracts  to  incorporate  with  any  unadhesi' 
so  as  to  gain  efficiency  without  too  large  a  b 
tonic  remedy  in  this  form,  extract  of  gentian, 
nux  vomica  will  come  in  piny.  While  as  a 
curials  in  cutaneous  or  syphilitic  diseases,  exti 
sarsapnrilla,  may  be  used.  The  use  of  the  cai 
of'cxtractof  taraxacum  for  similar  purposes,  is 
comment.  We  have  an  ele^rant  and  efficient 
this  principle,  in  the  so-calleu  Dr.  Vance's  Got 

Formulary  op  OPFiciNiL  and  other  Powi 
In  the  following  officinal  and  extemporaneou 
of  which  are  selected  from  standard  works,  c 
Bcpiption  files  of  the  dispensing  establishment  ( 
and  a  few  of  which  I  venture  to  offer  for  trial 
methods  of  compounding  medicines  in  the  fo 
pills  are  indicated. 

When  active  remedies  are  prescribed  in  the 
diluent  should  be  weighed  fimt  and  a  small  t 
into  the  mortar  and  triturated  till  quite  finely 
prevent  the  active  remedy  from  adhering  to  tl 
active  ingredient,  which  should  be  well  mixed 
of  the  diluent  added  and  the  trituration  con 
of  |iroper  fineness  is  obtained. 

TIjb  accurate  division  of  powders  is  facilitat 
tile  ruled  into  squares  of  one-fourth  of  an  inch 
uniformly  distributed  over  the  surface  of  as  ir 
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are  powders  to  be  made,  can  be  readily  divided  with  great  exact- 
ness by  following  the  lines  ruled  with  the  spatula  in  making  the 
division. 

Astringents. 
No.  1. — Powders  used  in  Obstinate  Diarrhoea, 

Each  Powder. 

Take  of  Alum 3ij  20  grs. 

Kino 388  5  grs. 

Mix  and  reduce  to  a  very  fine  powder,  and  distribute  this  into 
six  papers.     Dose,  one  every  two  or  three  hours. 

Alum  and  kino  are  incompatible  in  liquid  form,  and  hence,  when 
associated  together,  should  always  be  prescribed  in  powder.  The 
dose  is  too  large  for  the  pilular  form. 

No.  2. — I^lls  of  Tannic  Acid. 

Each  PiU. 

Take  of  Tanic  acid gr.  xij  1  grain. 

Confection  of  rose  .     , gr.  vj  J  grain. 

Make  a  mass  and  divide  into  twelve  pills.  Dose,  one  every  two 
hours. 

The  above  maybe  made  into  powders  by  substituting  an  aromatic, 
astringent,  or  inert  powder  for  the  confection. 

No.  3. — Astringent  and  Sedative  Powders. 

Each  Powder. 

Take  of  Tannic  acid 3j  2  grs. 

Acetate  of  morphia gr.  j  A  gi** 

Sugar gr.  x  1  gr. 

Oil  of  caraway ""Ij  trace. 

Triturate  together,  and  distribute  into  ten  papers.  Dose,  one 
every  three  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphia  salt,  or 
by  the  substitution  of  suflicient  syrup  for  the  sugar,  the  whole  may 
be  made  into  the  pilular  form. 

No.  4. — Cfialk  Powders. 

Each. 

Take  of  Prepared  chalk 3ij  15  grs. 

Gum  Arabic,  in  powder, 

Sugar,  each 3j  7^  grs. 

Cinnamon,  in  powder gr.  x  1\  grs. 

Triturate  together  into  a  uniform  powder,  and  divide  into  eight 
doses. 

Chalk  mixture  spoils  by  keeping  in  hot  weather,  and  is,  more- 
over, much  more  bulky  than  an  equal  quantity  of  the  ingredients 
in  the  above  form,  wnich  is  especially  convenient  for  travellers. 
Opium,  kino,  or  other  remedies  adapted  to  increase  or  modify  its 
action,  may  be  added  in  powder.  One  of  the  very  best  additions 
for  a  common  form  of  diarrhoea  is  that  of  powdered  blue  mass,  of 
which  gr.  xvj  to  3ss  may  be  added  to  the  above. 
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No.  5. — Antacid  Powder  with  Opium  and  Blue  Maas. 


Take  of  Precipitated  carbonate  of  calcium     .     zj  6  graim. 

Tincture  of  opium  ../....    f3j  6  immmi. 

Pulv.  piL  hydrarg gr.  x  1  graia 

Triturate  in  a  mortar  and  expose  till  it  is  drv,  then  divide  intt 
ten  powders.  Doss,  one  every  three  hours  until  the  symptoms  ut 
checked. 

No.  6. — Powders  for  the  Diarrhcea  of  Infants. 


1 1 


Take  of  Acetate  of  lead gi^*  U  I  gr- 

Opium gr.  ss  A  6^* 

Camphor gr.  j  ^^' 

8ugar gr.  lij  J  gr. 

Triturate,  and  divide  into  twelve  pai^ers.  Dose,  one  eve7two 
or  three  hours.  For  adults,  the  whole  quantity  prescribed  maybe 
taken  at  one  dose. 

The  child  should  be  kept  quiet,  and  fed  upon  arrowroot, ikw 
boiled  in  milk,  or  a  mixture  ot  barley-water  and  cream. 

No.  7. — PiliU.  Plumbi  Acet.    {University  College^  London.) 

ToEuh. 

Take  of  Acetate  of  lead S^-  ?9  i^' 

Muriate  of  morphia gi^«  ^  i  gf* 

Extract  of  hyoscyamus gr.  xxiv       2  gn. 

Mix ;  make  into  twelve  pills. 

Tonics  and  Aromatics. 
No.  8. — Anti'Iniennittent  Powders. 

Each. 

Take  of  Powdered  cinchona S)  3j- 

Powdered  8eri)entaria ......    31J  gr.  xv. 

Sulpliate  of  quinia gr.  viij         gr.  j. 

Mix,  and  distribute  into  eight  papers.  Dose,  one  every  hour, 
eonunencing  eight  hours  before  tlie  expected  paroxysm. 

The  sulphate  of  quinia  may  be  omitted,  but  is  useful  when  th« 
bark  is  not  of  the  finest  quality.  The  serpeutaria  may  be  re- 
]>laced  by  more  powerful  stimulants,  as  cloves,  or  ca|>sicum,  or  oil 
of  black  jKjpper ;  to  obviate  costiveness,  a  sjiline  cathartic  may  fe 
added. 

No.  9. — Pilidce  Qidnim  Sidphatis,  U.  S.  P. 

I  R«doced.  Each. 

I                                        Take  of  Sulphate  of  quinia       .     .     .     3J  9ij  1 P*. 

I                                                       Powdered  gum  Arabic     •     .     3U  gr-  x  i  gr. 

1  Clarified  honey q.  s.        q.  8. 

Mix  the  sulphate  of  quinia  and  gum  Arabic,  then  beat  them  witl 
clarified  honey  so  as  to  make  a  mass,  and  divide  into  480  pillsC^ 
(Inced  quantity  40),  of  which  the  dose  in  intermittents  is  one  ever] 
hour,  between  the  paroxysms. 
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These  officinal  pills  are  less  used  than  formerly  for  the  full  anti- 
periodic  effect  of  the  sulphate  of  quinia,  as  it  is  now  customary  to 
give  large  doses,  less  frequently  repeated,  and  the  officinal  pills  are 
found  less  convenient  than  pills  dr  powders,  of  three,  four,  or  five 
grains  each. 

Sulphate  of  quinia  may  be  made  into  pills  by  the  following  pro- 
cess, which  has  been  called  Parrish's.  (See  paper  by  the  author,  in 
the  American  Journal  of  Pharmaxy^  vol.  xxv.  p.  291.) 

No.  10. — IHlls  of  the  Soluble  Sulphate  of  Quinia. 

£aeh. 

Take  of  Sulphate  of  quinia 9  j  gr.  v. 

Aromatic  sulphuric  acid ^xij.  ^Mi^ 

Drop  the  acid  upon  the  sulphate  on  a  tile  or  slab,  and  triturate 
with  a  spatula,  until  it  thickens  and  assumes  a  pilular  consistence, 
then  divide  into  four  pills. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sul- 
phate to  become  too  dry  and  unadhesive  to  mould  into  pills.  This 
is  from  not  seizing  the  proper  moment  just  as  the  mass  has  ceased 
to  be  too  soft,  and  before  it  becomes  dry  ;  it  is  then  quite  plastic, 
and  becomes  particularly  so  by  contact  with  the  warmth  and  mois- 
ture of  the  thumb  and  fingers.  A  drop  of  syrup  or  honey,  which 
should  always  be  at  hand  on  the  counter,  by  being  added  at  the 
proper  moment,  will  prevent  this  hardening. 

The  five-grain  quinine  pill  made  in  this  way  is  not  larger  than 
many  pills  in  common  use;  soluble  quinine  pills  may  be  conve- 
niently made  of  two,  three,  four,  or  five  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinia 
is  associated  with  other  remedies  cannot  be  here  noticed ;  to  some 
of  these,  as  in  combining  the  other  alkaloids  with  it,  the  elixir  of 
vitriol  process  is  well  adapted  ;  in  other  cases  it  is  inadmissible.  If 
an  extract  in  small  quantity,  or  a  vegetable  powder,  is  to  be  added 
to  the  mass,  it  should  be  incorporated  with  the  quinia  salt,  when 
by  trituration  on  the  slab  it  begins  to  thicken  mto  a  paste. 

Sulphate  of  quinia  will  make  a  very  good  pill  mass  by  using  one 
grain  of  glacial  phosphoric  acid,  or  a  quarter  of  a  grain  of  tartaric 
acid,  to  each  grain  of  the  quinia  salt. 

No.  11. — Pills  of  Sulphate  of  Cinchonia, 

Eneh.        < 

Take  of  Sulphate  of  cinchonia Bj  gr.  j. 

Powdered  tragacanth gr.  ij.  gr.  i\j. 

Triturate  together,  and  add  sufficient  honey  to  make  a  mass, 
which  divide  into  twenty  pills ;  these  pills  are  esteemed  about  equal 
to  those  of  sulphate  of  quinia  in  most  cases. 

No.  12. — Pills  of  Sulphate  of  Quinidia, 

Each. 

Take  of  Sulphate  of  quinidia 9j  gr.  j. 

Powdered  tragacanth gr*  U-  g^.  A* 
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Triturate  together,  and  add  honey  sufficient  to  make  a  maw, 
which  divide  into  twenty  pills.  These  are  esteemed  about  equal 
to  sulphate  of  quinia  pills  of  the  same  proportion. 

No.  13. — Pills  of  Chinoidine, 

Each. 

Take  of  Chinoidine xi  3  grains. 

Aromatic  sulphuric  acid TTl v  or  q.  s.  trace. 

Soften  the  chinoidine  with  the  acid,  in  a  mortar,  and  divide  into 
twenty  pills.  Each  pill  is  esteemed  about  equal  to  a  one-grain 
quinia  pill. 

No.  14. — Powders  of  Iron  and  Quinia, 

Each. 

Take  of  Subcarbonate  of  iron 3j  5  grs. 

Sulphate  of  quinia gr.  vj  i  gr. 

Aromatic  powder gr.  xij  1  gr. 

.  Triturate  together,  and  distribute  into  twelve  powders.     Dose, 
a  powder  three  times  a  day  before  meals. 

The  proportion  of  sulphate  of  quinia  should  be  increased  when 
it  is  to  be  employed  in  convalescence  from  intermittents. 

No.  15. — Pills  of  Proto-Carbonate  of  Iron  and  Quinia. 

Each. 

Take  of  Sulphate  of  quinia 9J  1  gr. 

Pill  mass  of  carbonate  of  iron  .     .    .    3J  3  grs. 

Mix,  and  make  into  twenty  pills.  Dose,  one  twice  or  three 
times  a  day. 

In  this  class  of  prescription,  designed  for  anaemic  conditions,  the 
sulphates  of  cinchonia  and  quinidia,  and  of  bebeerina,  may  gene- 
rally be  substituted  for  that  of  quinia  without  disadvantage. 

No.  16. — Pills  of  Quevenne^s  Iron. 

Each. 

Take  of  Reduced  iron gr.  CC         2  grs. 

Manna gr.  C  1  gr. 

Triturate  into  a  mass  and  divide  into  100  pills. 

Manna  is  an  excellent  excipient  for  Ferrum  Redactum,  and  will 
answer  in  less  proportion,  if  very  small  pills  are  desired ;  when  not 
at  hand,  it  may  be  superseded  by  honey  and  a  little  gum  Arabic 
or  tragacanth. 

In  a  number  of  cases  it  will  be  desirable  to  introduce  adjuvants, 
which  may  be  in  the  form  of  extract.  Extracts  of  conium,  of  aconite, 
cinchona,  nux  vomica,  and  quassia  are  favorite  adjuvants  with 
Quevenne's  iron. 

No.  17. — Pulvis  AromaticuSy  U.  S.  P. 

Take  of  Cinnamon,  in  fine  powder, 

Ginser,  in  fine  powder,  each,  two  troyounces. 
Cardamom,  deprived  of  the  capsules,  and  in  fine  powder. 
Nutmeg,  in  fine  powder,  each,  a  troyounce. 

Rub  them  together  until  they  are  thoroughly  mixed. 
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In  this  preparation,  the  dry  powders  of  cinnamon  and  ginger,  if 
'iturated  with  the  oily  nutmeg,  grated,  and  the  cardamonr,  coarsely 
Dwdered,  enable  us  to  reduce  them  to  a  fine  condition;  the  whole 
lould  be  passed  through  a  sieve. 

By  trituration  with  honey,  syrup  of  orange-peel,  and  saffron,  this 
iirnishes  Confectio  aromatica. 

No.  18.— Dr.  MitchelVs  Tonic  Pills. 

Each. 

Take  of  Extract  of  quassia  .......     gr.  xxxvj     3  grs. 

Extract  of  conium       ......  j  gr. 

Subcarbonate  of  iron,  of  each  ,     .     .    gr.  iij  \  gr. 

Make  into  a  mass  with  a  few  drops  of  solution  of  arsenite  of 
x>tassium  (if  required);  then  divide  into  twelve  pills.  Dose, a  pill 
;wice  or  three  times  daily. 

No.  19. — Tonic  and  Aromatic  Pills.    (Dr.  Parrish,  Senior.) 

EAch. 

Take  of  Sulphate  of  quinia gr.  vj  i  gr. 

Powdered  capsicum J  gr. 

Mace I  gr. 

Powdered  cloves ^  gr. 

Carbonate  of  ammonium,  each     .     .  gr.  xij  \  gr. 

Oil  of  caraway gtt.  vJ  \  x\. 

Confection  of  rose Sufficient,    q.  s. 

Form  a  uniform  tenacious  mass,  and  divide  into  twenty-four  pills. 
No.  20. — Pills  used  in  Obstinate  Intermittents.    (Dr.  Chapman.) 

Each. 

Take  of  Sulphate  of  copper gr.  iij  i  gr. 

Powdered  opium gr.  iv  J  gr. 

Powdered  gum  Arabic gr.  viij  |  gr. 

Syrup Sufficient. 

Make  a  mass,  and  divide  into  twelve  pills.  Dosk,  one  every  three 
hours. 

.  No.  21. — Pihdce  Ferri  Compositce^  U.  S.  P. 

Each. 

Take  of  Myrrh,  in  fine  powder 3ij  IJ  gr. 

Carbonate  of  sodium 1  Fe,C08 

Sulphate  of  iron,  of  each     .     .    .     .  3j  J  J  gr. 

Syrup q.  8.  q.  s. 

Rub  the  myrrh  first  with  the  carbonate  of  sodium,  and  afterwards 
with  the  sulphate  of  iron  until  they  are  thoroughly  mixed  ;  then 
beat  them  with  syrup  so  as  to  form  a  pilular  mass,  to  be  divided 
into  eighty  pills. 

This  pill  is  similar  in  composition  to  Griffith's  Iron  Mixture. 
Supposing  a  reaction  to  take  place  between  the  salts  present,  proto- 
carbonate  of  iron  would  be  produced,  which,  with  the  myrrh,  forms 
an  admirable  remedy  in  chlorosis;  a  lump  of  fresh  myrrh  is  to  be 
preferred  to  the  powdered  article  of  commerce. 
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No.  22.— Pilulce  Ferri  lodidi,  U.  S.  P.     (Blancard's  Pilk) 

Take  of  Iodine,  three  hundred  grains. 

Iron,  in  the  form  of  fine  wire  and  cut  in  small  pieces,  one  hondra 

and  twenty  grains. 
Sugar,  in  fine  powder. 
Liquorice  root,  in  fine  powder,  each,  one  hundred  and  ninety-tw 

grains. 
Liquorice,  in  fine  powder. 

Gum  Arabic,  in  fine  powder,  each,  forty-eight  grains. 
Reduced  iron,  ninety-six  grains. 
Water,  a  fiuiaounce  and  a  half. 


Mix  the  iodine  with  ten  fluidrachrns  of  the  water  in  a  glass 
and  gradually  add  the  iron,  agitating  until  the  solution  has  becom 
a  light  pea-green  color ;  then  filter  into  a  f»orcelain  capsule  contaii 
ing  the  reduced  iron,  and  add  the  remainder  of  the  water  in  ordc 
to  wash  the  filter.  Evaporate  the  solution  till  a  pellicle  forms,  an 
add  the  remaining  powders,  previously  mixed  together;  contino 
the  evaporation  by  means  of  a  water-bath,  with  constant  Btirrinji 
until  the  mixture  is  reduced  to  a  pilular  consistence  ;  lastly,  divid 
into  three  hundred  and  eighty  pills. 

Dissolve  sixty  grains  of  balsam  of  Tolu  in  a  fluidrachm  of  ethei 
shake  the  pills  with  the  solution  till  they  are  uniformly  coated,aD< 
put  them  on  a  plate  of  glass  to  dry,  occasionally  stirring  them  unti 
the  drying  is  completed.     Keep  the  pills  in  a  well-stopped  bottle. 

These  pills,  as  prepared  by  the  above  new  ofiJcinal  formula,  ar 
devoid  of  the  smell  of  iodine ;  and  distilled  water,  rubbed  witl 
them  and  filtered,  does  not  color  solution  of  starch,  or  gives  it  onl; 
a  8li2:ht  blue  tint.  No  other  form  of  iodide  of  iron  is  so  easil; 
taken  or  so  permanent. 


No.  23. — Permanent  Iodide  of  Iron  Pills, 

(Extemporaneous  process  of  I.  Coddington.) 

Take  of  Iodine 50  grains. 

Iron,  reduced  1)}"  hydrogen 25  grains, 

AVater 30  minim?. 

A Ithcea  powder GOgrs.  orq.i 

Triturate  the  iodine  in  the  water  and  add  the  iron  gradually 
when  the  color  becomes  a  dark  gray  and  there  ceases  to  be  an 
indication  of  free  iodine  to  starch  water,  add  the  althtea  powJe 
taking  care  not  to  make  the  mass  too  stiff.  Then  roll  it  into  sixt 
pills  containing  one  grain  of  iodide  of  iron,  each,  with  an  exte 
of  iron. 

Iodine  and  iron  may  be  combined  in  melted  cocoa  butter,  whk 
should  be  kept  melted  till  the  union  is  complete,  and  then  luai 
into  pills,  coated  with  sugar  or  some  vegetable  powder. 

Iso.  24. — Compound  Pills  of  Iodide  of  Iron. 

(Prescribed  by  Dr.  Buckler,  of  Baltimore.) 

EACh  Pill. 

Take  of  Iodide  of  potassium ^ij  2  grains. 

Iodide  of  iron 5j  1  grain. 

Iodine fn*  vj  ^^  grn^"- 

Extract  of  conium 3j  1  grain. 
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Triturate  the  iodide  of  potassium,  iodide  of  iron,  and  iodine 
^ether  with  a  few  drops  of  water  to  the  consistence  of  a  soft 
lete,  then  add  powdered  gum  Arabic  in  the  proportion  of  half  a 
rain  to  each  pill,  and  rub  into  a  smooth  paste.  Incorporate  with 
ae  whole  extract  of  conium  and  make  into  a  soft  iruiss^  with  a 
iixture  of  equal  parts  of  finely  powdered  elm  bark  and  liquorice 
oot.     Then  divide  into  sixty  pills. 

No.  25. — Pills  of  Chloride  of  Iron.     (J.  T.  Shinn.) 
Take  of  Tincture  of  muriate  of  iron f^ij. 

Evaporate  nearly  to  dryness,  and  add — 

Powdered  althaea  root 3ss. 

Triturate  into  a  pill  mass,  and  divide  into  two  hundred  and  forty 
pills,  each  of  which  represents  about  ten  drops  of  the  tincture. 
They  should  be  kept  and  dispensed  in  vials. 

No.  26. — Powder  for  Chronic  Indigestion  and  Gastric  Irritability. 

Eftch. 

Take  of  Bismuthi  subnitratis 3j  10  grs. 

Pulveris  rhei 6  grs. 

Pulveris  aromatici,  of  each  ....    38s  5  grs. 

Misce  et  divide  in  chart,  vj.     Signa. — Take  one  before  each  meal. 

Nervous  Stimulants  ;  Antispasmodics. 
No.  27. — Pilulce  Assafcctidce,  U.  S.  P. 

Reduced.  Each. 

Take  of  Assafcetida ^isa        gr.  xxxvj     gr.  iij. 

Soap,  in  fine  powder    .    .    .    gss         gr.  xij  gr.  j. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
be  divided  into  240  pills.  (The  reduced  quantity  into  12  pills.) 
Dose,  one  to  four  pills. 


No.  28. — Pilulce  Aloes  et  Assafoeiidce^  U.  S.  P. 

Reduced.  Each. 

Take  of  Socotrine  aloes,  in  fine  powder  ]  gr.  1^. 

Assafcetida >gr.  xvj         gr.  l|. 

Soap,  in  fine  powder,  each    .    ^ss       )  gr.  ij. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
be  divided  into  180  pills.  (Reduced,  12  pills.)  Dose,  one  to  four 
pills. 

No.  29. — Pilidce  Galbani  Composiice^  U.  S.  P. 

Reduced.  Each. 

Take  of  Galbanum gr.  IJ. 

Myrrh,  each ^vj     eachgr.  xviij  gr.  1^. 

AssafoBtida .^ij              S^*  ^J  ^'    i' 

Syrup SuflScient  Sufficient  q.  s. 

Beat  them  together,  so  as  to  form  a  pilular  mass,  to  be  divided 
into  240  pills.     (Reduced,  12  pills.)    Dose,  one  to  three  pills. 
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Wo.  30. — Dr.  Otto's  Antispasmodic  Poicdera. 

Take  of  BliiL-k  toustard  aewl, 
Powdered  sage, 
Powdered  ginger,  equal  parts  by  measure. 

Mis  thorouglily. 

I^osB,  ill  epile(i9y,  three  teaspoiit'iils,  for  tliree  mornings  iasocw 
sion ;  discontinue  three;  tljen  give  aa  lielnru.  To  Lo  nioisU'iiw 
with  water  or  molussea. 


Ko.  U.— Fills  of  Nitrate  of  Silver. 


Tritnrate,  with  the  addition  of  a  few  drops  of  oil  of  tnrpeDti&ei: 
Deeeasary,  to  make  a  uniform  piluiar  masB,  which  divide  intotbirt' 
pills. 

Dose,  in  typhoid  fever  and  epilepsy,  oue  pill  every  three  or  fou 
houra. 

Arterial  Stimdlantb. 
Tbia  class  of  remedies  is  least  adapted  to  the  piluiar  form  (•fan, 
in  the  materia  medica. 

No.  32. — I^wdera  or  Pills  of  Carbonate  of  Ammmiia,  rfc. 
Take  of  Muriate  of  amiuonium  (granulated), 

Dried  cftrl>nnate  of  Bodiuiii.  each 9ij. 

Powdered  capsicum 9j. 

Triturate  into  a  uniform  fine  powder,  and  divide  into  ten  papei 
which  should  be  wrapjied  in  tinfoil. 

By  the  aid  of  moisture,  theee  jHiwderB  are  made  to  react  wi 
each  other  and  develop  carbonate  of  ammonium.  To  makeiu 
pills,  add  a  portion  of  firm  and  rather  dry  conserve  of  ro8&  Divii 
into  twenty  pills,  and  keep  them  in  a  vial. 

A  solution  of  maatich  in  ether  is  a  good  varnish  for  coating  thf 
and  similar  pills;  they  should  be  aa  dry  as  possible  before  oiii 
this  varuish. 

F  Cerebral  Stimulants,  or  Narcotics. 

No.  33.— PiYwte  Opii,  U.  S.  T. 

Bcdumd.  Eliot. 

Takeof  Opium  in  fine  powder.     ,    ,    5j  gr- ti.f  gf-j- 

Soap,  in  fine  powder    .     .     .    gr.  xij    gr.  liea  gr.  (. 

Bent  them  together  into  a  mass  with  water,  and  divide  intof 
pills.     (Reduced,  12.) 

Olil  opium  pills  are  sometimes  in  request,  from  their  lieins;  bott' 
ret«iiiGd  by  an  irritable  stomach,  and  from  the  fact  that  6y  ihe 
more  gradual  solution,  they  aflect  more  favorably  the  diseases  i 
the  lower  intestine.  The  best  way  to  make  pilla  to  be  kepi  fortl 
purjiose  is  to  select  a  portion  of  the  solid  mass  in  its  natunl  u 
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iistic  condition,  and  to  divide  it,  without  admixture,  into  the  re- 
ared number  of  pills;  these,  as  they  contract  and  harden,  will 
«ome  compact  and  of  slow  solubility. 

No.  34. — Pills  of  Camphor  and  Opium, 

EAch. 

Take  of  Camphor gr.  xxiv  gr.  2. 

Powdered  opium gr.  vj  gr.  ^. 

Alcohol gtt.  vj  trace. 

Confection  of  rose q.  s.  q.  ». 

Misce,  et  fiaut,  secundum  artem,  pilulse  xij.     Dose,  from  one  to 
wo  pills. 

No.  35. — Anodyne  Pills. 

Each. 

Take  of  Acetate  of  morphia gr.  J  gr.  J. 

Extract  of  hyoscyamus gr.  iv  gr.  |. 

Triturate  into  a  mass,  and  divide  into  eight  pills.  Dose,  one 
m11,  repeated  if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on 
the  bowels. 

No.  36. — Pulvis  Morphice  Attenuatus. 

Take  of  Sulphate  of  morphia gr.  j. 

Sugar  of  milk gr.  v. 

Misce. 

The  sugar  of  milk  should  be  first  put  into  the  mortar  and  broken 
into  pieces  as  small  as  black  mustard  seeds,  when  the  morphia  salt 
Bhould  be  added  and  the  trituration  continued  until  an  impalpable 
powder  has  been  obtained. 

One  e;rain  is  designed  to  be  an  equivalent  to  one  grain  of  opium ; 
it  furmshes  a  convenient  form  for  administering  small  doses  of 
morphia  in  prescription. 

No.  37. — IHlls  of  Extract  of  Indian  Hemp. 

Take  of  Ext.  cannabis, 

Pulv.  saponis,  55 gr.  xx. 

Triturate  the  extract  with  the  soap  in  a  warm  mortar  till  a  good 
mass  is  formed,  then  divide  mto  forty  pills.     Dose,  one  to  three  pills. 

Rheumatism  and  Gk)UT  Pills. 
No.  38. — ^^Dr.  Vance^s  Rheumatism  and  Gout  PilW 

Each. 

Take  of  Extracti  colchici ^ss  gr.  1^. 

Pulveris  ipecacuanhte  comp.     .     .    3i&s,  gr.  vj      gr.  iv. 

Misce,  et  divide  in  pilulas  xxiv.  Signa. — Take  two  at  night  and 
one  before  breakfast  and  dinner. 

This  is  a  most  valuable  combination,  having  been  found  cfBca- 
cious  in  a  great  many  cases,  both  chronic  and  acute. 

Similar  combinations  are  used  in  the  several  London  hospitals, 
as  follows:  King^s  College^  to  each  pill,  acet.  ext.  colch.  1  grain ;  to 
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Dover's  powder,  3  grains.  St  George's^  acetic  ext.  colch.  1  gr. ;  to 
Dover's  powder,  2\  grains.  Middlesex^  acetic  ext.  colch.  2  grs.;  to 
Dover's  powder,  3  grains.  London  Hospital^  acet.  ext.  colcli.  Jgr.; 
Dover's  powder,  J  gr.     (See  Squire's  Hospital  Phannacopocia.) 

No.  39. — Lartique's  Gout  Pills, 

Each. 

Take  of  Extract!  colocynthidis  compositi  .    ^iss^gr.  vj      gr.  4. 
Extract!  colchici  acetici  .     .     .     .     gr.  x  gr.  |. 

Extract!  digitalis gr.  V  gr.  J. 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.  Take  two  for  a  dose. 

This  is  the  common  recipe  in  Philadelphia;  according  to  Wittstein 
each  of  the  French  Lartique's  pills  contains  2  grains  of  powdered 
colchicum  seed. 

No.  40. — BecquereVs  Gout  Pills. 

Each  plU. 

Take  of  Sulphate  of  quinia 2  drahms      2^  grains. 

Extract  of  digitalis 15  grains        ^^  grain. 

Powd.  colchicum  seed     ....       2  scruples     J  grain. 

Mix,  and  divide  into  50  pills.     Dose,  1  to  3  pills  for  several  days. 
These  pills  are  stated  to  have  removed  attacks  of  acute  gout  in 
seven  or  eight  hours. 

No.  41. — PiL  Colchici  c.  Hydrarg,     (King's  College,  Loudon.) 

Each. 

Take  of  Acet.  ext.  colchicum 24  grains         2  grs. 

Mercurial  mass 30  grains        3  grs. 

Mix.     Make  12  pills. 

"ExciTO-MoTOR  Stimulants." 
No.  42. — Powders  given  in  Uterine  Hemorrhages, 

Etch. 

Take  of  Ergot,  freshly  powdered      •     •     •    .Ji  gT-  10. 

Alum,  in  powder gij  gr.  3J. 

Mix,  and  divide  into  six  equal  parts. 

Arterial  Sedatives. 
No.  43. — Powders  of  Nitre  and  Tartrate  of  Antimony. 

Each. 

Take  of  Tartrate  of  antimony  and  potassium  .     gr.  j  gr.  i\. 

Nitrate  of  potassium gi**  2J. 

Sugar,  each 38s  gr.  2j. 

Triturate  into  powder,  and  distribute  equally  into  twelve  papers. 

Emetics. 
No.  44. — A  Prompt  and  Efficient  Emetic. 

Each. 

Take  of  Pulvcris  ipecacuanha a^ss  gr.  xv, 

Antimonii  et  potassii  tartratis  .     .    .    gr.  ij  gr.  j. 
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Misce,  et  divide  in  pulveres  ij.  Signa. — ^Take  one  in  a  little  mo- 
iBses,  or  sugar  and  water,  and  follow  it  by  a  draught  of  warm 
rater.  K  one  powder  does  not  produce  the  eflfect,  the  second  may 
e  taken  soon  after. 

Sometimes  calomel  is  added  to  emetic  powders,  and  both  a  pur- 
gative and  emetic  effect  are  produced.  Emetics,  as  such,  are  never 
iven  in  pill. 

Cathartics  and  Laxatives. 

To  this  class  belong  six  of  the  pills,  and  two  of  the  compound 
x>wdera  of  the  Phannacopceia. 

No.  A5.—PiM(B  Bhei,  U.  S.  P. 

Reduced.        Eaeh. 

Take  of  Rhubarb,  in  powder    ....     3yj    gr.  xxxvj    gr.  3. 
Soap 3U     gr.  xij         gr.  1. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
120  pills.     (Reduced,  into  12  pills.) 

The  following  recipe  will  make  an  elegant  rhubarb  pill  without 
the  use  of  soap,  which  is  objectionable  as  imparting  a  disposition 
to  become  mouldy,  and  produce  an  unpleasant  odor  when  damp. 

Eftch. 

Take  of  Powdered  rhubarb gr.  xlviij    gr.  iv. 

Comp.  tincture  of  cardamom  .    .    .    gtt.  xlviij   gtt.  iv. 

Triturate  into  a  mass,  and  divide  into  twelve  pills. 
No.  46. — Pilvlce  Hhei  Compositce^  U.  S.  P. 

Reduced.  Eaoh. 

Take  of  Rhubarb,  in  powder    .    •    .  SJ  g^-  xxiv  2  grs. 

Aloes  "  ...  3vj  gr.  xviij  IJ  grs. 

Myrrh  "  ...  Iss  gr.  xij  1  gr. 

Oil  of  peppermint  ....  f^ss  TTtij  i  TTL- 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
240  pills.    (Reduced,  into  12  pills.) 

No.  4n.—Rlvl(B  Aides,  U.  S.  P. 

Reduced.  Each. 

Take  of  Aloes,  in  powder    ....  2  grs. 

Soap,  each 2j  9U  2  grs. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into 
240  pills.    (Reduced,  20  pills.) 

No.  ^S.—PUvIce  Aloes  et  Myrrhce,  U.  S.  P. 

Reduced.         Each. 

Take  of  Aloes,  in  powder    .    .    .    .  Jij  gr.  xxiv  2  grs. 

Myrrh         "  .    .     .    .  ^  gr.  xij  1  gr. 

Saffron        "  ....  588  gr.  vj  ^  gr. 

Sjrrup,  sufficient  quantity  q.  s. 

Beat  the  whole  together  so  as  to  form  a  mass,  to  be  divided  into 
480  pills.    (Reduced,  12  pills.) 
52 
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A  tonic  and  emmenngogue  cathartic,  known  as  Rufus's  pill«. 
Saitroii  may  be  reduced  to  powder  by  heating  it  in  a  capsale  till  it 
becomes  crisp,  then  triturating  in  a  mortar. 

No.  49. — Dr.  Chapman's  Dinner  Pills. 

Reduced.  Each. 

Take  of  Powdered  aloes       ....  li  pr. 

"         niastich,  of  each  .  jy  gr.  xviij  li  gr. 

"         ipecac 9iv  ot.  xij  1  ^. 

Oil  of  caraway TTLxij  TTlij  Trace. 

Mix,  and  make  into  mass  with  water,  and  divide  into  eighty 
pills.     (Reduced  quantity,  twelve  pills.) 

These  pills  are  much  used  in  habitual  costiveness ;  the  presence 
of  the  mastich  protracts  the  solvent  action  of  the  fluids  upon  the 
aloes,  so  that  one  pill,  which  is  a  dose,  taken  before  dinner*  will 
produce  a  gentle  operation  the  next  morning. 

No.  50.—PiM(B  Aloes  et  Mastiches,  TJ.  S.  P.    (Lady  Webster's  Pilk) 

Take  of  Socotrine  aloes,  in  fine  po.wder,  a  troyounce  and 

a  half If  gr. 

Mastich,  in  fine  powder, 

Red  rose,  in  fine  powder,  each,  half  a  troyounce     |  gr. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to 
be  divided  into  400  pills. 

This  is  now  an  oflBcinal  preparation,  which  has  long  been  known 
as  a  popular  remedy  for  costiveness.  One  or  two  taken  before  dinner 
will  usually  produce  an  evacuation  on  the  following  day. 

No.  61. — Dr.  MitchelVs  Aperient  Pills. 

Each. 

Take  of  Pulveris  aloes gi^«  xij  1  gr. 

"        rhei gr.  xxiv  2  grs. 

Hydrarg.  chlor.  mit. gr.  ij  i  gr. 

Antim.  et  potas.  tart. gr.  j  i^  gr. 

Misce,  fiant  pilulee  No.  xij. 

One  acts  as  an  aperient,  two  or  three  as  a  cathartic. 

No.  62. — Laxative  Tonic  PiUs.    (Dr.  Parrish,  Sen.) 

Each. 

Take  of  Powdered  Socotrine  aloes     ....  59  ^  S^- 

'•^  rhubarb 5iy  2  grs. 

Oil  of  caraway gtt  xij  i  drop. 

Extract  of  gentian 9ij  1  gr. 

Make  into  forty  pills.     Dose,  two  before  dinner. 

No.  53. — Pulvis  Aloes  et  Canellce^  TJ.  S.  P.    {Hiera  Piera.) 

Reduced. 

Take  of  Socotrine  aloes,  in  fine  powder      .    .    |xij  Jiss. 

Canella,  in  fine  powder Jiij  jiij. 

Rub  them  together  until  they  are  thoroughly  mixed. 
Hiera  picra  is  generally  macerated  in  some  kind  of  spirit,  and 
taken  in  drauschts  as  a  stomachic  laxative. 
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No.  54. — Pulvis  Jalapce  Compositus^  U.  S.  P. 

Take  of  Jalap,  in  fine  powder Sj. 

Bitartxate  of  potassium,  in  fine  powder  ....     §ij. 

Mix  them. 

This  is  a  mild  laxative,  given  in  doses  of  gr.  xv  to  388.  Sulphur 
and  bitartrate  of  potassium  are  much  associated  in  about  equal  bulks. 

No.  55. — Calomel  and  Jalap  Powder. 

Take  of  Hydrargyri  chloridi  mitis gr.  xv. 

Pulveris  jalapfie       §j. 

Misce. — To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with 
calomel. 

No.  66. — Pulvis  Rhei  ComposittiSj  U.  S.  P. 

For  ooe  dose. 

Take  of  Khubarb,  in  fine  powder,  four  troyounces  .    .    .     gr.  xv. 

Magnesia,  twelve  troyounces gr.  xlv. 

Ginger,  in  fine  powder,  two  troyounces  ....     gr.  viiss. 

Rub  them  together  until  they  are  thoroughly  mixed. 

This  was  a  new  officinal  compound  powder  in  1860,  which  is  well 
adapted  to  use  as  a  laxative  and  antacid.  Charcoal  and  magnesia 
are  much  used  for  a  similar  purpose. 

No.  57. — Neutralizing  Powder. 

Take  of  Bicarbonate  of  sodium. 
Powdered  rhubarb, 
Powdered  mint  (the  herb) Equal  parts.  ^ 

Rub  the  mixed  ingredients  through  a  sieve  of  sixty  meshes  to 
the  linear  inch. 

Dose,  a  teaspoonful  as  an  antacid  remedy  in  diarrhoea  and  dys- 
pepsia* 

No.  58. — Pulveres  Effervescentes  Aperienies,  U.  S.  P.    {Seidlitz 

Powders.) 

Each  powder. 
Take  of  Bicarbonate  of  sodium,  in  fine  powder,  a  troyounce    9ij. 
Tartrate  of  potassium  and  sodium,  in  fine  powder, 

three  troyounces 3ij. 

Tartaric  acid,  in  fine  powder,  four  hundred  and 
twenty  grains gr.  xxxv. 

Mix  intimately  the  bicarbonate  of  sodium  with  the  tartrate  of 
potassium  and  sodium,  and  divide  this  mixture  into  twelve  equal 
parts.  Then  divide  the  tartaric  acid  into  the  same  number  of  equal 
parts.  Lastly,  keep  the  parts  severally  of  the  mixture  and  of  the 
acid  in  separate  papers  of  different  colors. 

The  character  of  the  paper  used  for  dispensing  Seidlitz  powders  is 
very  important;  a  rag  blue  indigo-dyed  paper  is  the  proper  one,  its 
color  being  permanent,  and  a  glazed  well-calendered  white  paper 
is  the  most  appropriate  for  containing  the  acid.    Tin  boxes  are  best 
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for  keeping  them  in,  as  pasteboard,  if  placed  on  a  damp  or  wet  sab- 
stance,  will  be  softened,  and  the  contained  powders  injured. 

Directions  for  Use. — Take  two  glasses  with  about  a  gill  of  cold 
water  in  each,  dissolve  in  one  the  contents  of  the  blue,  and  in  the 
other  of  the  white  paper,  mix,  and  drink  immediately. 

No.  59. — Pills  for  Habitual  Costiveness.    (Dr.  E.  Cutter,  Woburn, 

Mass.) 

Take  of  Pulv.  ipecacuanhsB gr.  x. 

Ilydrarg.  chlor.  mit B^*  "J* 

Ext.  taraxaci §ij. 

Misce. — Ft.  pilulse.  No.  xxx. 

Dose,  one  three  times  a  day.  A  mild  and  effectual  remedy  for  a 
very  common  symptom. 

No.  60. — PilulcB  Catharticce  Compositce^  TJ.  S.  P. 

Each. 

Take  of  Compound  extract  of  colocynth    .     .  gr.  xxxij  li  gr. 

Extract  of  jalap,  in  fine  powder  .     .  1  gr. 

Mild  chloride  of  mercury,  each    .     .  gr.  xxiv  1  gr. 

Gamboge,  in  powder gr.  vj  i  gr- 

Mix  the  powders  together;  then  with  water  form  a  pilular  mass, 
to  be  divided  into  24  pills. 

These  well-known  and  popular  pills  are  very  easy  to  make,  if  the 
extracts,  both  of  colocynth  and  jalap,  are  of  proper  consistence,  or 
powdered  before  being  incorporated  with  the  other  ingredients; 
but  if  the  extract  of  jalap  is  of  a  tough  consistence,  which  it  fre- 
quently reaches  by  partial  drying,  it  is  almost  impossible  to  incor- 
porate it  with  the  other  ingredients.  Powdered  extract  of  jalap, 
when  obtainable,  may  be  kept  in  a  salt-mouth  bottle  like  any  other 
powder,  and  a  few  drops  of  moisture  will  form  it  into  a  plastic 
mass.  The  tough  extract  should  be  further  dried  and  powdered, 
or  may  be  softened  by  heating  and  triturating  in  a  capsule  with 
diluted  alcohol. 

Under  the  name  of  Antibilioiis  pills^  this  preparation,  of  more  or 
less  perfect  quality,  is  vended  in  great  quantities  over  the  country, 
and  Dy  its  admirable  combination  of  cathartic  properties  is  well 
adapted  to  supersede,  as  a  popular  remedy,  the  numerous  nostrums 
advertised  and  sold  for  similar  purposes. 

No.  61. — IHlls  of  Colocynth  and  Hyoscyamus.    (Middlesex  Hospital, 

London.) 

Each. 

Take  of  Extract!  coloc3mthidi8  compoeita .    .    gss  3  gra. 

Extract!  hyoscyam! §j  2  grs. 

M. — ^Ft.  pilute  X.    Dose,  one  to  three  pills. 

No.  62.— Tbmc  Pills  of  Podophyllin. 

Each. 

Take  of  Podophyllin ^-  ^  ..       i  grain. 

Powd.  rhubarb gr.  xviij      3  grains. 

Powd.  capsicum gr.  iv  }  grain. 

Mix  and  make  into  six  pills. 
Dose,  one  to  two. 
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To  produce  ptyalism  podophyllin  should  be  combined  with  opium 
iQ  email  doses  frequently  and  continuously. 

No.  63. — Modified  Cathartic  Pills.    (R  Parrish.) 

Each. 

Take  of  Gamboge,  in  powder gr.  v  \  grain.  * 

Podophyllin,  in  powder gr.  ij  A  grain. 

Aloes,  in  powder gr.  xxx  IJ  grain. 

Calomel gr.  xx  1  grain. 

Ginger,  in  powder 

Capsicum,  m  powder,  each    .     .     .     .  gr.  ij  ^^  grain. 

Fluid  extract  of  podophyUum,  sufficient. 

Mix  the  dry  powders,  and  triturate  with  the  fluid  extract  into  a 
pilular  mass ;  divide  this  into  twenty  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West, 
is  to  furnish  an  Antibilious  pill  the  ingredients  of  which  are  readily 
obtainable,  genuine,  and  of  good  quality.  The  diflSculties  met  with 
by  practitioners,  in  procuring  the  costly  extracts  of  colocynth  and 
of  jalap  of  standard  quality,  have  led  to  inquiries  for  a  modified 
formula  with  cheap  and  common  materials. 

No.  64. — Pills  of  Aloin  and  Podophyllin. 

Eiioh. 

Take  of  Aloin gr.  xxiv        1  grain. 

Podophjrllin gr.  xij  i  grain. 

Oleoresm  of  ginger n^  iv  i  minim. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the 
oleoresin  or  piperoid  of  ginger,  make  a  mass,  and  divide  into 
twenty-four  pills.    Dose,  from  one  to  three. 

No.  65. — Dr.  AlbertVs  Small  Antibilious  Pills. 

Each. 

Take  of  Calomelanos gr.  x  i  gr. 

Pulv.  gambogiae gr.  v  |  gr. 

Misce  et  fiant  pilulae  xxx.    Dose,  two  or  three  pills. 

No.  ee.—Rlls  of  Croton  Oil. 

Each. 

Take  of  Croton  oil i^^  iv  rti  i. 

Crumb  of  bread gr.  xvj  gr.  j. 

Make  into  sixteen  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
caustic  soda,  which,  being  purified  by  solution  in  alcohol,  and 
solidified  in  moulds,  are  eligible  cathartic  preparations. 

Diuretics  and  Expectorants. 

These  classes  of  medicines  are  very  little  given  in  the  form  of 
pill  or  powder. 

No.  67. — PilulcB  Scillce  Compositce^  U.  S.  P. 

Reduced.  Each. 

Take  of  Squill,  in  fine  powder  .     .     .  3J  gr.  vj  i  gr. 

Ginger,  in  fine  powder     .     .  gij  gr.  xij  1  gr. 

Ammoniac,  in  fine  powder  .  5ij  gr.  xij  1  gr. 

Soap,  in  fine  powder    .     .     .  giij  gr.  xviij  H  gr. 

Syrup,  a  sufiicient  quantity.  q.  s. 
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Mix  the  powders,  then  beat  them  with  the 
pilular  mass,  to  be  divided  into  120  pilla.  | 
reduced  quantity.) 

Soap  and  syrup  Beem  a  poor  kind  of  mixta) 
tvould  be  a  sufficient  excipient  without  the  o 
large  that  the  syrup  is  not  only  unneceaaary 
larger  than  if  made  with  water. 

No.  69.— Aromatic  BUs.     (Mi 

Take  of  Oil  of  conaiva, 
Oil  of  cubcbs^ 

Oil  of  turpeatine,  each 

Magnesia 

Mix,  and  form  sixty  pills. 
Some  recijjes  direct  4  grains  of  powdered  o 
They  would  bo  improved  in  a  pharmaceutical  i 
copaiva  and  Venice  turpentine  for  the  oils  ol 
tine.  One  drachm  of  white  turpentine  is  n 
mass.  The  dose  is  two  pills  throe  times  a  daj 
M.  Ricord  prescribes  tar  and  copaiva  com 
to  neutralize  each  other's  noxious  tastes  am 
disagree  with  the  patient  than  copaiva  alone, 
this  mixture  are  275  jmrts  of  copaiva  to  i 
magnesia. 

No.  69. — Compound  Copaiva  ^ 

Take  of  Copaiva 

Powdered  cut>cl>s 

Wax 

By  a  gentle  heat  melt  the  wax,  then  add  th 
diately  afterwards  sift  in  the  cubebs,  stirring 
it  is  yet  warm,  roll  out  and  divide  into  100  p 

DiAPHOKETICS,  ETC. 
No.  70. — Pulvis  Ipecacuankne  Compositits,  U.  S. 
(PuItIb  Ipecacuanbffi  et  Opii,  V.  8.  P. 

Tate  of  Ipecacuanha,  In  fine  powder    .... 
Opium,  dried  and  in  liuc  powder,  each  . 

Sulphate  of  potaasium 

Rub  them  together  into  a  very  fine  powde 
the  reduced  quantity  in  the  above  recipe. 

This  valuable  preparation  is  too  well  kao 
comment ;  it  ia  used  in  a  great  variety  of  case 
diaphoretic  is  indicated.  It  sliould  be  remem 
is  to  be  dried  before  being  weighed,  otherwia 
deficient  in  strength.  It  should  also  be  well  i 
rated  from  containing  hard  crystals  to  an  almo 
It  is  said  to  be  less  liable  to  nauseate  in  the 
may  be  made  with  some  suitable  extract  or  w 
8  to  4  grains  oV  t\ie  i^viiei. 
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Alteratives. 
No.  71. — PIIuUb  Antimonii  CompositcBy  U.  S.  P.    (Plummer's  Pills.) 

Each. 

Take  of  Sulphurated  antimony ^  grain. 

Mild  chloride  of  mercury,  each,  one 

hundred  and  twenty  grains  .     .     .  (3ij)  i  grain. 

Guaiac,  in  fine  powder 1  grain. 

Molasses,  each,  half  a  troyounce  .    .  (§8s)  1  grain. 

Rub  the  sulphurated  antiraony  first  with  the  mild  chloride  of 
mercury  aud  afterwards  with  the  guaiac  and  molasses  so  as  to  form 
a  pilular  mass.     To  be  divided  into  240  pills. 

This  is  a  new  officinal,  though  long  known  and  much  employed 
in  England,  where  it  is  known  as  the  compound  calomel  pill.  Sul- 
phurated antimony  is  the  new  name  given  to  the  precipitated  sul- 
phuret  of  former  Pharmacopceias. 

Dose  of  the  pills,  from  one  to  two  twice  a  day,  as  a  powerful 
alterative. 

Ko.  72. — Compound  Pills  of  Iodide  of  Mercujy. 

Take  of  Green  iodide  of  mercury      .     .     .     ,    gr.  x  i  gr. 

Resin  of  guaiacum 9ij  2  gr. 

Extract  of  conium Sss  li  gr. 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol, 
then  incorporate  with  it  the  extract  of  conium  and  iodide  of  mer- 
cury, and  divide  into  twenty  pills. 

These  pills  are  alterative,  and  maybe  used  in  scrofulous  and  skin 
diseases.  Extract  of  sarsaparilla  may  be  added  to,  or  substituted 
for,  some  of  the  other  ingredients. 

No.  73. — Alterative  Powders  of  Calomel. 

Eftoh. 

Take  of  Hydrargyri  chloridi  mitis    .     .  ' .     .    gr.  j.  ^\. 

Sacchari    .     .     .     . g^*  ^j  iJt* 

Misce,  fiat  pulvis  in  chartulas  xij  dividenda. 

Signa. — Take  one  every  hour  (or  two  hours),  till  the  gums  are 
touched. 

When  there  is  a  disposition  to  undue  purging,  from  gr.  ss  to  gr. 
ij  of  powdered  opium  may  be  added  to  the  above  quantities. 

No.  74. — Pil.  Hydrarg.  Bichlorid.     (Westminster  Hospital.) 

One  pill. 

Take  of  Corrosive  sublimate      ....    Three  grains.  J  fcrain. 

Muriate  of  ammonium      .     .     .     Four  grains.  i  grain. 

Crumb  of  bread Sufficient. 

Mix.     Make  into  24  pills.     Dose  one  pill  three  times  a  day. 

Emmenagogues. 

No.  75. — Dr.  Otto's  Emmenagogue  Pills. 

Take  of  Dried  sulphate  of  iron gr.  xlviij. 

Aloes,  in  powder gr.  xij. 

Turpentino gr.  xxxij. 

Oil  of  turpentine gtt.  x  or  q.  8. 


824  ON    POWDERS,   PILLS,  SUPPOSITi 

Make  a  mass,  and  divide  into  thirty  pil 
times  a  day. 

Preatirtbed  originally  by  the  late  Dr.  J.  ( 
qently  by  the  late  Dr.  Isaac  Parriah.  A  sim 
reeled  by  Dr.  Pepper,  in  the  Pennsylvania  Hi 

The  cautious  addition  of  oil  of  turpentin 
and  plastic  mass. 

Numerous  pills  containing  aloes,  myrrh,  a 
the  heud  of  tonics  and  cathartics,  are  much  ui 
{S'ee  also  Hooper's  Female  Pills,  among  the  p; 

TrOCHISCI. — LOZENOBS. 

In  addition  to  the  description  of  this  els 
page  788,  etc.,  I  append  the  following  as  an 
of  prescribing  them  extemporaueously ; — 

No.  76. — Prescription  for  Diaphoret 

Take  of  Pulv.  ipecac ( 

Potass,  citrat i 

P.  cxt.  glycyrrh 

Pulv.  acaciie,  aa : 

Tinct  Tolutani | 

M. — Ft.  trochiaci  xxiv.     DoBK,  for  a  child. 

The  mode  of  dividing  this  mass  after  rollinj 

sheet  may  be  to  cut  it  equally  into  oix  oblong 

may  Ijp  cut  into  four  equal  parts  by  a  spati 

dusted  with  powdered  liquorice  or  sugar. 

Paws  Laxans,  Laxative  C 
This  preparation,  which  is  somewhat  used 
licve,  been  introduced  into  the  United  State 
painting  the  under  side  of  small  biscuits  with 
of  jala])  resin,  2  grains  of  the  reein  to  each,  i 
face  with  a  thin  layer  of  a  mixture  consist 
sugar,  ftud  a  little  tragacanth,  beaten  togethe 
cates  fur  a  grown  person,  1  for  a  child  of  6  to 
tution  of  resin  of  podophyllum  would  be  an 
score  of  cbeapueas. 

Granules  or  Pellets. 
This  species  of  preparation  waa  introduced 
horaoiojmthic  practitioners,  and,  as  applied  to 
dies,  baa  been  introduced  into  regular  practice 
made  by  the  confectioner.  They  are  medic 
cist  as  (ollowa:  The  dose  to  be  contained  in 
determined ;  the  required  quantity  of  the  m 
now  dif«olved  in  strong  alcohol  or  ether,  sufl 
reriuinite  quantity  of  pellets;  these  being  now 
ugituteil  with  the  solution  in  a  shallow  dish  til 
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mong  them  and  until  the  solvent  has  evaporated.     The  granules 
,re  liable  to  vary  somewhat  in  the  quantity  of  the  absorbed  solu- 
ion,  and  it  is  therefore  important  that  the  agitation  be  continued 
vithout  intermission  until  no  trace  of  moisture  can  be  detected ; 
;he  employment  of  the  strongest  alcohol  or  ether  is  necessary,  so 
;hat  a  larger  amount  of  the  solvent  may  be  employed  without  lique- 
fying the  sugar.     Such  medicines  only  are  prepared  in  this  way  as 
are  given  in  very  small  doses,  and  the  vegetable  alkalies  and  neu- 
tral principles  are  particularly  adapted  to  it.     Generally,  more  than 
one  of  the  granules  contain  the  full  dose  of  the  medicine.     It  has 
become  customary  to  have  them  contain  the  one-hundredth,  one- 
fiftieth,  one-twentieth,  or  the  one-sixteenth  part  of  a  grain  of  the 
medicinal  compound. 

It  should  be  borne  in  mind  that  the  granules  here  described  must 
not  be  confounded  with  those  made  by  pharmacists  of  known  and 
respectable  standing ;  the  process  pursued  in  making  them  is  the 
same  as  that  in  use  in  making  pills  ;  after  the  formation  and  divi- 
sion of  the  mass  the  granules  are  coated  with  sugar,  and  thus  ren- 
dered acceptable  to  the  palate  and  stomach  of  the  most  fastidious. 

Suppositories. 

These  are  rounded,  generally  elongated,  masses,  designed  to  be 
inserted  into  the  rectum  for  the  purpose  of  aliecting  the  lower  in- 
testine, or,  by  absorption,  the  system  generally. 

No.  77. — Pilulce  Saponis  CompositcBj  U.  S.  P. 

Take  of  Opium,  in  fine  powder,  sixty  grains. 
Soap,  in  fine  powder,  half  a  troy  ounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  simple  soap  suppositories  are  formed  by  cut- 
ting the  mass  and  rolling  it  into  convenient  shapes.  Suppositories 
are  also  prepared  from  honey,  by  boiling  down  this  substance  till  it 
becomes  sufficiently  hard  to  retain  its  shape.  There  are  also  for- 
mulas given  in  the  books  for  several  anthelmintic, anti-hemorrhoidal, 
astringent,  emmenagogue,  laxative,  and  vaginal  suppositories,  as 
well  as  for  belladonna,  calomel,  cicuta,  mercurial,  and  quinine  sup- 
positories. 

From  Gray's  Supplement  to  the  Pharmacopoeiay  the  following  for- 
mula for  an  anthelmintic  suppository,  taken  from  the  Codex  medic. 
Hamburg^  1845,  is  selected. 

No.  78.— Take  of  Aloes 2>yJ- 

Common  salt ^iss. 

Spanish  soap 5iss. 

Starch 5viij. 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones 
of  the  required  size. 

Ko.  79. — Anthelmintic  Suppositories, 

Take  of  Aloes,  in  powder Jss. 

Chloride  of  sodium giij. 

Flour a;ij. 

Honey Sufficient. 
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Form  into  a  firm  paste,  and  make  ioto  twelve  Buppoait4 
Used  in  the  treatment  of  aacarides. 

The  following  Bvllabua  exhibits  the  compoeitioo  of  the  «■)' 
tones  directed  in  uie  last  edition  of  the  U.  S.  and  Jiritiih  i%i 
eopceias. 


Snppuiitorik  A^l  CarMtci,  gr.  1 2,  U.  8.  P. 
"  "    TBDotoi,  gr.  80,        " 

"  "  "        gr.  86,  Ph.  Br. 

AloM,  gr.  60,  U.  8.  P. 
AuafoMtdn  (Tr.  f  g)),  U.  8.  P. 
"         B«11mIoiuih  (Ex.  gr.  6),   " 

HjdrM.  (Oog.  gr.  SO),  Ph.  Br. 

HorphU*  (Mar.  gr.  6),      " 

■•  Morphiie  [Sal.  gr.  6),  V.  8.  P. 

"         Opil  (ExtT.  gr.  12),  " 

Plumbi  (Aott.  gr.  86),     " 
•'         Plumbi  Coiap.,  Pb.  Br. 

f     "     Acet.gr.  881 
\  Opii  PuW.  r-.  J  2  / 
Plambt  et  Opil.  U.  8.  P. 

/  Plnmbl  AetL  gr.  86 1 
\  Opil  Eitr.  gr.  6         J 


The  following  directions  are  given  in  the  V.  S.  Pkarmrtro\ 
Mix  the  medicinal  portion  with  asmall  quantity  of  oil  of  theoli 
by  rubbing  them  together,  and  add  the  mixture  to  the  reniaim 
the  oil  of  theobroma  previously  melted  and  cooled  to  the  ten 
ture  of  95".  Then  mix  thoroughly  without  applying  more 
and  immediately  pour  into  suitable  moulds  having  the  capaci 
thirty  grains  each.  The  moulds,  having  been  previously  made 
must  be  kept  so  by  immersion  in  iced  water.  All  difficulty 
moving  suppositories  from  the  moulds  may  be  obviated  by  hi 
the  moulds  previously  dusted  with  iycoi«>dium.  In  the  alwer 
suitable  moulds,  BU])positories  may  he  formed  by  allowing  the 
ture,  prepared  as  above,  to  cool,  care  being  taken  to  keep  the  i 
dients  well  mixed,  and  dividing  it  into  parts,  each  of  which 
weigh  thirty  grains,  and  mny  be  made  into  a  conical  or  otbei 
venient  form  for  a  suppository. 

Medicated  Siipposilories  of  Cocoa-butter. 
Since  the  recent  general  introduction  of  suppositories  in  I 
deliihiu,  attention  has  been  increHsingly  turned  to  the  use  of  c 
butter,  as  a  vehicle  for  all  the  remedies  prescribed  in  that  ( 
thiri  Jilt  is,  however,  rather  too  soft  for  such  use  without  luhuii 
Pm-vault  directs  about  an  eighth  piirt,  by  weight,  of  wax  I 
added,  to  iinjwirt  the  projier  hardness.  Common  tallow,  d 
with  the  saiiic  proportion  of  was,  serves  as  a  cheap,  though  pei 


Beoioated  Uritad 
wax,  ]!  rappoa 

SOOgr.,  12nippon 

820  gr.,  12 

854  gr..  13 

Beniaktcd  Urd  id 
wkx.  12  tappM 

BoDtoated  Urdia^ 
WUE,  12  nppod 

S61  gr.,  ISMppMi 

848  gr..  IS 

824  gr..  It 

BMHoalrdlwdad 


SlSgnlna. 
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aferior  subBtitute.     In  the  chapter  on  Dispensing,  full  directions 
Te  given  for  the  preparation  of  these. 

The  following  proportions  are.  used  in  Philadelphia,  but  the 
nedicinal  ingredients  may  be  mixed  and  varied  to  any  extent. 

Cocoa^butter  aione, 

and  combined  with  Extract  of  opiam  }  to  2  grains. 

••  **  Acetate  of  morphia,  }  to  J  grain. 

**  '*  Extract  of  belladonna,  ^  to  1  grain. 

*'  **  Tannic  acid,  8  to  5  grains. 

**  **  Acetate  of  lead,  8  to  5  grains. 

*<  *'  Monsell's  salt,  1  to  8  grains. 

"  **  Santonine,  1  to  8  grains. 

**  "  Sulphate  of  qninia,  1  to  5  grains. 

••  "  Podophyllin,  1  to  2  grains. 

"  **  Mercurial  ointment,  5  grains. 

Some  pharmacists  issue  catalosrues  of  suppositories  with  numbers 
affixed  to  each  formula,  by  which  it  is  designed  they  shall  be  pre- 
Bcribed ;  there  seems  no  advantage  in  this  method  to  compensate 
for  its  liability  to  lead  to  confusion  and  mistakes.  {See  paper  on 
this  subject  by  E.  Parrish  and  W.  C.  Bakes,  American  Journal  of 
Pharmacy^  1861,  p.  5  ;  also  paper  by  W.  C.  Bakes,  1863,  p.  228 ;  also 
the  chapter  on  the  Art  of  Dispensing.) 

In  the  occasional  instances  in  which  it  is  desirable  to  thrust  the 
suppository  some  distance  above  the  external  orifice  of  the  rectum, 
the  instrument  here  figured  may  be  used ;  it  is  made  of  syringe- 
Fig.  245. 


Oft=g 


Tube  and  piston  for  introducing  suppositories. 


metal,  or  of  wood.  A.  B.  Taylor,  in  the  American  Journal  of 
PharTnacT/j  vol.  xxxiii.  p.  202,  has  figured  a  metallic  piston,  called  a 
*'  suppositer,"  adapted  to  introduce  suppositories,  having  a  smaller 
cylindrical  termination  at  the  base  of  the  cone,  such  as  he  prepares, 
but  it  is  not  adapted  to  the  ordinary  shaped  cones. 


CHAPTER  IV. 

LIQUID  PREPARATIONS,  SOLUTIONS.  MIXTURES,  ETC. 

The  term  mixture  is  applied  strictly  to  those  liquids  in  which 
insoluble  substances  are  suspended,  but,  in  a  more  i^encral  sense,  to 
all  liquid  medicines  not  included  in  one  of  the  several  classes  of 
solutions,  infusions,  tinctures,  etc.  In  the  present  chapter  I  shall 
for  convenience  include  all  extemporaneous  preparations  prescribed 
for  internal  use  in  the  liquid  form,  endeavoring  to  adopt  such  a 
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classification  as  will  aid  the  student  in  acquiring  a  knowled 
the  principles  which  should  guide  the  practitioner  in  their  a 
sition. 

The  hints  given  towards  the  preparation  of  ingredients  in^ 
form  of  pills  are  generally  quite  reversed  in  the  case  of  mix 
which  should  mostly  be  composed  of  substances  in  part  or  en 
soluble,  or  by  their  lightness  readily  diftusible  in  water.  Ir 
tures,  the  use  of  excipients  is  not  limited,  as  in  the  other  ca 
the  necessity  of  not  exceeding  a  certain  bulk,  but  they  n 
freely  added  with  a  view  of  improving  the  composition  phys' 
pharmaceutical ly,  and  therapeutically,  and  within  certain  i 
wide  bounds,  while  the  range  of  medicinal  agents  prescril 
enlarged  by  the  addition  of  a  ^reat  number  of  fluids,  as  the 
and  essential  oils,  ethers,  solutions  of  ammonia,  etc.  Thei 
reasons,  however,  which  make  the  art  of  combining  in  the  1 
much  more  diflicult  than  in  the  solid  form.  In  the  presen 
water,  the  great  neutral  solvent,  the  chemical  affinities  of  vs 
saline  ingredients  are  fully  brought  into  play,  which,  when 
dry  or  even  a  plastic  condition,  are  without  action  upon  each  c 
again,  the  physical  difficulties  to  be  overcome  in  this  form  of  j 
ration  are  greater  than  in  the  foregoing,  because  the  varie 
materials  to  be  combined  is  increased.  The  proper  suspenei 
fixed  and  essential  oils,  for  instance,  is  a  matter  of  no  little 
and  the  division  and  diffusion  of  various  powders  require 
ment  and  skill  attainable  by  a  familiarity  with  their  ph; 
properties. 

There  is  also  in  the  introduction  of  excipients  and  adjn^ 
great  scope  for  the  exercise  of  ingenuity,  to  improve  not  unl 
flavor,  but  the  apjxjarance  of  mixtures. 

Next  to  a  considerable  range  of  practice  in  the  compor^itif 
mixtures,  I  know  of  no  better  way  to  become  familiar  witl 
subject,  than  by  a  study  of  the  syllabus  like  that  here  j>ri*>o 
togetlier  with  a  number  of  approved  formulas,  such  as  are  gro 
together  in  this  chapter. 
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Medicines  suited  to  Liquid  Form. 

OST  SOLUBUB  SALTS,  LIGHT  IM80LUBLB  POWDERS,  EXTRACTS,  GUM  REBIX8,  FIXED  AMD 
B88BST1AL  OILS,  AMD  ALL  THE  GALENICAL  SOLUTIONS. 


r 

SOLUBLE. 

t 

INSOLUBLE. 

rOBMlMG    ELIGIBLE    SOLUTIONS   WITH 

MIXING  WITH  WATER,  BUT  NOT  FOBMINO 

WATEB. 

CLEAB  SOLUTIONS. 

Alumen. 

Diffused  by  agitation : — 

AmmoD.  mnrias. 

Magnesia. 

AnUm.  et  potass,  tart. 

Potassii  bitart 

Barii  cbloridam. 

Sulpbur  prsecip. 

Caloii  chloridum. 

PuW.  cincboDSB. 

**     bypophospbU. 

*•    ipecac. 

Ferri  sulpbas. 

Calcis  pbospbas. 

**    6t  pot.  tartras. 

Quiniss  sulpb. 

'*    pyropbosphaa. 

Miscible  by  trituration  alone  :'^ 

MangaDesii  sulpbas. 

Extractum  aconiti. 

Magnesii  snlphas. 

**          belladonnss. 

Potaasii  aoetas. 

**           conii. 

"       bicarbonas. 

•*          byoscyami. 

<*       carboDas. 

**          Btramonii. 

**       citras. 

**          taraxaoi. 

**       cbloras. 

'*          kramerisD. 

**       bypopbospbis. 

"          glycyrrblMB. 

«*       tartras. 

Confeotiones. 

•«       bromidnm. 

AssafoBtida. 

**       iodidnm. 

Ammoniacnm. 

MorpbisB  acetas. 

Guaiacum. 

**        murias. 

Myrrba. 

**         sulpbas. 

Scammonium. 

Sodii  bicarbonas. 

Suspended  by  the  aid  of  viscid  excipients: — 

**    boras 

Copaiba. 

«    carbonas. 

01.  amygdalsB. 

"    cbloridam. 

01.  ricini. 

**    bypopbospbis. 

01.  oli?n. 

**    sulpbas. 

Olea  essentia. 

•*    et  pot.  tartras. 

Ferri  protocarb. 

**    pbospbas. 

% 

Best  combined  teith  a  fixed  oil  or  yelk  of 

Acidom  citricum. 

egg ;— - 

*'       tartaricum. 

Ext.  Cannabis  IndicsB. 

**       tanDicom. 

Campbora. 

01.  terebintbinss. 

A 

f  !h  1  ni>nf firm  ii  m . 

A 

A 

BBQUIBIMO  CEBTAIN  AD- 

BEST 

POBMED    INTO    SO- 

DITIONS  TO   PORM   BLI- 

LUTION  IN  MAKINO  TBI 

OIBLB  SOLUTIONS. 

CHEMICAL  COMPOUNDS. 

Quiniss  sulpbas. 

Ammonii  acetas. 

CincbonisB  sulpbas. 

Magnesii  citras. 

QuinidisB  sulpbiis. 

Acid. 

pbospboric. 

Cbinoidine. 

Potassii  arsenis. 

lodioium. 

<i 

bitartras. 

Hydrarg.  iodid.  rob. 

Arsenici  et  byd.  iod. 

Requiring     viseid    tub- 

Potassa. 

ttaneetf    at    correctives 

Ferri  citras. 

or  vehicles. 

«i 

Ultras. 

Ammooii  carbonas. 

Cf 

pbospbas. 

Hydrargyri        cbloridi 

corros. 

Plnmbi  acetas. 

Pota«8ii  cyanoretnm. 

• 

Potassa. 
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Fop  preparations  adapted  to  nee  as  vehicle 
unpleasant  taste,  and  other  properties,  esp 
stances,  see  page  725. 

Of  the  most  numerouB  class  in  the  sjllah 
eligible  solutions  without  the  addition  of  i 
excipients,  it  should  be  remarked  that  many 
combinations  with  other  medical  or  correcti 
rarely  prescribed  alone.  Thus,  muriate  ol 
always  prescribed  with  expectorant  remedie 
The  bicarbonate  and  carbonate  of  potasaiun 
prophylactics,  as  in  hooping-cough  mixtures, 
in  ordinary  carminative  and  antacid  remedies 
is  much  used  with  other  diuretics.  Alum 
adapted  to  gargles  and  astringent  washes,  in  i 
not  incompatible,  may  he  combined.  Brom 
tassium  are  instances  of  mineral  substances, 
vegetable  alteratives,  which  increase  their  eff 
same  time  their  very  nnpleasant  sensible  pro| 

In  the  formulas  which  follow,  these  modi 
illustrated  as  well  as  those  of  the  leas  Bolubl' 
in  the  other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmao 
tains  the  modeof  preparing  those  solutions,  the 
of  which  are  developed  spontaneously  in  the 

Chemical  and  Pharmaceutical  Inct 
The  subject  of  incompatibles  is,  it  appears 
stumbling-block  to  the  student.  A  moderat 
knowledge  will  serve  to  guard  the  practitio 
incompatibles  entirely,  while  the  observance 
will  be  sufficient  to  protect  from  glaring  erro 
the  list  of  substances  incompatible  with  each 
the  older  works,  perhaps  a  majority  are  not 
ou  account  of  any  fitness  they  have  for  eacl 
peutical  relations,  while  it  is  well  known  tl 
popular  of  prescriptions  are  framed  with  the 
ducing  precipitates,  which,  being  difl'used  it 
aid  its  general  effect. 

Autbora  have  given  too  absolute  a  sense  to  1 
by  giving  sanction  to  the  idea  that  all  aabs 
soluble  precipitates  are  incompatible  with  eacl 
compound  is  not  necessarily  inert,  but,  as  e 
proves,  is  frequently  tlie  beat  and  most  eligibl 
The  reactions  which  occur  in  the  organisn 
of  by  ordinary  chemical  laws,  as  manifested 
the  chemist.  The  difference  of  action  betwet 
under  the  influence  of  the  life  force,  and  tl 
chemist  with  the  mechanical  means  nt  his< 
known  and  appreciated  to  rotjuire  extended  i 
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n  diBSoIve,  appropriate,  and  circulate  in  their  fluids,  substances 

bich,  to  ordinary  agencies,  are  most  intractable  and  insoluble. 

Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and 

Bein,  is  presented  in  the  most  insoluble  form  possible,  and  yet  this 

lode  of  combination  is  highly  recommended  by  the  French  as 

3ing  more  easily  endured  oy  the  stomach,  while  the  alterative 

feet  is  both  mild  and  certain.     This  mode  of  procedure  is  stated 

y  Dorvault  to  be  adapted  to  a  number  of  mineral  salts,  such  as 

jad,  tin,  zinc,  copper,  silver,  platinum,  and  gold,  all  of  which  form, 

rith  albuminous  substances,  compounds  insoluble  in  water  and 

rdinary  solvents,  but  soluble  in  the  liquids  of  the  alimentary  canal, 

y  the  aid  of  which  they  are  placed  in  condition  very  suitable  for 

aedicinal  action. 

These  facts  are  applicable  to  toxicology.     When,  in  a  case  of 
>oisoniug  from  vegetable  alkalies,  tannin  or  an  astringent  decoc- 
.ion  is  given ;  or,  after  the  use  of  a  poisonous  dose  of  arsenious 
icid,  we  give  hydrated  peroxide  of  iron;  or,  after  corrosive  subli- 
mate, albumen;  an  insoluble  compound  is  formed  in  each  case,  and 
jret  it  does  not  follow  that  these  compounds  are  inert,  but  only  that 
their  immediate  effects  are  destroye<l,  and  their  absorption  dirain- 
ished;  indeed  it  has  been  proved  that,  in  cases  of  poisoning,  where 
antidotes  had  been  used  successfully,  the  urine  contained  both  the 
poison  and  antidote  five  or  six  days  after  they  were  taken.     The 
practice  of  administering  purgatives  and  emetics  for  the  complete 
evacuation  of  poisons,  even  after  neutralization,  is  founded  on  the 
fact  that  they  are  still  capable  of  slow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the 
fact  that  when  active  metallic  substances,  as,  for  instance,  the  salts 
of  mercury  and  of  antimony,  are  taken  for  some  time  continuously, 
they  seem  to  be  deposited  in  the  alimentary  canal  in  an  insoluble 
form,  so  that,  by  aaministering  a  chemical  preparation  which  forms 
with  them  soluble  salts,  they  sometinies  display  their  activity  to 
an  alarming  and  even  dangerous  extent.  The  rationale  of  the  use 
of  iodide  of  potassium,  after  the  long-continued  use  of  mercurials, 
is,  that  it  forms  an  iodide  of  mercury,  which  it  dissolves  and  carries 
off  through  the  secretions;  salivation  is  sometimes  induced,  unex- 
pectedly, in  this  way.  It  is  stated  that  patients,  wlio  have  used 
antimonials,  are  sometimes  nauseated  by  lemonade  made  from  tar- 
taric acid,  owing  to  the  formation  of  tartar  emetic  from  the  undis- 
solved oxide  of  antimony.  These  facts  are  not  without  interest,  in 
connection  with  the  subject  of  prescribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  associa- 
tion of  substances  which,  by  contact,  may  produce  unknown  or  ill- 
defined  compounds,  or  compounds  different  from  those  intended  to 
be  administered,  I  proceed  to  state  briefly  the  most  important  rules 
relative  to  incompatibles; — 
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Conditions  resulting  in  Cheraical  I}ico 

1.  "Whenever  two  salts  in  solution  can,  by  t 
basea  and  acids,  form  a  soluble  and  an  insoliil 
lile  salts,  the  decomposition  takes  place — the 
cipitated,  or,  rarely,  by  combiuing  with  the  so 
to  a  double  salt. 

2.  If  we  mix  solutions  of  two  salts  which  ci 
]-.nd  an  insoluble  salt,  a  precipitate  will  not  be 
there  will  be  decomposition. 

3.  In  mixing  any  salt  and  a  strong  acid,  a  < 
npt  to  take  place;  salts  containing  teeblc  aci< 
end  acetic,  are  always  decomposed  by  strong  i 

4.  Alkalies  in  contact  with  the  salts  of  th( 
the  alkaloids,  decompose  them,  precipitating  i 

6.  Metallic  oxides,  in  contact  with  acids, 
and  form  salts  the  properties  of  which  are  soi 
the  acid  or  the  oxide. 

6.  Vegetable  astringents  precipitate  album 
alkalies,  and  numerous  metallic  oxides,  aud  ^ 
duce  inky  solutions. 

7.  Glucosidea,  such  as  santonin  and  colocj 
prescribed  with  free  acids  or  with  emulsin. 

8.  The  condition  most  favorable  to  chemic 
of  the  salts  in  concentrated  form  without  the 
substances,  so  that  when  the  indications  req 
of  two  substances  which  are  incompatible,  it  i: 
Holution  of  one  of  them  in  a  mucilaginous  or 
adding  the  other.  In  this  way  the  d^oomp 
averted. 

In  the  table  appended,  some  preparations  a 
as  a  general  rule,  the  practitioner  should  ai 
nth er  chemical  substances;  they  are  best  giv 
or  some  of  them,  with  the  addition  of  the  G 
□r  simple  saccharine  or  mucilaginous  excipier 


Acidum  hjdrocjBnicam. 

Potwaii  cy« 

nitro-muriBLicam. 

"      broi 

Liqaor  hyJrarg.  et  araen.  iod. 

"      iodl< 

"      pen 

■■      c«loi». 

Ferri  et  pot 

><      bitni  oblorldl. 

QaiDta  lalpt 

"      oBlcii  chloridi. 

CinobODiM  n 

"     /odinii  oompoaitaa. 

Qninidin  aul 

■•        pOtftSSB. 

Morphisi  anl 

<•      hrri  citratia. 

"      forri  nitmtia. 

"          T>1 

TiDCt.  ftrri  chloridL 

Zinet  Acetu. 

Tlncl.  iodiDii. 

PaUaaii  uet 

ADtimonii  et  potaaui  tarlTM. 

In  addition  to  what  has  been  said,  it  s( 
what  will  be  more  particularly  brought  inti 

*  Bee  all  the  1st  chapter  od  iDorganio  Cbem 
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the  formulas  which  follow;  the  intentional  use  of  medicines,  in 
e  sense  incompatible,  for  the  purpose  of  producing  new  and  more 
sirable  compounds.     The  proto-carbonate  of  iron  is  in  this  way 
oduced  from  the  sulphate  and  a  carbonated  alkali ;  the  acetate  of 
amonium  by  the  addition  of  acetic  acid  to  a  solution  of  the  car- 
>nate.     In  the  same  way  black  and  yellow  wash  are  extemporane- 
isly  prepared  by  adding  to  lime-water,  calomel  and  corrosive  sub- 
mate,  respectively.     The  association  of  sulphate  of  zinc  and  acetate 
f  lead  furnishes  a  familiar  illustration  of  the  same  fact;  the  result- 
ig  precipitate  of  sulphate  of  lead,  occurring  as  an  impalpable 
owder  or  magma,  is  favorable  to  the  therapeutic  object  in  view. 

Laudanum  is  quite  incompatible  with  subacetate  of  lead ;  but 
•ne  of  the  most  popular  of  lotions  contains  these  ingredients  asso- 
iated,  so  that  it  is  not  correct  to  say  that  these  substances  are 
ncompatible  in  a  medical  sense,  however,  in  a  purely  chemical 
x)int  of  view,  they  may  be  considered  so. 

Pharmaceutical  incompatibles  are  those  in  which  a  disturbance  of 
i  solution  takes  place  m  a  way  not  considered  strictly  chemical. 
Observation  has  satisfied  me  that  these  are  very  commonly  asso- 
ciated, both  in  pills  and  liquid  preparations.  If  we  add  tincture 
of  Tolu  to  an  aqueous  solution,  the  resin  of  the  Tolu  separates 
almost  entirely  as  a  coagulum,  and  collects  on  the  side  of  the  bottle, 
thus  being  lost  as  a  medicinal  ingredient  of  the  preparation,  besides 
rendering  it  very  unsightly.  The  same  remark  applies  to  tincture 
of  myrrh  added  to  solution  of  astringent  salts,  and  to  other  resinous 
tinctures  prescribed  in  connection  with  aqueous  liquids. 

On  the  admixture  of  tincture  of  guaiacum  with  the  spirit  of 
nitric  ether,  the  resinous  tincture  gelatinizes  into  a  mass,  and  is 
unfit  for  use.  The  additioa  of  tincture  of  cinnamon  to  infusion  of 
digitalis  after  filtration,  as  directed  in  the  Pharmacopxia^  occasions 
a  precipitate. 

List  of  Pharmaceutical  Incompatibles. 

Comp.  infasion  of  cinchona,  with  oomp.  infoBion  gentian. 

Essential  oils  with  aqueous  liquids  in  quantities  exceeding  one  drop  to  f  ^. 

Fixed  oils  and  copaiva,  with  aqueous  liquids,  except  with  excipients. 

Spirit  of  nitric  ether  with  strong  mucilages. 

Infusions  generally  with  metallic  salts. 

Compound  infusion  of  gentian  with  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  with  thoqe  made  with  weak  alcohol. 

Tinotures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 

Excipients  used  in  Mixtures. 

The  consideration  of  excipients  will  bring  into  view  the  best 
modes  of  overcoming  some  pharmaceutical  incompatibilities.' 

In  the  form  of  mixture  the  following  liquids  are  used  as 
diluents : — 

Water.  Compound  infusion  of  rose. 

The  medicated  waters.  Emulsion  of  almonds. 

Syrups.  Honey  of  rose. 

53 
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.Art  exoipieuts  or  coustituouts  iua  striotor  siauee — 

Fowd.  tragacanttL  -    WMte  of  cigg. 

CoofectiouB. 

As  flavoring  agents  with  viscid  ingredients  as  above — 

Oil  of  caravay.  Tiiicturo  of  Tolu. 

Oil  of  dnnamon.  Tinfture  of  ginger- 

Oil  of  doves.  t^pirits  of  noised 

Oil  of  gaultheria.  Spirits  uf  kmon. 

Oil  of  Bassafras.  Spirits  of  nutmeg, 

CHI  of  bitter  ftlmond,  etc.                        Spirits  of  th«  niiuts. 

As  flavoring  and  coloring  agemta  with  or  without  viscid  1 
dienta — 

Tincttiro  of  dnnamon.  Comp.  tincture  of  gentian. 

Aniseed  cordial.  Fluid  estract  of  vanilla. 

Tincture  of  cardamom.  Ginger  syrup. 

Compound  tincture  of  cardamom.  Tolu  sjrup. 

Compound  epirit  of  laveniler.  Curacoa  cordiaL 

Tincture  of  Ireah  orange-i>ecL  Fruit  aynips,  etc 

The  diluents  are  useful  bj  enabling  qs  to  divide  the  doses 
active  medicine  to  almost  any  extent;  they  correspond  to  thee 
gum,  aromatic  powder,  etc.,  prescribed  for  a  similar  purpose 
powders,  and  with  conserve  of  rose  and  other  bulky  additions 
in  pill  masses. 

The  inimenseutility  of  excipients,  and  flavoring agenta gene 
will  be  berit  illnstmted  by  the  exnmjilea  which  follow.  Thes 
employment  of  these  adds  greatly  to  the  aucc^-sis  of  the  prescr 

The  necessity  of  limiting  the  assortment  nf  prescriptions  j 
and  the  importance  of  including  in  them  a  wmsidenible  van* 
medicinal  agents,  will  forbid  the  illustration  of  all  the  num 
points  in  this  connection,  and  much  is  necessarily  left  to  the 
nuity  of  the  learner. 

Extemporaneous  Soldtions,  Mixtdres,  etc. 

AsTRISQENXa. 

No.  80.—Mstura  Greta,  U.  S.  P.     {Chalk  Mixtures,  or  Chalk  J 

Take  of  Prepared  chalk las. 

Suj-ar, 

Powdered  gum  Arabic,  each gij. 

Cinnamon  water. 

Water,  each f  Jiv. 

Rnb  them  together  until  they  are  thoroughly  mixed. 

To  this,  which  is  a  popular  antacid  astringent,  the  adilit 
often  made  of  tincture  of  kino,  or  some  similar  vegetable 
gont,  either  with  or  without  tincture  of  opium.  In  the  ali'-ci 
cinnamon  water,  two  droj«  of  the  oil  of  cinnamon  for  each 
of  that  water  ordered  may  be  added  to  the  dry  ingredients 
the  mixture  does  not  keep  very  well,  it  is  a  convenient  plan  f 
physician  and  pharmacist  to  keep  the  powders  ready  mixet 
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id  the  water  when  required.     Chalk  mixture  is  given  in  an  adult 
ose  of  a  tablespoonful. 

No.  81. — Blue  Mass  and  Chalk  Mixture. 

Take  of  Mercurial  mass,  in  powder ^ss. 

Prepared  chalk  . 3j. 

Gum  Arabic,  in  powder, 

Sugar,  of  each 3ss. 

Tincture  of  opium n^xxx. 

Aromatic  syrup  of  rhubarb f  §j?  f3^'» 

Triturate  into  a  uniform  mixture. 

DosB,  f 5j  to  stimulate  the  secretion  of  bile  and  check  diarrhcea. 
Tincture  of  kino  or  other  astringents  maybe  added.  It  should  be 
shaken  before  being  administered. 

No.  82. — Carbonate  of  Bismuth  Mixture. 

Take  of  Carbonate  of  bismuth 3ij. 

Cinnamon  water, 

Syrup  of  gum  Arabic,  each f^ij. 

Mix  them. 

Dose,  a  teaspoonful  in  cholera  infantum^  or  for  an  adult  fsss. 

No.  83. — Parrish^s  Camphor  Mixture.     (Dr.  Parrish,  Sen.) 

Take  of  Aquas  camphorse f  .^iij» 

Spirit,  la vandulse  compos f  gj.       . .  . 

Sacchari 3j-         ,' 

Misce. 

Give  a  tablespoonful  every  two  hours  in  diarrhoea  and  cholera 
morbus,  adding  ten  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  w^as  originally  prescribed  in  1832,  has 
been  found  so  generally  useful  and  safe  that  it  has  become  a  stan- 
dard remedy,  and  is  prepared  and  sold  by  all  druggists  in  Phila- 
delphia, and  prescribed  extensively  throughout  the  United  States. 

No.  84. — Hope^9  Camphor  Mixture. 

Take  of  Aquse  camphorse f  Siv. 

Acidi  nitrosi n\^xxx. 

Tincturffi  opii Hxx. 

Misce. 

Dose,  a  tablespoonful  every  two  hours  in  diarrhoea  and  dysentery. 

This  formula  was  originally  made  public,  after  twenty-six  years' 
experience  of  its  use  in  dysentery,  by  Thomas  Hope,  Esq.,  surgeon, 
Chatham,  in  the  Edinburgh  Medical  and  Surgical  Journal^  January, 
1824.  Dr.  Hope  was  in  the  habit  of  directing  nitrous  acid,  not 
nitric,  which  he  says  he  has  "not  found  to  produce  any  good  eftect." 
I  have  been  careful  to  follow  his  formula  literally,  and  nave  for  the 
purpose  prepared  nitrous  acid  by  the  process  given  on  p.  155 ; 
though  nitrous  readily  passes  into  nitric  acid  by  contact  with  water, 
this  reaction  does  not  occur  in  presence  of  an  excess  of  nitric  jicid. 
Few  remedies  have  a  more  general  and  wide-spread  refutation  than 
this;  it  is  now  frequently  prescribed,  more  than  sixty  yeare  after 
its  virtues  were  originally  discovered. 


;6     bstemporakeous  soldtioits,  ■: 

Tonics. 
Ko.  85. — Fever  and  Ague  M, 

TakQ  of  Powdered  red  bark 

Confection  of  opium, 

Lemon-juice,  each 

Port  wine       

Mix  by  trituration  in  a  mortar. 
Dose,  three  tablespooiifuls  morning,  noon, 
fever  19  oif. 

Some  recipes  direct  powdered  serpentariR. 
altove. 

Though  not  an  elegant,  this  is  a  most  effic 
tiuation. 

Ko.  i&.— Solution  of  Acetate  of  C 

Take  of  Cliinoidioe 

Acetic  acid 

Make  a  solution. 

Each  fluidracbm  contains  about  two  gra 
ei  rves  as  a  dose. 

Tliia  18  a  cheap  form  of  cinchona  preparat 
ill  the  Mojamensing  Dispenearj,  Pbiladelpli 

No.  Sl.—Mistura  Ferri  ComposUa,JJ.^.¥. 

Mixture.) 
Take  of  Myrrh, 

Sugar,  of  each 

Carbonate  of  potaBsiiun 

Triturate  together  into  a  fine  milky  mixti 

BoBO  water 

Then  add— 

Spirit  of  lavender  (simple)    .... 
Sulphate  of  iron,  in  coarse  powder     , 
Pour  the  mixture   immediately  into  a  b 
well  stopped. 

Dose,  a  tahlespoonful,  as  a  tonic  in  phthisi 
generally. 

Tlio  strict  phraseology  of  the  Pharmacopo 
fiom  above  in  the  hope  of  rendering  the  ph 
tlie  preparation  more  clear.  The  sulphate  of 
ritasflium  here  used  form  by  double  decoi 
_  otassium  and  protocarbonate  of  iron,  whic 
milky  mixture  of  myrrh  and  sugar,  giving  i 
i>t  in  very  small  proportion,  so  that  in  each 
more  than  gr.  ss.  This  preparation  is,  howt 
elegant  one.    {See  Pil.  Ferri  Carbonatis  and 
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No.  88. — A  good  Preparation  of  Iron  and  Cinchona. 

(Substitate  for  Tinctura  CinchonsB  Ferrata. — See  p.  621.) 

Take  of  Tinct.  cinchonss  comp f  5iv» 

Ferri  citratis 3j. 

Acidi  citrici gr.  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  together,  and  dissolve 
n  the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f  3u 
see  p.  233)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry 
alt. 

The  dose  is  a  teaspoonful,  containing  two  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tannate  of  iron  as  soon  as  formed, 
md  although  there  is  a  liability  to  considerable  precipitate  of  cin- 
3honic  red,  and  probably  of  the  alkaloids,  but  very  little  iron  is 
thrown  down. 

No.  89. — A  Concentrated  Solution  of  Quinia  and  Iron. 

Take  of  Quiniee  sulphatis 9j. 

Tr.  ferri  chloridi f3liss. 

Ft.  solutio. 

One  grain  of  sulphate  of  quinia  is  contained  in  every  7J  minims 
(about  15  drops)  of  the  solution,  which  is  an  appropriate  dose ;  it 
may  be  made  with  three  times  the  proportion  of  quinia  salt.  To 
prescribe  it  in  a  more  diluted  form,  add  water  fjij,  and  syrup  of 
orange-peel  (or  other  suitable  flavor)  f  Siij-  Tlie  dose  will  then  be  a 
teaspoonful,  equivalent  to  1  gr.  of  the  quinia  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
useful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  con- 
dition and  erysipelatous  tendencies. 

No.  90. — A  Bitter  Tonic  for  Dyspepsia. 

Take  of  Tinct.  cinchonee  comp f  Jiv. 

TinoturfiB  nucis  vomicce f  3j. 

Misce. 

A  teaspoonful  three  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  effect 
should  be  carefully  watched  and  its  use  omitted  when  symptoms 
of  muscular  contraction  appear. 

No.  91. — A  Tonic  Cholagogue. 

Take  of  Quinise  sulphatis ^ij. 

Extracti  leptandrse 3j. 

Tinctura  stillingiee fSiv. 

Extracti  podopnylli 3iij. 

Olei  sassafras, 

Olei  ^ultheriee,  aa gtt.  x. 

Thenaci  q.  s.  ut  ft.  f  Sviij. 
Misce. 

Dose,  a  teaspoonful  three  times  a  day. 

This  formula,  by  Dr.  Mayes,  of  South  Carolina,  is  said  nearly  to 
represent  the  celebrated  Osgood's  Cholagogue  so  extensively  used 
in  the  Valley  of  the  Mississippi  and  elsewhere. 
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No.  92. — Mixture  of  Quinia,for 

Take  of  Quiniffi  eulpliatis,  puh: 

Acncire  pulveria 

tij'rupi  zingibcris 

Ft.  mistiira. 

Sig. — A  teaapoonful,  containing  a  grain  o 
mes  a  day. 

The  method  of  prescribing  sulphate  of  qi 

id  of  aromatic  sulphuric  iicid,  develop  iti 

hile,  on  the  contrary,  by  Bus[)endiDg  it  in 

ove,  the  contact  with  the  organs  of  tasts 

followed  immediately  by  a  cracker  or  piece  i 

is  not   inconveniently  experienced.     Wlieii 

foA'  grains  of  tannic  acid  may  be  added  to  o1 

Arterial  axd  Nkbvous  Stim 
No.  93. — Carbonale  of  Ammoniia 

Take  of  Carbonate  of  iimmonium 

Powdered  cum  Arabic 

Sugar,  each 

Conip.  spirit  of  ether 

Comp.  tiiict.  of  cardam.,  each  .    .     . 
Water 

Make  a  mixture. 

Dose,  a  tahlespoonful  every  two  or  three  h 
low  conditions,  as  in  the  last  stages  of  disea£ 

No.  U.—OU  of  Tarpcntine  M 

Take  of  Olei  terebinthinte 

Olei  oliviB 

Pulv.  acacifc, 

Sat^chari,  aa 

Tinctuwe  opii 

Mix  the  oil  of  turpentine  with  the  olive  o 
with  the  gum  and  sugar,  previously  incorpo 
tiamon  water,  then  dilute  with  the  remainder' 
ailil  the  luudannm,  and  shake  the  vial  till  th 

Oil  of  turpentine  does  not  readily  form  a 
:ind  sugar  unless  mixed  with  some  fixed  oil, 
c';:g  may  be  successfully  substituted  for  all  o 
«\'  the  above  mixture  fSj  (a  teaapoonful)  eon 
(it  tur[>entine  and  "ij  of  laudanum. 

No.  ^b.—Mistura  AssafceUdm,  U.  S.  P.     (i 

Take  of  Assaftrtida 

Water 

Rub  the  assafcetida  with  the  water  gradu 
!iie thoroughly  mixed. 
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A  good  extemporaneous  way  to  prepare  this  very  popular  anti- 
pasmodic,  is  to  form  a  wine  of  assafoetida,  as  directed  by  Heury  N. 
littenhouee,  by  triturating  Sss  of  the  gum  resin  with  f3x  wine. 
The  gum  resin  should  be  carefully  selected,  so  as  not  to  require 
training;  this  wine  will  keep,  and  is  converted  into  the  mixture 
>y  addin^to  water  in  the  proportion  of  5j  (by  weight)  to  each  f Sj. 

James  T.  Shinn,  of  this  city,  proposes  the  following  mode  of  pre- 

Saration,  which,  while  it  keeps  well,  enables  the  pnictitioner  to 
ouble  the  strenorth  of  the  mixture  if  desired,  or  by  dilution  to  fur- 
nish it  of  the  officinal  strength. 

Take  of  Assafoetida Jss. 

Diluted  acetic  acid •  ' f  ^ij. 

Water f,|iv. 

Sugar §iv. 

Triturate  together  into  a  mixture.  To  make  milk  of  assafoetida 
dilute  with  an  equal  portion  of  water. 

Milk  of  assafoetida  is  much  prescribed  and  extensively  used  as  a 
domestic  remedy.     Dose,  from  f 5j  to  f  sss. 

No.  96. — Chloroform:  MizturCy  without  Camphor. 

Take  of  Chloroform. 

Fixed  oil  or  almonds,  of  each 2  fluidrachms. 

Powdered  gum  Arabic, 

Sugar,  of  each 2  drachms. 

Ofange-flower  water *.     .     .  1  fluidounce. 

Water 2J  fluidounces. 

Make  a  mucilage  with  the  gum  Arabic  and  sugar  and  about  half 
a  fluidounce  of  the  water,  then  add  the  chloroform  and  almond  oil, 
previously  mixed  together,  triturate  into  a  uniform  milky  liquid, 
and  gradually  dilute  with  the  remainder  of  the  water  and  the 
orange-flower  water. 

Dose,  a  teaspoonful,  containing  about  ten  drops  of  chloroform. 
The  liability  of  chloroform  to  separate  from  mucilaginous  excipients 
is,  in  this  case,  obviated  by  combining  it  with  almond  oil,  which 
may  be  replaced  by  good  olive  oil,  and  furnishes  an  excellent  mix- 
ture.    {See  Elixir  Chloroformi,  page  634.) 

Syrupus  amygdalae  furnishes  one  of  the  best  vehicles  for  the  ad- 
ministration of  chloroform  ;  f3j  of  chloroform  and  f5v  or  f5vij  of 
syrup  when  shaken  together  form  an  excellent  mixture. 

No.  97. — Mistura  Chloroformi^  U.  S.  P.  (with  Camphor). 

Take  of  Purified  chloroform^  half  a  troyounce. 
Camphor,  sixty  grams. 
The  yelk  of  one  egg. 
Water,  six  fiuidounces. 

Rub  the  yelk  in  a  mortar  first  by  itself,  then  with  the  camphor, 
previously  dissolved  in  the  chloroform,  and  lastly,  with  the  water, 
gradually  added,  so  as  to  make  a  uniform  mixture. 

This  new  officinal  preparation  contains  about  ten  minims  of 
chloroform  and  four  grains  of  camphor  to  each  tablespoonful,  which 
would  be  the  maximum  dose. 
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No.  98. — An  Anodyne  Mixture,    (Dr. 

Take  of  Spt.  tetheris  comp., 

8pt.  lavandulfe  comp.,  U      .... 

Spt.  ammouife  aromat 

Liq.  morphue  sulphatia 

Aqu» 

Saccbari 

Misce. 

Siff. — A  email  tea8poonful  every  hoar  on 

This  old  recipe  possesses  unusual  interest 

scribed  for  a  gentleman  in  Philadelphia  wh 

establiehmeDt,  at  intervals,  for  nearly  80  ye 

JTo.  9Q.— Mixture  of  Cann<a 

Take  of  Ezl.  cannabis  Ind 

Olei  olivte 

Ft.  solutio  et  cum — 
Acacia  pulv., 
Sacchan,  aa 

Misce,  secundum  artem. 

Dose,  a  teaspoonful,  representing  one  gra 

Narcotics  and  Nervods  Se 
N6,  100. — Liquor  MorphicB  Sul} 

Take  of  Salphate  of  morphia  ...... 

Distilled  water 

Dissolve  the  morphia  in  the  distilled  wal 

This  is  an  illustration  of  the  most  conve 

small  doses  of  soluble  substances ;    here 

adjusted,  that  each  teaspoonful  shall  repr 

which  is  a  rather  small  dose. 

A  favorite  prescription  for  after-pains  ic 
solution  of  sulphate  of  morphia  in  camphoi 
portion  as  the  above.    Dose,  the  same. 

Arterial  and  Nebtous  Sb: 
No.  101. — A  Sedative,  Diapkoretlt 

Take  of  Yini  antimonii 

Spt.  fetheria  nit.,  aa 

Tinct.  digitalis 

Syr.  acidi  citrici 

Misce. 

Sig. — Take  a  teaspoonful  every  three  or  : 
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No.  102, — Remedy  in  Pulmonary  and  Catarrhal  Diseases^  etc, 

unattended  by  Fever, 

Take  of  Acidi  bydrocyanici fftt.  xl. 

'  V ini  antimonii i,?8S. 

Syrupi  tolutani f^iss. 

Mucil.  acaciae f^ij. 

M.,  fiat  mistura,  capiat  cochl.  pannim  ter  quarterve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is 
lighly  recommended  by  Dr.  Horace  Green,  and  published  by  him 
imon^  his  selections  from  favorite  prescriptions  collected  from  dis- 
tinguished American  physicians,  in  a  scrap-book  kept  for  the  pur- 
X)se.  Rendered  much  more  dilute,  this  is  recommended  as  one  of 
ihe  best  of  remedies  for  hooping-cough. 

No.  103. — Creosote  Mixture. 

Take  of  Creasote gtt.  rvj. 

Powdered  gum  Arabic 3j. 

Sugar 3SS. 

Water ^.     .    .    .  f^ij. 

Triturate  the  creasote  with  the  ^um  and  sugar,  then  gradually 
add  the  water  and  triturate  to  a  uniform  mixture. 

Dose,  a  teaspoonful,  containing  one  drop  of  creasote,  used  in 
bronchitis,  phthisis,  etc.,  and  to  check  vomiting.  Creasote  is  soluble 
in  water  to  the  extent  of  tt\,v  to  f  jj,and  for  external  use  is  best 
made  into  a  suitable  solution  by  shaking  up  with  water. 

No.  104. — Aqua  Creasoti jJJ.  S.  P. 

Take  of  Creasote,  a  fluidracbm. 
Distilled  water,  a  pint. 

Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Cathartics. 

No.  105. — Castor  Oil  Mixture, 

Take  of  Gum  Arabic,  in  powder, 

Sugar,  of  eacb 3iij. 

Oil  of  mint gtt.  iv. 

Triturate  into  a  uniform  powder,  and  add  water  f  3vj,  or  suffi- 
cient to  bring  the  mucilage  to  the  consistence  of  castor  oil,  then 
add,  by  degrees,  castor  oil,  f5j,  continuing  the  trituration  till  it 
combines  into  a  perfect  emulsion,  with  a  uniform  milky  api)ear- 
ance ;  should  this  fail  to  appear,  add  a  little  more  water,  or,  if  the 
mucilage  is  evidently  too  dilute,  a  little  more  gum,  care  being  taken 
to  produce  the  uniform  milkiness.  Dilute  this  by  adding  water 
sufficient  to  make  fSiv. 

This  will  make  a  perfect  castor  oil  emulsion.  If  oil  of  turpentine 
is  to  be  incorporated  with  it,  let  it  be  added  to  the  mixed  gum  and 
sugar,  before  introducing  the  water  and  oil,  or  let  it  be  first  per- 
fectly mixed  with  the  castor  oil.  If  laudanum,  or  some  carmina- 
tive and  coloring  adjuvant  is  desirable,  it  may  be  added  at  the 
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t'mio  of  bottling.  In  no  case  should  the  oil 
bottle  until  combined  with  the  other  ingrec 
then  adhere  to  the  sides,  and  be  iniperfectl, 
gum.  Each  tablespoonf'ul  of  this  mixture 
may  bo  given  every  hour  till  the  desired  efi 
Several  demulcent  mixtures — us  those  c 
etv, — may  be  made  upon  this  model.  Copa' 
!g  the  diuretics,  may  have  a  similar 
]jortioii  of  gum  and  sugar  to  the  oily  ingr 
ehould  be  remembered,  as  it  applies  equally  t 

No,  106. — Extemporaneous  Cream  of 
Tiike  of  Tartaric  acid 

Water 

Make  a  solution  and  label  No.  1, 

Bicarb,  potaasium 

Water 

Make  solution,  and  label  No.  2. 

Mix  from  one  to  two  tablespoonfuls  of 
(|u:iiitit.y  of  No.  2,  and  drink  immediately. 

In  lliie  way,  the  bitartrate  of  potassium 
aitliinij,'h,  it' allowed  to  stand  a  few  miiiutef 
the  salt  iu  a  white  crystalline  powder. 

No.  107. — A  Charcoal  and  Blue  . 

Take  of  Carbo  ligni 

Sodii  bicarb. 

Mass.  pil.  hydiarg. 

Syrupi  rhei  aromat 

Aqiue 

Triturate  together  into  a  uniform  mixture, 

This  was  furnished  by  Dr.  John  D.Grisco 

a  very  common  indication  in  general  pmcti 

No.  108. — A  Magnesia  Mixture  j 

Take  of  Magnesia  (Husband's) 

Powd.  gum  Arabic 

Triturate  together,  and  add 

Aromat.  sjTup  of  rhubarb  .... 
Feimel  water 

A  toaspoonfal  is  an  appropriate  dose. 

To  this  mixture  may  be  added,  gr.  xv  of 
shnuld  be  triturated  with  the  i>owder,  and,  i 
of  fiiiy  "iviij  of  laudanum,  or  f5j  of  paregoi 
shaking  up  before  admiuistering  should  uot 
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Refrigerants  and  Antacids. 

b.  109. — Mistura  Potassii  Citratis,  {Liquor  Potassce  Citratis^  U.  S.  P. 
1850.     Neutral  Mixture^  or  Saline  Draught.) 

Take  of  Lemon  juice,  fresh Oas. 

Bicarbonate  of  potassium q.  s. 

Add  the  bicarbonate  gradually  to  the  lemon-juice  till  the  acid  is 
onipletely  saturated,  then  strain  through  muslin. 

No.  110. — Liquor  Potassce  Citratis^  U.  S.  P.  1860. 

Take  of  Citric  acid gss. 

Bicarbonate  of  potassium 3v8s. 

Water Oss. 

Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the 
K)lution  through  muslin. 

In  preparing  Mistura  potassii  citratis,  the  use  of  fresh  lemons  is 
indispensable,  and  it  is  to  provide  for  the  occasional  scarcity  of 
these  that  the  oflScinal  Liquor  potassii  citratis  is  prescribed.  Oil 
of  lemon,  which  was  formerly  directed  in  this  preparation,  is  now 
omitted,  and  this  and  sugar,  when  considered  desirable,  should  be 
prescribed  with  the  solution.  Care  must  be  taken  in  adding  the 
bicarbonate  to  use  a  glass  rod,  porcelain  spatula,  silver  spoon,  or 
similar  utensil,  which  will  not  corrode  or  impart  a  metallic  taste 
to  the  preparation.  It  will  also  facilitate  the  operation  of  satu- 
rating the  acid  to  triturate  the  crystals  of  bicarbonate  in  a  dry 
mortar  into  a  powder  before  adding  it,  little  by  little,  to  the  liquid. 
The  delay  of  filtering  through  paper  may  be  very  much  obviated  by 
using  a  fine  muslin  strainer,  or  by  plugging  the  base  of  a  glass  funnel 
with  some  cotton,  and  pouring  the  liquid  through  it  into  the  con- 
taining vial;  it  is  an  object  to  conduct  this  operation  quickly,  so  as 
to  retain  and  bottle  up,  as  much  as  possible,  the  carbonic  acid  gas 
liberated  in  the  reaction. 

In  making  the  solution  both  citric  acid  and  the  bicarbonate  are 
directed  to  oe  weighed  beforehand,  and  then  the  whole  amount 
being  added  there  will  be  no  doubt  as  to  the  exact  saturation  of  the 
acid:  this  is  not  practicable  in  the  lemon-juice  process,  as  there  is 
no  certainty  as  to  its  strength.  In  saturating  lemon-juice  it  is  well 
to  cease  adding  the  bicarbonate  before  it  becomes  perfectly  satu- 
rated, or  rather  to  err  on  the  side  of  acidity  than  that  of  alkalinity. 
A  slight  excess  of  alkali  may  render  the  mixture  quite  disagreeable, 
while,  on  the  other  hand,  the  excess  of  acid  should  be  extremely 
small.  This  subject  may  be  concluded  by  presenting  the  following 
additional  formulas  for  similar  preparations: — 

Red  need. 

No.  111. — Take  of  Citrate  of  potassium    .     .  ^vj  SiiJ. 

Water Oss  f3iv. 

Sugar 388  gr.  xv. 

Oil  of  lemon iT\j  gtt.  j. 

Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid 

in  the  solution.    In  other  respects  it  is  the  best  recipe,  because  so 


• 
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Yeasi  I^wders. 

A  Bubatitute  for  yeast  in  making  batter 
vantage  of  making  the  butter  perfectly  ligli 
without  delay,  aud  greatly  diminishing  t. 
sour.  Many  dyspeptics,  who  cannot  tolerate 
made  with  yeast,  can  eat  them  with  impun 
way. 

Fold  in  a  blue  paper,  Bicarbonate  of  sodium  . 
Fold  in  a  white  paper,  Tartaric  acid       .     ,     . 

Directions  for  use. — Put  the  contents  of  t 
into  separate  teacups  filled  with  water,  and 
solved.  Mix  a  sufficient  quantity  of  batter 
a  little  thicker  than  usual,  to  allow  for  t\ 
powders  are  dissolved  ;  and  when  ready  for 
contents  of  one  teacup,  then  add  the  othe 
commence  baking  immediately. 

A  more  economical  way,  and  sufficiently 
harmlesaness  of  the  ingredients,  is  to  keep  sni 
of  BOtlium  and  tartaric  acid  in  separate  bot 
thoir  perfect  dryness,  and  then  when  wanti 
teaspoonful  of  each.and  dissolve  as  above.  ' 
of  these  ingredients  have  very  nearly  the  sa 
of  potassium  is  substituted  for  tartaric  ac 
about  twice  the  quantity,  and  being  insolu 
in  water  and  thoroughly  stirred  in. 

DeMITLCENTS  and  DlCBEl 

No.  120.—Mstara  Amygdalas,  U.  S.  P.     {1 

Take  of  Sweet  nlmondB,  half  a  troynunee   .     . 

Gum  Arabic,  in  fine  powder,  thirty  yni 

Sugar,  one  hundred  and  twenty  graina 

Distilled  water,  eight  fluidounces  .    . 

Having  blanched  the  almond,  beat  it  wit 
sugar,  in  a  mortar,  until  they  are  thorough 
mixture  with  distilled  water,  gradually  add 

The  almonds  may  be  conveniently  blanch 
warm  water  until  the  skin  is  softened,  an 
kernels  by  rubbing  them  between  two  clol 
tweeu  the  thumb  and  forefinger.  This  el( 
varied  by  the  use  of  one-fourtli  the  quantity  ■ 
diluting  the  officinal  syrup  of  almonds  a  sub 
is  a  very  bland  and  nutritious  demulcent,  t: 
as  a  vehicle  for  other  medicines.  Aa  a  deni 
monary  consumption,  it  has  been  found  a  us 

No.  121.— iVnu^sJtm  of  Fluid  Exir 

Take  of  Oleoreein  of  cubebs 

Yelk  of  egg 

Sugar,  powdered 

Mint  water  BufBcient 
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Priturate  the  fluid  extract  with  the  powdered  sugar  and  yelk  of 
f,  and  then  dilute  with  the  water.  Direct  a  teaspoonful  four 
les  a  day. 

This  may  be  made  by  substituting  3ij  powdered  gum  Arabic  and 
sugar  for  the  yelk  of  egg.  It  is  a  fine  stimulant  to  the  mucous 
•faces,  adapted  to  catarrhs,  etc.,  as  well  as  to  urinary  diseases. 
le  dose  is  f  3j,  containing  gtt.  v.  of  the  oleoresin  of  cubebs. 

Taraxacum  Mixtures. 

These  useful  cholagogue  and  laxative  preparations  may  be  made 
the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingre- 

ents  desirable  to  incorporate  with  it,  either  for  the  purpose  of 

creasing  its  action  on  the  bowels,  on  the  liver,  or  on  the  kidneys, 
the  case  may  require.     The  solid  extract  is  also  adapted  to  being 

corporated  in  mixtures  by  trituration  with  about  four  times  its 

eight  of  water. 

No.  122. — Alkaline  Copaiva  Mixture. 

Take  of  Copaibce, 

Liq.  potassee,  aa f^ij. 

Fulv.  acaciflB, 

Pulv.  sacchari,  aa ^ij. 

Aq.  menth.  virid.    .     .     .     q.  s.  ut  fiat  fgiv. 

Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  tri- 
urate  with  the  gum  and  sugar. 

In  this  prescription,  which  is  prescribed  by  my  friend.  Dr.  Wil- 
lam  Hunt,  the  copaiva  is  combined  into  a  soap  with  the  alkali,  and 
irould  be  perfectly  suspended  without  the  aid  of  gum  and  sugar, 
^hich  are  added  to  obtund  the  acrid  taste.  Of  coarse,  oil  of  cubebs, 
incture  of  opium,  and  other  adjuvants,  may  be  added  if  required. 
[*he  usual  method  of  suspending  copaiva  is  similar  to  that  given  in 
Prescription  No.  105.  The  dose  is  a  tablespoonful,  containing  w\.xv 
)f  copaiva. 

No.  123. — Extemporaneous  Solution  of  Acetate  of  Potassium. 

Take  of  Acetic  acid ^^V' 

Water fSiy* 

Bicarb,  potassium Siijss,  or  sufficient  to  form 

a  neutral  solution. 

This  is  designed  to  obviate  the  necessity  of  weighing  the  very 
deliquescent  acetate  of  potassium,  and  will  contain,  to  each  f.^j, 
stbout  ten  grains  of  the  salt,  which  is  an  appropriate  dose.  The 
Eidmixture  of  fluid  extract  of  taraxacum,  or  of  buchu,  or  of  spirit  of 
aitric  ether,  or  comp.  spirit  of  juniper,  will  be  appropriate  in  cer- 
tain cases. 

No.  124. — Benzoated  Alkaline  Mixture. 

Take  of  Potassii  bicarbonat ^iij. 

Acid,  benzoic 3j; 

Aquse i^Y. 

Syr.  aurant f^j. 

Misce. 


pi' 


// 
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Sig. — One  tablespoonful  three  times  a  day,  after  meals, 
scrilied  by  Dr.  Ellwood  Wilson  in  torpid  conditions  of  tlie  ki 
and  albuminuria. 

No.  126. — Scudamore's  Mixture  for  GouL 

Take  of  Sulphate  of  magncBium 31. 

Mint  water f|i. 

Vioegar  of  colchicum f  Aj. 

Syrup  of  saffron fy. 

Magnesia jy,  9i 

Mix. 

DosK,  one  to  three  tablespoonfuls  every  two  hours  tilt  four 
evacuatioiie  are  procured  in  the  twenty-four  hours. 

This  recipe  is  ofteu  varied  by  the  substitution  of  a  less  p 
tion  of  the  wine  of  colchicum  for  the  vinegar,  the  omissiou  ■ 
syrup  of  saffron,  etc.  The  above  is,  I  believe,  the  original  pr 
tion. 

No.  126. — Deweea'  Cotckicum  Mixture. 

Take  of  Wiae  of  colchicum  seed :    .     .     gtt.  xz 

Dcnarcotized  laudanum gtt.  xx 

Sugar gr,  ixj 

Water fSj. 

Mix. 

To  be  taken  at  night  in  one  draft. 

No.  127. — Dr.  Atlee's  Prescription  for  Neuralgic  and  Mheun 
Symptoms. 

Take  of  Ethereal  tincture  of  guniacum f  3j. 

Ethereal  tincture  of  colchicum fji'j. 

Ethereal  tincture  of  canniibis  lad f  ^ij. 

Mix. 

Dose,  twenty-five  to  thirty  drops  every  four  hours,  on  sugj 

Expectorants,  etc. 
No.  128. — Mistura  Ammomaci,  U.  S.  P.     {Lac  Ammoniac 

Take  of  Ammoniac Sij. 

Wattr Oss. 

Knb  the  ammoniac  with  the  water,  gradually  added,  unti 
are  thoroughly  mixed. 

Dose,  a  tables pooni'u I  as  a  stimulating  expectorant. 

Ko.  129, — Mistura  Glycyrrhizcc  ComposHa,   U.  S.  1',     {Bn 
Mixture.) 

Reduced. 

Take  of  I.iquoriee,  in  fine  powder, 

(iiim  Amiiic,  in  line  powder, 

Siijiar,  in  coarse  powder,  each  .     .     .  ,^S9  3j. 

C'aiiiph.  tincture  of  opium    ....  f  .jij  f.^-*s- 

Winc  of  antiiiinnv f.^i  fSU- 

Spirit  of  nitrous  ether f.^^i  fjj. 

Water fs^ij  f.^iij. 
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Rub  the  liquorice,  gum  Arabic,  and  sugar  with  the  water  gra- 
Ally  added  ;  then  aod  the  other  ingredients,  and  mix  the  whole 
gether. 

The  dose  of  this  very  popular  cough  medicine  is  a   tablespoonful, 
for  children  f  3j. 

No.  130. — A  Coryza  Mixture  of  Cvbebs^  etc. 

Take  of  Oleoresin  of  cubeb f  5j. 

Sulphate  of  morphia .  gr.  iss. 

Syrup  of  senega, 

Syrup  of  wild-cherry,  of  each fjij. 

Mix. 

Dose,  a  teaspoonful  occasionally.  Cubeb,  by  its  excellent  effects 
pon  the  mucous  surfaces,  is  well  adapted  to  the  treatment  of 
aronic  coughs,  coryza,  and  sore  throat. 

No.  131. — A  Balsamic  Expectorant  Mixture. 

Take  of  Syrupi  tolutani, 

Syrupi  ipecacuanhse,  &S f  .^. 

I^ilv.  acaciffi ^3j. 

Tinct.  opii  camph., 

Tinct.  lobelise,  aa ^Siij- 

Aqu8B fgj. 

Triturate  the  gum  and  water  together,  an^add  the  other  ingre- 
lients  in  the  vial.    Dose,  a  teaspoonful.      ^ 

This  was  furnished  by  Dr.  S.  W .  Butler,  of  Philadelphia  Hospital, 
Jlockley,  who  has  prescribed  it  with  satisfaction. 

TSo.  132. — Tolu  Cough  Mixture. 

Take  of  Svr.  scillsB f^j. 

Fulv.  acacifiB, 

Sacchari,  &&   .         3iij. 

Aquce f^vj. 

Tinct.  tolutansB f  5iJ. 

Misce  secundum  artem.    Dose,  f  3j. 

No.  133. — Mixture  of  Acetone^  Tar^  etc. 

Take  of  Acetone fjj. 

Camph.  tinct.  of  opium, 

Antimonial  wine,  of  each f^. 

Wine  of  tar  (Jew's  beer) f  gij. 

Mix.    Dose,  a  teaspoonful. 

Prescribed  in  asthma  by  Dr.  Washington  L.  Atlee. 

No.  134. — Spermaceti  Mixture. 

Take  of  Spermaceti 5ij. 

Olive  oil f  3j. 

Powd.  gum  Arabic ^ss. 

Water fjiv. 

Triturate  the  spermaceti  with  the  oil,  until  reduced  to  a  paste^ 
then  add  the  gum,  and  lastly  the  water  gradually.    Dose,  f5j. 
64 
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No.  186. — Coekine<d  3oopitu/'Cou^  JIBxtHrt. 

Tbke  of  Carbonate  of  potaarinm 3i- 

Fuwderod  cocuineal 


Sugar 31. 

tih. 


Water 


Make  a  niixtui-e.  Doss  for  childreo,  fjj,  every  two  or  1 
boors.     An  old  and  very  popular  remedy. 

No.  136.— J^or  Hooping-Cmigh.    (By  Gkilding  Bird.) 

Tako  of  Aiurainia gr.  xxir, 

Ext.  conit ,    , £'-  ''J- 

Aq.  anuthi  (vel  ticoiculi) f  ^iU- 

Syrupi  papaveris f5ij.— 1 

Sig. — For  an  adult,  a  deasertspoonfal  every  six  Iinurs. 
Tno  use  of  Birapie  tincture  of  bclludonna  in  doses  of  from  1 
drops,  three  timea  a  day,  is  tuefal  in  moat  cases  of  hoopiiig-c-o 

Fixed  Oils. 
The  taste  of  fixed  oils  may  l)e  beet  destroyed  by  adding  1 
drofe  of  oil  of  bitter  almonds  to  a  pint  of  the  oil,  though  uiii 
not  remove  rancidity,  which  when  present  ia  tho  greatest  ob 
to  their  being  acceptable. 

The  mode  of  administering  the  fixed  oils  may  here  claim  1 

tion;   by  observing  to  prevent  their  contact  with  the  mou 

swallowing,  the  chief  objection  to  them  ia  obviated.     This  m 

variously  accomplished  by  enveloping  them  iu   the  froth  0 

mented  liquors,  or  by  ponrine  them  into  a  glass  partially  fil1e<i 

iced  water,  or  an  aromatized  water,  so  that  no  portion  of  tl 

,         shall  touch  or  adhere  to  the  sides  of  the  glass.     When  car 

y        acid  water  is  convenient,  it  furnishes,  with  sarsaparilla  Byr«| 

'        of  the  best  vehicles  for  castor  or  cod-liver  oil ;  there  should  f 

little  water  drawn,  but  it  should  be  thrown  up  as  much  aspo 

into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  lesa  eonveni 
taken,  are  more  nipid  and  more  active  in  their  efiecta  than  XV 
themselves,  and  the  following,  with  the  castor  oil  and  copaiva 
tures,  Nos.  105  and  122,  will  illustrate  their  best  modes  of  prepan 

No.  \Z1.— Mixture  of  Cod-liver  Oil. 
Tiike  of  Cod-liver  oil,  six  fluidniinces. 
Lime-water,  nine  fluiduuucoa. 
To  the  lime-wnter,  in  a  pint  bottle,  add  the  oil,  and  shake  t 
flavoring  ingredients  may  be  added  at  pleasure. 

No.  138. — Mistura  Olei  MorrhiUE  Amara.     (St.  Mary's  Hosjii 

To  aat  QUI 

Take  of  Cod-liver  oil fSj.  1  dnidin 

Powdered  gum  Ambic syi  fJU  1  bituj* 

Spirit  of  peppermint f^  5  minim 

Infusion  of  quasaia fTvij  7  dracbc 
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Make  an  emulsion  as  directed  in  the  case  of  castor  oil  mixture, 
841 ;  dilute,  and  add  the  other  ingredients. 

No.  139. — Mistura  Old  Amygdal(B.    (London  Consumption 

Hospital.)  • 

In  one  ounce. 

Take  of  Oil  of  almonds f  5J  1  drachm. 

Solution  of  potassa "rq  xl  5  minims. 

Water f Svij  7  drachms. 

Combine  the  alkaline  solution  with  the  oil,  and  dilute. 

Olive  oil  may  be  substituted  in  this  formula,  and  neat's  foot  oil 
nth  a  slight  increase  in  the  proportion  of  solution  of  potassa.  A 
ledicatea  water,  as  mint  or  bitter-almond  water,  may  be  used,  in 
art  or  entirely  superseding  water. 

No.  140. — Mistura  Old  Cocos  Nuds.    (London  Consumption 

Hospital.) 

Reduced. 

Take  of  Cocoanut  oil 5j,  3vj  100  grains. 

Spirit  of  &mionia f  jiij  20  minim. 

Water f3vj  6  drachms. 

Mix. 

Alteratives. 

Alterative  preparations  are  often  made  by  the  addition  of  the 
various  iodine,  mercurial,  and  other  alterative  salts,  to  the  Galeni- 
cal preparations  of  sarsaparilla,  conium,  etc.  As  a  general  rule, 
these  salts  are  incompatible  with  each  other;  those  which  are 
insoluble  are  conveniently  prescribed  with  iodide  of  potassium, 
which  is,  in  fact,  one  of  their  natural  associated  solvents.  {See 
Syrups.) 

No.  141. — Cod-liver  Oil  and  Red  Iodide  of  Mercury. 

Take  of  Red  iodide  of  mercury gr.  viij. 

Cod-liver  oil    . Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  dose  contains 
\  gr.  of  the  red  iodide  of  mercury ;  it  is  a  combination  occasionally 
indicated.  Iodine  itself  is  sometimes  given  in  the  oil,  and  from  \ 
to  I  gr.  to  fSj  makes  a  good  addition  in  certain  cases. 

Anthelmintics. 
No.  142. — Anthelmintic  Syrup.* 

Take  of  Syrup  of  rhubart) f.?iv. 

Fluid  extract  of  senna .     f  3ij. 

Oil  of  chenopodium f  3ij. 

Mix  them. 

Dose,  a  teaspoonful  three  times  a  day. 

♦  See  also  Prescription  No.  94,  Oil  Turpentine. 
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No.  143. — Emulsion  of  JPumpk 
Take  of  Pumpkin-soeds,  freah 

Gum  Aiabic,  in  powder 

AVater  ... 

Blanch  the  seeds,  beat  them  into  a  mnsB  w 
the  pum  Arabic,  and  gradually  the  water. 
DtjSB,  a  pint  in  the  course  of  the  day,  for 
The  use  of  the  seeds  of  Cucurbita  pepo  (\ 
originated  iu  the  United  States,  I  believe  th 
])ry[iertie3  was  published  by  Dr.  Jones,  of  '. 
iinw  extended  to  Europe  and  to  Algeria, 
rt^uontly  reported  on  favorably  by  M.  Tarnej 
Tl;o  form  of  electuary  is  perhaps  better  tl 
Bt:iiljed  above.  It  is  directed  to  be  made  by 
of  tlie  seed  of  tlieir  husks,  jiounding  them 
cient  sugar  into  a  paste,  and  adding  to  this 
to  he  taken  at  one  dose,  following  with  a  do 
houra. 

Jellies. 
Jellies  made  of  fixed  oils  have  the  advant 
adhesion  of  these  to  tlie  mouth,  which  is  tl 
projierty.  Cod-liver  oil  and  castor-oil  jellies 
of  New  York,  enjoy  a  large  sale,  and  are  mi 
siciaus.  Without  interfering  with  this  patt 
prescribe  jellies  of  any  of  the  hxed  oils  or  of  c( 
recipe,  contrived  with  the  aid  of  my  colleag 

Take  of  The  fixed  oil,  an  ounce. 

Honey  and  syrup,  of  each,  half  a  fluid< 
Powd.  gum  Arabic,  two  drachms. 
Russian  isinglass,  forty  grains. 
Orange-fiower  water,  six  fluidrochms. 
Dissolve  the  isinglass,  by  the  aid  of  heat, ' 
orange-flower  water,  replacing  the  water  as 
the  other  ingredients  with  the  remai  nder  of  t 
into  a  homogeneous  mass,  in  a  warmed  mort 
sion  by  adding  the  solution  of  isinglass,  st 
aaide  to  gelatinize. 

The  orange-flower  water  may  soon  become 
then  be  replaced  by  other  flavors,  of  whic 
completely  disguises  the  lisby  taste  of  cod-li 


STYPTIC    POWDKRSy  LOTIONS,  BTO  853 


CHAPTER    V. 

ityptic  and  depilatory  powders,  lotions,  collyria,  injections, 
enemas,  gargles,  batus,  inhalations,  and  fumigations. 

Styptic  Powders. 

The  persulphate  of  iron  (Monseirs  salt),  described  under  the  head 
f  Preparations  of  Iron,  is  perhaps  best  adapted  to  arresting  hemor- 
hage.  The  following  may  be  instanced  as  a  combination  suited  to 
he  same  purpose. 

Take  of  Resinse  pulv.^ 

Aluminee  exsiccat., 

Acaciee  pulveris,  aa,  partes  sequales. 

M.  et  in  pulv.  trit. 

Causiicum  Depilatorium,    (London  Skin  Hospital.) 

Take  of  Orpiment 3;j. 

Quicklime 5188. 

Starch 5ix. 

Mix  and  triturate  together  into  a  fine  powder. 

Lotions. 

Soluble  salts,  chiefly  of  the  astringent  class,  dissolved  in  distilled 
water,  or  in  distilled  rose-water,  designed  for  external  application, 
constitute  lotions^  or  washes;  these  are  to  be  applied  to  the  surface, 
usually  upon  a  folded  piece  of  muslin  or  lint,  chiefly  for  cooling  and 
astringent  purposes.  Lead-water  (page  274)  is  the  only  officinal 
lotion.  Vinegar  and  water,  or  water  alone,  is  applied  for  the  same 
purposes.  In  various  chronic  skin  diseases,  lotions  containing  sul- 
phuret  of  potassium,  chloride  of  zinc,  corrosive  chloride  of  mercury, 
borax,  solution  of  chlorinated  soda,  and  other  chemical  agents,  are 
employed.  Glycerin,  by  its  solubility  in  water,  and  its  emollient 
proi>ertie8,  is  well  adapted  to  this  form  of  application.  The  recipes 
appended  are  selected  as  illustrations  of  this  class;  they  are  gene- 
rally well-known  preparations. 

No.  144. — Creosote  Lotion. 

Take  of  Creasoti gtt.  x. 

Aceti igij. 

Aqu8B fSij. 

Misce. 

Applied  to  phagedenic  ulceration,  chancres,  and  a  variety  of 
sores. 


854  STYPTIC    AND    DEPILATORY    POWDSBS,  ETC. 

No.  145. —  Yellow  Wash,     {Aqua  Phagedienica.) 

Take  of  Hydrargyri  chloridi  corrosivi pr.  rrj. 

Liquoris  calcis   .     .   ^ iSviij. 

Miflce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  powder,  and 
diffused  through  the  liquid;  sometimes  the  proportion  is  diminished 
to  gr.  j  in  each  f  5j.  It  is  a  very  popular  application  to  certain 
affections  and  to  venereal  sores. 

No.  1A6.— Black  Wash. 

Take  of  Hydrargyri  chloridi  mitis 5^. 

Liquoris  calcis fjiv. 

Misce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black 
precipitate,  though  there  is  quite  an  excess  of  calomel.  It  has 
similar  applications  to  the  foregoing. 

Granville^s  Counter-irritant  or  Antidynous  Lotions. 
No.  147.— The  mild:— 

Take  of  Liquoris  ammonise  fortioris fj^j. 

Sjpiriti  rosmarini ^3^?* 

TincturfiB  camphorse f3ij. 

Misce. 


No.  148.— The  strong:— 

Take  of  Liquoris  ammonise  fortioris f  ^x. 

Spiriti  rosmarini f  3iv. 

Tinctura  camphora; f  3ij. 


Misce. 

These  preparations  will  blister  in  periods  varied  from  two  to  ten 
minutes,  by  saturating  with  them  a  piece  of  linen  folded  five  or  six 
times  over  a  coin,  and  pressing  it  upon  the  part.  Over  more  ex- 
tended surfaces,  a  similar  method  is  adopted  by  protecting  the 
lotion  from  evaporation. 

No.  149. — Lotion  for  Chilblains. 

Take  of  Muriate  of  ammonium ^gs. 

Water f^iv. 

Muriatic  acid f  51. 

Alcohol f  Jias. 

Apply  morning  and  evening. 

No.  150. — Dr.  Thomases  Nipple  Wash. 

Take  of  Alum Jj. 

Tincture  of  galls f^j. 

Triturate  together  until  as  nearly  dissolved  as  possible. 

No.  151. — Clemens'  Almond  Lotion. 

Take  of  Gum  Senegal ,^lv. 

Boi\mg^«i\.«t • Cong.j. 
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Strain,  and  when  cold  add — 

Tinct.  benzoin f  iij. 

Alcohol fm 

Corrosive  chloride  of  mercury 3j»^j» 

Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with 
he  other  ingredients. 

No.  152. — Milk  of  Roses  for  Chapped  Hands* 

Take  of  Almonds,  blanched gj. 

Beat  to  a  paste,  and  mix  with — 

Rose-water ^SyJ- 

Heat  to  about  212°  F.,  and  incorporate  with — 

White  wax Jj. 

Almond  oil jij. 

White  Castile  soap 5j. 

Melt  together  and  thoroughly  incorporate,  then  add — 


Honey  water  .     .     . 
Cologne  water     .    . 
Oil  of  bitter  almond 
Oil  of  rose  geranium 
Glycerin     .... 


.    gtt.  iv. 
.     gtt.  V. 
.    fiss. 


After  washing  the  hands  with  warm  water  and  Castile  or  other 
mild  soap,  apply  the  milk  of  roses,  and  rub  it  thoroughly  in,  then 
wipe  them  with  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  put  up  in  rather  wide-mouth 
vials,  and  is  directed  to  be  applied  to  chapped  hands,  or  other  ex- 
coriated parts. 

COLLYRIA. 

Collyria  are  lotions  or  applications  to  the  eye,  called  eye-washes. 
They  are  generally  composed  of  astringent  salts,  as  sulphate  or  ace- 
tate of  zinc,  sulphate  of  copper,  or  of  iron  or  nitrate  of  silver,  the 
proportion  seldom  exceeding  gr.  viij  to  fSj. 

No.  Ib^.—JTiomas's  Eye  Water. 

Take  of  Sulphate  of  zinc, 

Chloride  of  sodium,  each ^J. 

Rose  water  (distilled) f  5J. 

Make  a  solution,  and  apply,  suitably  diluted,  to  inflamed  eyes. 

The  infusion  of  sassafras-pith  is  a  good  addition  to  this  and  simi- 
lar eye-washes.  The  aqueous  extract,  or  the  wine  of  opium,  is 
much  used  in  collyria. 


..•••.. 


No.  154. — Collyrium  Atropice  Sulphatis.    (Guy's  Hospital.) 

Take  of  AtropisB  sulphatis    .... 
Aquffi 

Ft.  solut. 

A  substitute  for  solutions  of  extract  of  belladonna  for  dilating 
the  pupil. 


•  •  • 
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Injections. 

Injections  are  solutions  intended  to  be  thrown  into  the  ext< 
ear,  the  urethra,  bladder,  vagina,  etc.     They  resemble  the 
going  class  in  composition  and  in  strength.     In  gonorrhoea,  th< 
of  injections  of  the  astringent  metallic  salts  is  very  common,  as 
of  vegetable  astringents. 

No.  155. — Injectio  Argenti  Nitratis.    (Westminster  Hospital 

Take  of  Nitrate  of  silver,  six  grains. 

Diluted  nitric  acid,  five  minims. 
Distilled  water,  four  oimces. 

Make  a  solution. 

No.  156. — CampbeWs  Injection  for  Gonorrhosa. 

Take  of  Zinci  sulph ^sa. 

Plumbi/icet 3j. 

Tinct.  opii, 

Tinct.  catechu,  aa f  Jij. 

Aquee  rosae f  3yj« 

Misce. 

This  is  an  instance  in  which  chemical  incompatibles  are  m 
advisedly  so  as  to  produce  a  very  fine  precipitate,  which,  beine 
fused  in  the  liquid  and  deposited  on  the  mucous  membrane  of 
urethra,  favors  the  therapeutic  effect  intended. 

No.  157. — Take  of  Sulpho-carbolate  of  zinc ct.  vj.* 

Water i5U- 

Dissolve,  for  injection  in  gonorrhoea. 

An  improved  form  of  glass  penis  syringe  has  an  enlargemei 
the  tube,  which  enters  the  urethra,  at  the  extreme  end,  so  as  t 
the  whole  diameter  of  the  tube  and  prevent  the  backward  flo 
the  liquid,  while  the  rounded  end  is  less  liable  to  produce  irrit^ 

Sthan  a  more  pointed  termination. 
Enemata. 
\i  The  custom  of  injecting  tepid  water  and  various  bland  and  r 

►    ,j,,'j  cinal  liquids  into  the  rectum,  for  the  relief  of  costiveness,  ha; 

i !  ;  come  very  common  of  latter  years,  and  the   forms  of  appai 

:  f:  contrived  are  numerous  and  ingenious,  constituting  a  considei 

;  article  of  trade  with  druggists  and  apothecaries. 

The  forms  of  self-injection  apparatus  made  by  Davidson,  Mat 
and  others,  consisting  of  a  gum-elastic  bag  designed  to  be  gra 
in  the  hand,  and,  by  alternate  contraction  and  expansion,  to  ( 
the  fluid  from  a  basin  and  throw  it  throuorh  a  flexible  tube 


*  Snlpho-carholate  of  zino  may  be  prepared  by  saturating  with  carbonate  o 
free  from  iron  sulpho-carbolic  acid,  made  by  meltinj;  one  troyounce  of  Calvert's 
crystallized  carbolic  acid  with  one  troyounce  of  sulphuric  acid  (sp.  gj.  1.84)  gnv 
adde<l,  lieating  to  280^  F.,  and  adding  three  fluidounceR  of  distilled  water  aft€ 
mitting  the  mixture  to  stand  12  hours.  The  solution  is  then  filtered,  evap^ 
at  150  '  F.,  and  set  aside  to  crystallize.  For  a  full  account  of  the  various  salts  c 
acid  and  their  modes  of  preparation,  see  Amer.  Joum.  Pharm.,  1870,  133,  1871,  H 
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tallic  injection-pipe  into  the  rectum  or  vagina,  has  almost  super- 

ed  the  old  kind  which  worked  with  a  piston.     A  French  pattern, 

vever,  which  consists  of  a  cylinder  and  piston  working  by  a 

ing,  designed  to  be  wound  up  to  its  utmost  tension,  and  then, 

the  opening  of  a  faucet,  to  throw  the  whole  contents  in  a  con- 

uous  stream  through  the  flexible  tube  and  pipe,  is  preferable  to 

Y  other  in  use,  but  has  two  objections:  first,  for  a  person  who  has 

t  little  strength  of  wrist,  it  is  very  difiScult  to  wind  it  up ;  secondly, 

9  expense  is  very  much  greater  than  the  best  Mattson  syringe. 

le  only  valve  in  this  instrument  is  in  the  piston,  and  is  so  simple 

d  durable  as  to  remove  one  of  the  most  common  objections  to 

Under  injection  apparatus. 

Medicated  enemata  are  much  used  for  the  relief  of  painful  flatu- 
nce  and  for  relaxing  spasm.  The  following  are  adapted  to  this 
iject : — 

No.  158. — Eneraa  Terebinthince. 

Take  of  Oil  of  turpentine f  Jss. 

Castor  oil f 3j. 

Gum  Arabic ^ss. 

Water Oss. 

Make  an  emulsion,  secundum  artem. 

In  the  above  the  white  of  an  egg  may  be  substituted  for  the  gum 
rith  advantage. 

No.  159. — Enema  Assafcetidce.    (St.  Bartholomew's  Hospital.) 

Take  of  Tincture  of  assafoetida,  half  a  fluidounce. 
Decoction  of  barley,  one  pint. 
Mix. 

Gargles. 

Gargles  and  Mouth-washes  are  applications  much  used  in  the 
areatment  of  so-called  sore-throat,  and  in  scorbutic  attections  of  the 
;ums,  which  are  exceedingly  common ;  these  are  popularly  treated  by 
eounter-irritation,  and  by  the  use  of  astringent  and  stimulating 
gargles.  Infusions  of  capsicum,  of  vegetable  astringents,  and  of 
sage,  with  the  addition  of  alum,  borax,  or  sulphate  of  zinc,  and 
almost  invariably  honey,  are  the  prevailing- remedies  of  this  class. 
The  following  recipes  may  be  given : — 

No.  160. — G^rgarysma  Sodce  ChlorinaUe. 

Take  of  Solution  of  chlorinated  soda f  .^ss. 

Water fjiij- 

Mix. 

No.  161. — Gargarysma  Acidi  Tannicu    (London  Consumption 

Hospital.) 

Take  of  Tannic  acid 1  drm. 

Honey 2  drms. 

Water 4  ounces. 

Mix. 
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No.  1G2.— Garble  and  Mouth-Wash. 

Take  of  Sodii  boratis ffl, 

Aqura  roaie fSi; 

MelUs tsj. 

MiBce,  et  adtle — 

Tinctiirte  luyrrhK fj* 

TincliiTH;  c.i|)Bifi f  Jij 

Sig. — Uee  as  a  gargle  every  two  or  three  hours,  diluted  wil 

No.  IGS.—Garf/le  of  Alum. 

laika  of  Aluminis ,is» 

Infiisl  Uni .     .     .     Cfe 

Mellis q.  I 

Fiat  gargarystna, 

Baths. 
Batha  are  either  hot,  warm,  tepid,  or  cold,  or  consist  i 
plication  of  vapor  merely.     They  are  variously  modicate^ 
treatment  of  diseases  of  the  akin,  and  for  producing  gi 
local  revulaive  effects. 

The  production  of  artificial  sea-wator  is  a  desideratum  fot 
and  may  bo  accomplished  either  by  the  evaporation  of  sea 
a  granular  ]iowder,  to  be  dissolved  in  water  as  occasion  re 
approximately  by  the  use  of  the  following  formula: — 

Xo.  IG-i.— Artificial  Sea-  Water.    {Balnt-um  Marinun 

Take  of  Chloride  of  Bodiuni,  two  pouadB. 

Chloride  of  calcium,  three  ounces. 
Chloride  of  magnesium,  one  ami  a  half  ounce. 
Sulphate  of  mapicsiuni,  three  ounces. 
Sulphate  of  Bodium,  six  ounces. 
Iodide  of  potassium,  one  drachm. 
Mix,  and  dissolve  in  30  gallons  of  water,  for  a  single  ba 

No.  165.— /orfi'ne  Bath.     {Balneum  lotUnii.) 
Take  of  Iodine,  two  drachms. 

Solution  of  pbtasaa,  two  ounces. 
Water,  tiilrty  giillous. 

Used  in  the  Skin  Hospital,  of  London. 

iNnALATioNs,  Fumigations,  Disinfectants,  etc. 

Inhalation  lias  lately  been  a  good  deal  resorted  to  as  a  r 

chronic  catarrhs,  bronchitis,  incipient  phthisia,  etc.     I 

jieatedly  prepared  the  apparatus  and  furuUhed  the  ingnx 

the  following : — 


No.  166. — Prescription  for  Inhalation. 
Into  an  inhaler  of  glass  put  infnsnm  humiili,  U.  S.,  f 
teniperatura  of  iibout  120°  F.,  and  add   Liij.   iodinii  co 
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Kx.  Inhale  from  five  to  ten  minutes,  morning  and  evening.  In 
ute  cases,  this  is  found  to  give  great  relief,  and  by  continued  ap- 
ication  produces  most  happy  restorative  eftects.  In  place  of  Lugol's 
lution,  it  has  been  suggested  to  use  an  ethereal  or  chloroformic 
ncture  of  iodine,  adding  a  little  iodide  of  potassium  to  prevent 
•ecipitation  on  adding  it  to  the  hop-tea,«or  other  aqueous  liquid. 
In  the  London  Consumption  Hospital  the  following  formula  is 
sed: — 


No.  167.— Take  of  Chloric  ether 

Tincture  of  hyoscyamus    . 
Infusion  of  hops  (or  water) 


30  minims. 

30  minims. 

8  ounces. 


Fig.  246. 


Mix,  and  inhale. 

In  several  cases  under  my  observation  the  use  of  powdered  cubebs, 

t  tcaspoonful  to  each  charge  of  warm  water,  a  fresh  portion  being 

idded  each  time,  inhaled  three  times 

ivery  day,  has  had  an  excellent  eftect 
in  treating:  bronchial  affections. 

Fig.  246  exhibits  a  simple  form  of 
inhaling  apparatus.  An  ordinary  wide- 
mouth  packing  bottle  is  fitted  with  a 
cork  which  is  perforated  by  the  cork- 
borer  or  rat-tail  file  (see  Figs.  150  and 
151,  page  113),  so  as  to  admit  of  two 
tubes,  the  smaller  for  the  ingress  of 
air  passing  nearly  to  the  bottom  of  the 
bottle,  while  the  larger,  which  is  bent 
to  be  applied  to  the  mouth,  may  have 
its  origin  iust  below  the  bottom  of  the 
cork.  A  little  cork  may  be  put  into 
the  top  of  the  small  tube  when  not  in 
use.  In  replenishing  the  inhaler,  be- 
fore each  operation,  the  cork  is  re- 
moved. The  tube  may  be  bent  by 
softening  it  over  the  flame  of  an  alco- 
hol lamp  or  gas  furnace,  and  holding  it  in  such  a  position  that  its 
own  weight  will  cause  it  to  bend  gradually  and  uniformly  to  the 
required  curve. 

Vapores.     ( Vapors.    Inhalations,) 
This  is  a  new  class  of  preparations  of  the  British  Pharmacopoeia. 

Vapor  Acidi  Hydrocyanici.     {Inhalation  of  Hydrocyanic  Acid,) 

Take  of  Diluted  hydrocyanic  acid,  ten  to  fifteen  minims. 
Water  (cold),  one  fluidraclim. 

Mix  in  a  suitable  apparatus,  and  let  the  vapor  that  arises  be 
inhaled. 


Inhaler. 


1 
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Vapor  Chlori.    {Inhalation  of  Chlorine.) 

Take  of  Chlorinated  lime,  two  ounces. 
Water  (cold),  a  sufficiency. 

Put  the  powder  into  a  suitable  apparatus,  moisten  it  wil 
water,  and  let  the  vapor  that  arises  be  inhaled 

Vapor  Conioe.     {Inhalation  of  Conia.) 

Take  of  Extract  of  hemlock,  sixty  grains. 
Solution  of  potash,  one  tluiclrachm. 
Distilled  water,  ten  fluidrachms. 

Mix.  Put  twenty  minims  of  the  mixture  on  a  sponge,  in  i 
able  apparatus,  so  that  the  vapor  of  hot  water  passing  over  i 
be  inhaled.  The  solution  of  potash  is  added  to  free  the 
present  in  the  extract.  A  stronigr  mouse-like  odor  being  emil 
evidence  of  the  genuineness  of  the  vapor. 

Vapor  Creasoti.   {Inhalation  of  Creosote.) 

Take  of  Creasote,  twelve  minims. 

Boiling  water,  eight  fluidounces. 

Mix  the  creasote  and  water  in  an  apparatus  so  arranged  tl 
may  be  made  to  pass  through  the  solution  and  may  afterwa 
inhaled. 

Vapor  lodi,     {Inhalation  of  Iodine.) 

Take  of  Tincture  of  iodine,  one  fluidrachm. 
Water,  one  fluidounce. 

Mix  in  a  suitable  apparatus,  and,  having  applied  a  gentk 
let  the  vapor  that  arises  be  inhaled. 

F^imigations. 

In  various  affections  it  is  desirable  to  have  the  medicines 
the  skin  in  the  form  of  vapor  or  gas.     For  such  fumigatior 
pliuretted   hydrogen    is   generated    by  decomposing  sulphu; 
potassium  or  calcium  with  muriatic  or  nitric  acid ;  nitrous 
III"'  by  nitrate  of  potassium,  or  of  sodium  and  sulphuric  acid  ;  ch 

from  chlorinated  lime  by  muriatic  acid,  or  by  adding  to  a  m 
of  three  parts  of  chloride  of  sodium  and  one  of  black  oxide  oj 
j  ganese  two  ]:)arts  of  sulphuric  acid.     These  are  chiefly  used  fo 

■'\'_  y  diseases,  and  as  antiseptics  and  disinfectants. 

"'  Alcoholic  fumigations  are  made  by  setting  fire  to  half  an  ou 

an  ounce  of  alcohol  in  an  ordinary  plate ;    acetic  fumigatio 
gradually  adding  vinegar  to  a  hot  brick;  ammoniacal  fumig£ 
I      ;  '  by  throwing  carbonate  of  ammonium  upon  a  hot  brick,  or  a 

j  ,;,!  spirits  of  hartshorn  to  boiling  hot  water;  such  fumigatioi 

!  1  j  ,  generally  applied  in  rheumatic  and  similar  affections. 

■      'i|  Fumigations  are  applied  either  to  a  part  or  to  the  whole 

\\  the  simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blj 

while  sitting  uj)on  a  cane-seat  chair,  and  then  prepare  them 
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!  chair  in  the  proper  manner.  The  fumes  or  vapors  are  then 
^wed  to  reach  the  aftected  part  of  the  body.  The  head  is  not 
yected  to  this  treatment  unless  in  the  case  of  vapor  baths 
jigned  also  to  reach  the  lungs. 

Disinfectants. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad 
or  of  sick  rooms  ;  aromatic  resins  and  balsams  are  used  for  this 
Tpose. 

In  the  Chapter  on  Perfumery  and  Toilet  Articles  some  prepara- 
ms  adapted  to  this   use  are  referred  to.     Disinfectants  which 
)erate  on  chemical  principles  are,  however,  much  more  effectual. 
Prof.  R.  E.  Rogers  Jias  directed  for  some  of  the  hospitals  a  mix- 
ire  of  lime  and  sulphate  of  iron  in  such   proportion   that    the 
rot  oxide  of  iron  is  rapidly  reduced  on  exposure  to  the  air,  and  by 
s  disposition  to  pass  rapidly  into  sesquioxide  readily  decomposes 
ffete  matters  with  which  it  comes  in  contact,  rendering  them  in- 
oxious.     Under  the  heads  of  Chlorine  and  Bromine  in  Part  III., 
3me  of  these  chemical  disinfectants  are  described. 

M.  Agata,  of  London,  has  patented  a  process  for  calcining  common 
ockle  and  other  shells  found  on  the  sea-shore  until  they  are  friable 
,nd  readily  powdered ;  this  powder  he  mixes  with  half  the  quantity 
>f  sulphate  of  iron,  thus  producing  an  inodorous  powder  resembling 
Kjhre,  which  is  designed  to  be  mixed  in  the  proportion  of  one  part 
;o  a  hundred  with  any  feculent  matter  which  it  is  designed  to 
Jeodorize.  When  used  for  urine  two  per  cent,  of  common  tar  is  to 
{)e  added. 

Dr.  Crace  Calvert  has  recently  called  attention  to  the  immense 
utility  of  carbolic  acid  (coal  tar  creasote)  as  an  antiseptic ;  he  states 
that  the  addition  of  two  or  three  drops  of  this  acid  to  a  pint  of 
freshly  made  urine  will  preserve  it  from  any  marked  chemical 
change  for  several  weeks.     {See  Ozone,  p.  130.) 


CHAPTER   VI. 

CERATES,  OINTMENTS,  AND  LINIMENTS. 

These  classes  of  preparations  are  widely  separated  in  the  PAar- 
macopceiay  where  an  alphabetical  arrangement  is  adopted,  but  they 
so  closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as 
to  be  naturally  associated  in  a  work  like  the  present. 

The  difference  between  a  cerate  and  an  ointment  is  in  their  rela- 
tive firmness  and  fusibility;  the  former  is  designed  to  be  adhesive 
at  the  temperature  of  the  body,  so  as  to  be  applied  in  the  form  of  a 
dressing  or  sort  of  plaster ;  the  latter  is  inteinled  to  be  rubbed  upon 
the  surface  or  applied  by  inunction ;  this  distinction  is,  however, 
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not  absolute,  and  the  two  classes  nearly  a 

properties ;  the  name  cerate  is  derived  fmm 

the  cerates,  as  also  some  of  the  oitments,  cc 

ThenieJiciual  ingredients  which  eater  in: 

rations  are  very  numerous;  indeed,  almost  ■ 

capable  of  exercising  a  topical  etlect  ma;j'  be 

The  unctuous  ingredients  used  in  ointn 

and  unirritatiug  fats  and  fixed  oils,  with 

reader  is  referred,  for  some  account  of  tlies" 

The  preparation  of  inodorous  grease  is  ae 

washing  with  wafer;  this  may  he  done  6i 

incline,  a  stream  cf  water  being  set  to  trici 

of  the  grease  is  then  constantly  renewed  by 

niuller  over  it  in  the  same  way  that  a  color 

oil.    The  firmer  kinds,  such  ae  suet,  requ 

chnnical  arrangements  for  washing  them, 

this  purifying  of  fats  is  a  separate  branc 

fumers  being  the  chief  consumers  of  these 

Of  the  ditterent  ingi^edients  of  cerates  ant 

resemble  each  other  in  most  of  their  properti 

is  more  solid  and  fuses  at  a  higher  tempe 

is  still  more  firm,  almost  brittle  in  consiste 

less  facility;  it  is  recommended  by  a  beii 

which  it  inipai-trJ,  to  a  certain  extent,  to 

Wax  is  more  louL^'h  in  consistence  and  still 

being  to  give  hmlr  to  cerates  and  the  stifle 

The  uses  of  n  .-(H  and  turpentine  are  twof 

cenitea  into  which  they  enter,  and  to  rende 

lants  and  fit  vehicles  for  other  stimulating 

The  greatest  practical  difficulty  with  oia 

tendency  to  become 

ticularly  in  warm  clii 

come  by  observing  to  i 

by  the  application  of 

the   adhering  water 

and  to  keep  them  in 

ointment  jar,  Fig.  24' 

pose,  hut  as  the  lid  is 

stout   tin-foil,  or  of 

paper,  should  be  8tret< 

covering  it  with  the  1 

Ointments  made  wi 

suitable   proportion   t 

butter,  are  less  liable 

made  with  lard,  and 

the  latter  of  small  p 

omiment  jar.  somc  csscntial  oils  Bce 

efiect  upon  this  tende 

that  the  resinous  ointments  are  not  liable  t 

A  frequent  cause  of  rancidity,  in   even 


Fig.  247. 
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nts  and  cerates  made  from  materials  perfectly  free  from  ran- 

lity,  is  the  absorbent  character  of  the  jars  used  to  keep  them  in  ; 

3  glazing  after  a  short  time  becomes  full  of  fine  cracks  through 

lich  the  grease  permeates  to  the  body  of  the  jar ;  the  grease,  hy 

iquent  exposure  to  the  air,  becomes  rancid,  and  in  turn  imparts 

ncidity  to  the  ointment  placed  in  it.     A  very  elegant  style  of 

r,  but  quite  expensive,  being  the  real  porcelain  or  china  vase,  is 

ee  from  this  objection.     Glass  tumblers  sniall  enough  to  fit  in- 

de  of  the  jar  may  be  used  with  great  advantage  in  overcoming 

ds  trouble. 

Classification. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be 
aus  classified : — 

IsL  Those  adapted  to  use  as  vehicles  for  medicinal  substances. 

2d.  Those  prepared  by  the  fusion  of  their  medicinal  ingredients 
ogether. 

Sd.  Those  prepared  from  the  first,  or  from  lard  alone,  by  me- 
chanical incorporation  with  some  active  medicinal  affent. 

ith.  Those  in  which  the  unctuous  ingredient  is  decomposed  in 
;he  process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  offi- 
cinal, that  there  seems  less  occasion  for  departing  from  the  national 
Bt;andards  than  in  the  other  classes  of  extemporaneous  preparations. 

Of  these  classes,  all  which  are  officinal  in  the  tl,  S,  Pharmacopma 
are  displayed  according  to  the  above  classification  in  the  following 
Syllabi^  and  the  leading  points  of  interest  in  connection  with  them 
are  given  further  in  detail ;  the  working  formulas  from  the  Phar- 
maeopoeid  are  given,  and  the  unofficinal,  which  are  deemed  of  suffi- 
cient importance  for  insertion,  are  described  in  connection  with  the 
appropriate  formulas  for  their  preparation. 

First  Group. — Cerates  and  Ointrnent^^m^wh  tised  as  Vehicles  for 

Medicinal  Substances. 

Ceratam  saponis.  {  ^  P-  "°*^P  P^^^'fi"""'  ^^  P*  ""^'^  ^"'  }  Firmest  "  healing  "  dressing. 
Ceratam.  1  part  white  wax,  2  lard.  Firmer  <* healing"  dressing. 

Ceratum  oetocel.  {  ^  Jii^e''""'""''  '  "''"*'  '"'  "^  }  /Vm  "  bealiog  "  dressing. 
Uogueiitum.f  1  part  yellow  wax,  4  lard.  Softer  *' healing"  dressing. 

Ung.  aqn»  ros».         {  ^'r°'*.±  "P'  """'  "^''^  '"'  I  So/I^t  "  healing "  dressing. 

^      rose-wttier.  j 

UngneDtum  benzoini.      1  pnrt  benzoin,  16  lard.  Vehicle,  consistence  of  lard. 

Ceratom  resinn.  {  ^  P^n^V"^;!,";^^  P^"**  ^^"^  ^  P^'*"  }  Stimulant  dressing. 

Preparation  and  Uses. 

All  these  are  simple  in  their  mode  of  preparation ;  the  ingre- 
dients are  to  be  placed  in  a  skillet  or  capsule,  and  brought  to  the 
melting  point,  care  being  taken  not  to  burn  them,  which  may  be 
known  by  the  melted  mass  giving  oft*  the  odor  and  appearance  of 
smoke.     When  there  is  a  great  difterence  in  the  fusing  points,  the 
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least  fusible  shall  be  placed  over  the  fire  first,  and  the  others  added 
afterwards,  so  as  to  involve  no  unnecessary  application  of  hot 
Then  tlie  whole  is  to  be  stirred  or  triturated  togetner  till  thickened 
.  by  cooling  into  a  homogeneous  soft  mass ;  it  may  now  be  set  awar 
to  harden  by  further  cooling.  With  a  view  to  the  whitenes  m 
smoothness  of  the  product,. it  is  best  that  the  melted  ingredieols 
should  be  {toured  wnile  fluid,  though  not  too  hot,  into  a  niortar,ii 
which  they  should  be  triturated  with  a  pestle  till  firm.  If  vfo- 
maceti  is  an  ingredient,  the  mortar  should  be  warmed  to  obviate 
its  tendency  to  separate  in  a  granular  condition  on  contact  with  i 
cool  surface;  when  rose-water  is  added,  as  in  the  case  of  ** odd 
cream,"  it  is  well  to  warm  it  a  little,  otherwise  it  may  chill  the 
spermaceti  to  its  solidifying  point  and  deposit  it  in  a  granular  eoa> 
dition  before  the  mixed  oil  and  wax  are  sufficiently  stiftened  to  hi 
homogeneous  with  it. 

The  use  of  a  mortar  in  the  preparation  of  cerates  and  ointmeirti 
of  this  class  is  often  obviated  by  stirring  the  melted  preparation  ia 
the  vessel  in  which  it  was  heated,  or  that  to  which  it  is  transfienei 
for  keeping,  with  a  wooden  spatula,  till  it  thickens  beyond  the 
danger  of  separation;  but,  on  the  whole,  the  nse  of  the  mortar ii 
most  approved.  Some  pharmacists  keep  a  marble  or  large  wedg- 
wood  mortar  for  the  special  purpose ;  it  is  so  difficult  to  remafe 
every  trace  of  grease  that  it  is  not  desirable  to  use  the  same  moitv 
for  this  use  and  the  general  purposes  of  the  shop.  When  the  mortv 
is  to  be  warmed,  an  ounce  or  two  of  alcohol  may  be  poured  into  it 
and  burned.  When  a  marble  slab  or  tile  is  usea,  it  may  be  warmed 
over  a  slow  and  diffused  gas  flame,  or  the  furnace  shown  in  Fij 
127,  without  the  wire  gauze  attachment,  or  laid  a  few  minutes  on 
a  heated  stove. 

Tlie  firat  live  preparations  on  the  above  list  are  distinguished  bj 
different  degrees  of  firmness  and  fusibility;  they  are  all  perfectlj 
bland  and  unirritating,  and  are  used  for  their  property  of  pn>- 
tecting  the  part  to  which  applied  from  external  irritating  causes 
and  from  the  drying  action  of  the  air. 

Ceratum  saponiSj  as  now  directed  to  be  made  by  the  improved 
process  of  the  Pharmacopoeia^  is  an  elegant  application  to  exposed 
surfaces,  requiring  to  be  spread  on  some  suitable  fabric;  it  is  too 
firm  to  be  conveniently  incorporated  with  medicinal  ingredientB, 
except  by  the  aid  of  heat,  but  would  be  a  very  suitable  vehicle  for 
some  of  the  alterative  and  mild  astringent  remedies,  if  softened  at 
the  time  of  their  admixture. 

Simple  cerate  J  ceratum  adipiSj  of  U.  S.  P. 'I860,  like  the  foregoingi 
is  almost  exclusively  applied  to  blistered  or  other  exposed  sur&cei, 
for  the  complete  exclusion  of  the  atmosphere  and  the  preveutionof 
desiccation  during  the  process  of  healing;  it  is  not  adapted  to nse 
as  a  vehicle  for  medicinal  substances  to  be  applied  by  inunction,  nor 
can  it  be  conveniently  mixed  with  powders  at  ordinary  tempera- 
tures. From  overlooking  this  fact,  the  mistake  is  constantly  made 
^y  physicians  of  prescribing  simple  cerate  as  the  vehicle  for  iodine, 
the  mercurials,  etc. ;  and  in  view  of  this,  some  of  the  ajjothecariefl 


FIRST    GROUP — PREPARATION.  865 

f  the  proportions,  putting  in  one-fourth  infitead  of  one-third 
c;  this  partially  unfits  it  for  the  use  for  which  it  is  mainly 
igued,  to  furnish  a  firm  dressing  which  will  not  fuse  entirely  at 
temperature  of  the  body. 

Simple  cerate^  as  is  well-known,  is  very  liable  to  become  rancid 
exposure  to  the  air;  the  late  Ferris  Bringhurst,  in  a  report  to 
t  American  Pharmaceutical  Association,  pointed  out  the  superi- 
ty  of  cerate  made  with  unbleached  yellow  wax.  {See  paper  in 
oceedings^  vol.  xvi.  416.) 

Simple  ointment^  ointment  of  lard  of  U.  S.  P.  1860,  is  designed  for 
)  purpose  just  mentioned  as  not  suited  to  the  cerate,  that  of  fur- 
hing,  in  warm  weather,  a  good  vehicle  for  medicines  in  the  form 
ointment.  In  the  winter,  it  is  frequently  replaced  by  lard,  when 
\t  vehicle  can  be  obtained  fresh  and  sweet.  It  is  not  unusual  to 
d  to  simple  cerate  and  simple  ointment,  when  fused  in  the  pro- 
SB  of  preparing  them,  a  little  rose-water,  and  sometimes  a  very 
lall  portion  of  borax,  which  renders  them  very  white  without 
terfering  with  their  remedial  qualities. 

Spermaceti  cerate  is  intermediate  between  the  foregoing,  and  has 
e  advantage  of  being  made  without  the  use  of  lard,  which  is 
metimes  difficult  to  procure  of  good  quality,  and  always  objec- 
3nable  for  use  about  the  face ;  it  is  an  elegant  preparation,  though 
^pendent  for  its  whiteness  and  sweetness  upon  the  quality  of  the 
ive  oil  employed  in  making  it.  It  is  a  perfectly  bland  and  un- 
ritating  application,  better  adapted  to  use  as  a  healing  dressing 
lan  as  a  vehicle  for  more  active  medicines. 

Ointment  of  rose-water^  commonly  called  "cold  cream,"  is  an  appli- 
ittion  adapted  to  chapped  or  excoriated  skin,  and  may  be  used  as 
substitute  for  lard  as  an  excipient  for  medicines  to  be  applied  by 
junction;  an  unofficinal  formula,  containing  wax  instead  of  sper- 
laceti,  is  given  among  the  working  formulas,  which  is  highly 
pproved  among  some  connoisseurs, 

^enzoated  lard  is  the  name  applied  to  the  new  officinal  Un- 
;tientum  benzoini,  adapted  to  replace  lard  in  seasons  and  in  situa- 
ions  in  which  commercial  lard  would  become  rancid;  its  pleasant 
lalsamic  odor  also  recommends  it  in  preference  to  ordinary  lard;  it 
J,  however,  not  white,  and  on  that  account  less  elegant  than  the 
intment  of  rose-water  or  glycerin  ointment. 

JResin  cerate  or  basilicon,  though  included  in  the  series,  is  not, 
ike  the  others,  free  from  irritating  properties;  it  is  much  used  as 
n  application  to  burns  and  chilblains,  and  as  a  dressing  to  blistered 
urfaces  with  a  view  to  keep  up  the  discharge;  it  is  also  a  very 
uitable  vehicle  for  stimulating  applications  in  the  form  of  powder 
ncorporated  by  the  aid  of  heat.  The  resin  present  is  also  useful 
y  preventing  the  tendency  to  rancidity  to  which  unctuous  ingre- 
ients  are  liable. 
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Second  Group. —  Those  in  which  the  Medicinal  Substances  are  mixed 
with  the  Unctuous  Ingredient  by  Fusion  and  Digestion. 

^      ^        .  f  Resin,  suet,  yellow  wax,  tarpentine,  1  a^.      ,  ^ 

Cerat.  reeinaB  comp.    |     flaxseed  oil.  /  Stimulating. 

Unguent,  picis  liq.         Tnr  nnd  suet,  equal  partn.  Stimulating  antiseptic 

Ceratum  cantharidis.  /  ^""\^    ^^   P*''^^'    ^""'l'   l^  pnrts;  1  Epi.pastic  (BliiotriDgC^ 
vyvAai^uui  v»ui^»«t^«io.  ^     y^jj^^  ^^^^  yggj^^  ^^jj   y  p^j.^       J     rale). 

REMARKS. 

Compound  resin  cerate^  or  Deshler^s  salve^  is  both  firmer  and  more 
stimulating  than  basilicon,  though  used  for  similar  purposes  in 
burns,  scalds,  etc.;  it  is  too  firm  for  ready  incorporation  with  dry 
powders,  and  is  mostly  used  by  itself.  An  inconveniently  tough 
consistence  is  one  of  the  disadvantages  attendant  upon  this  pre- 
paration, though  when  it  has  been  suitably  spread,  it  forms  a  veiy 
good  and  adhesive  application. 

Tar  ointment^  which  is  made  by  melting  suet,  and,  while  it  is 
fluid,  stirring  into  it  an  equal  weight  of  tar  until  it  cools  and 
thickens,  is  used  in  sc^ald  head  and  various  scaly  eruptions  with 
excellent  effects. 

Blisters  and  Blistering  Cerates. 

*Ceratum  cantharidis  is  conveniently  made  by  the  working  formnla 
appended  by  melting  together  lard,  wax,  and  resin,  and  sifting  into 
the  fused  mass,  powdered  Spanish  flies,  continuing  the  heat  for  half 
an  hour,  and  then  removing  from  the  fire  and  stirring  till  cool;  the 
active  principle  of  the  flies,  cantluundin^  is  extracted  to  a  great 
extent  by  tins  diucestion  in  the  grease,  and  the  powder  itself  is  also 
retained  and  adds  to  the  effect  of  the  preparation. 

This  is  sometimes  ke[>t  in  jars,  and  sonietimes,  by  increasing  the 
proportion  of  wax  and  resin  a  very  little,  is  made  firm  enough  to 
roll  out  into  rolls  like  plastci^s. 

Blistering  cerate,  when  ordered  in  prescription  as  a  cenite  to  be 
dispensed  by  weight  and  spread  at  the  bedside  of  the  patient,  is 
ordered  by  its  officinal  name;  when  designed  to  be  spread  a:^  a 
plaster,  it  is  called  Em-plastriuii  cpispastirum^  the  size  being  gene- 
rally conveyed  thus,  3  x  G  (meaning  three  inches  wide  by  6  Ion£i 
or  any  other  size  desired,  or  a  pattern  may  acctmipany,  giving  tU 
shape  and  size.  Sometinies  .the  purpose  for  which  it  is  require<l  is 
expressed,  and  the  precise  size  and  shape  are  left  to  the  phannaci>t; 
at  others,  it  is  left  optional  with  the  attendant  whether  to  spread 
the  blister  himself,  or  to  have  it  spread  at  the  shop  by  a  prescri}*- 
tion  like  the  following :  B. — Carati  cantharidis, q.  s.,  ut  fiat  emplas- 
trum  epispasticum  3x6. 

Besides  the  familiar  Ceratum  cantharidis,  the  Pharmacopixia  now 
recognizes  a  preparation  under  the  name  Ceratum  exiriwfi  canlhd' 
ridcs^  in  wliich  an  alcoholic  extract  of  the  flies  is  mixed  with  re^in, 
w^ix,  and  lard;  it  is  a  more  elegant  preparation,  but  is  as  yet  but 
little  prescribed.  It  is  well  adapted  to  dilution  with  8imj)le  cerate 
in  the  proportion  of  one  part  to  four  or  eight  as  a  stimulating 
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ssiiig  to  blistered  surfaces  for  maintaining  their  discharge  and 

venting  healing.     {See  Working  Formulas.) 

?he  best  material  on  whict  to  spread  a  blister  is  adhesive  plaster 

sh ;  if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by 

rming  the  margin  over  a  lighted  lamp,  and  pressing  it  carefully 

to  the  part.     It  should  also  be  so  incised  from  the  edges  inward 

to  be  readily  adapted  to  the  inequalities  of  the  surface  to  which 

)lied.     Kid  or  split  sheepskin,  or  even  thick  glazed  paper,  also 

jwer  a  good  purpose,  in  which  case  the  margin  is  made  very 

rrow,  and  three  or  four  strips,  about  half  an  inch  wide,  of  adhe- 

e  plaster  are  warmed  and  drawn  over  the  outside  to  hold  it  in 

place. 

Blisters  to  be  applied  behind  the  ears  are  much  prescribed ;  in 
reading  these  care  must  be  taken  to  have  them  the  reverse  of 
ch  other,  or,  after  they  are  spread,  it  may  be  found  they  both  fit 
e  same  ear.  It  is  well,  in  the  case  of  these,  to  leave  the  margin 
uch  the  widest  at  the  part  furthest  from  the  ear  and  below,  where 
e  hair  will  not  interfere  with  its  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment; 
cold  weather,  or  when  the  cerate  is  very  stitf,  I  use  the  thumb, 
hich  makes  a  smooth  and  very  neat  surface ;  a  spatula  slightly 
armed  answers  very  well.     After  the  blister  is  spread,  it  is  well 
)  paint  over  its  surface  with  ethereal   tincture  of  cantharides, 
hich  increases  its  activity,  or  lay  a  piece  of  tissue  paper  over  its 
rhole  surface,  and  coat  this  with  the  ethereal  tincture. 
It  is  considered  a  good  precaution  to  remove  the  blister  as  soon 
a  it  has  thoroughly  reddened  the  skin,  and  then  to  apply  a  cata- 
plasm of  bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the 
kin.   A  blistering  plaster  usually  requires  from  six  to  twelve  hours 
o  raise  the  skin. 

The  ditterent  blistering  tissues  are,  I  believe,  all  made  by  extract- 
ng  cantharidin  from  the  flies  with  ether  or  oil  of  turpentine,  and 
brming  it  into  a  plaster,  which  is  then  spread  on  paper,  silk,  or 
>ther  suitable  fabric.  The  proportions  indicated  by  Mohr  and 
Redwood  are  as  follows :  To  one  part  of  the  yellowish  oily  residue 
left  after  the  evaporation  of  the  ether  from  ethereal  tincture  of 
flies,  add  two  parts  of  melted  white  wax,  and  spread  a  thin  layer 
over  the  surface  of  paper. 

The  following  formula  is  from  the  London  Pharmaceutical  Joum.j 
1860 :— 

'  Take  of  Cantharidin gr.  j. 

White  wax 3j 

Olive  oil 3v 

Melt  together.  "With  a  brush  paint  it  over  some  white  bibulous 
paper  and  hang  it  up  to  dry  in  a  current  of  air.  Take  a  piece  of 
pink  paper  of  the  form  and  size  required ;  the  under  colored  side 
paint  over  with  a  weak  solution  of  India  rubber  (or  gutta-percha), 
cut  the  cantharidin  paper  to  the  form  and  size  of  the  pink  paper,  less 
a  margin,  and  while  the  pink  paper  is  still  sticky  place  the  other 
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upon  it.     Before  applying,  this  blister  should  be  held  over  the 
steam  escaping  from  a  vessel  of  hot  water. 

Charta  CaiitharidiSy  JJ.S.T.    {Cantharides  Paper,) 

Take  of  White  wax,  four  troyounces. 

Spermaceti,  one  and  a  lialf  troyounce. 

Olive  oil,  two  troyounces. 

Canada  turpentine, 

Cantharides,  in  powder,  each,  half  a  troj'^ounce. 

Water,  five  fluidounces. 

Mix  all  the  substances  in  a  tinned  vessel,  and  boil  gently  for  two 
hours,  constantly  stirring.  Filter  through  a  woollen  strainer  with- 
out expressing,  and  keep  the  mixture  in  a  liquid  state  by  means  of 
a  shallow  water-bath  with  an  extended  surface.  Coat  strips  of 
paper  upon  one  side  only  with  the  melted  plaster,  by  passing  them 
successively  over  the  surface  of  the  liquid,  and  cut  the  strips  when 
dry  into  rectangular  pieces. 

Charta  Sinapis yJJ.  S.  P.     {Mustard  Paper.) 

Take  of  Black  mustard,  in  powder,  ninety  grains. 

Solution  of  gutta-percha,  a  sufficient  quantity. 

Mix  the  mustard  with  as  much  of  the  solution  as  may  be  neces- 
sary to  give  it  a  similiquid  consistence;  then  apply  the  whole  of 
the  mixture  by  means  of  a  suitable  brush  to  a  piece  of  rather  stiff 
paper  four  inches  square,  so  as  completely  to  cover  one  side  of  it, 
and  allow  tlie  surface  to  dr3\  Before  being  applied  to  the  skin, 
let  the  mustard  pai)er  be  dipped  for  about  fifteen  seconds  in  warm 
water. 

These  two  preparations  are  new  officinals  in  the  last  edition  of 
the  U.  S.  Phannacopxla^  and  are  designed  to  supply  the  places  of 
popular  remedies  of  this  class.  They  are  to  be  greatly  commended 
on  the  score  of  cleanliness,  efficiency,  and  portability. 


Third  Group. — Cn^ates  and  Ointments^in 
dients  are  incorporated  by  trituration  with 

{Fluid  ext.  from  1  part  saviii. 
4  parts  rehiii  cerate, 
f  1  part  powdered  galls. 
\  7  parts  lard. 
r  1  part  carbolic  acid. 
\7  parts  simplo  ointment. 

3^s-f  Aq.  f3s8  to  3J  lard* 

BJ  to  §j  lard. 
/  1  part  ZnCOj. 
(^  •')  parts  ointment  of  lard. 

1  part  ZnO,  0  parts  lard. 
J  1   part  tart.  ant.  et  potass. 
14 


which  the  Medicinal  Ingn- 
the  Unctuous  Ingrediads, 


Cerat.  sabinae. 
Ung.  gallte. 

Ung.  acidi  carbolici. 

Ung.  ncidi  tannici. 
Uug.  veratriaj. 

Cerat.  zinci  carb. 

Ung.  zinci  oxidi. 

Ung.  antimonii. 


} 


Ung.  hydrargjri. 


parts  lard. 
(  2  parts  mercury. 
\  1  each  lard  and  suet. 

Ung.  hjdrar.  ammon.     \  If"*'  N"?"eC1. 

(  12  parts  Simple  ointment. 
Ung.  hyd.  iod.  rub.  gr.  xvi  to  ^. 

Ung.  hyd.  oxid.  flav.      /iP^'-tHgO. 

(  /  parts  oint 


tment. 


Stimnlatlng  dressing  applied 
to  blisters. 

I  Astringent,  used  in  piles. 

I  Antiseptic. 

Astringent,  used  in  pil<»s- 
An  anodyne  in  neuralgia. 

\  Mild  astringent  and  desiccsnl 

Mild  astringent  and  desicwnL 

}  Vesicant,   producing  pustalar 
eruptions. 
1  Alterative,    used    to  product 
j      mercurial  impression. 

V  AlteratiTe,  desiccant 

Discutient. 

\  Stimulant. 


Dug,  CantV>^T\a\s.  /  \  P"'  «*■••  .•="""■•. 

•^  \  .^  YuTV'i  T<5>a\u  cerate. 


} 


StimulanL 
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.  hyd.  ozid.  mb. 
;.  iodinii. 
;.  iodinii  comp. 
;.  potassii  iodid. 
g.  plambi  oarb. ' 

g.  plumbi  iodidi. 

g.  snlphuris. 
g.  bclladonnsB. 
g.  Btramonii. 

tg.  tabaoi. 

ig.  creasoti. 

ig.  zioci  oxidi. 


{ 
{ 


{ 
i 
{ 


1  part  HgO  (fine  powder). 

8  parts  ointment  of  lard. 

1  part  I,  I  part  KI. 

24  parts  lard  +  Aq. 
f  1  part  I,  2  parts  KI. 
\  82  parts  lard. 

1  part  KI  4- 1  part  Aq. 

8  parts  lard. 

1  part  PbCOj. 

7  parts  ointment  of  lard. 

1  part  Pbl,. 

7  parts  ointment. 

1  part  S  to  2  lard. 

1  part  extract,  8  lard. 

1  part  extract,  7  lard. 

{Aqueous  ext.  from  1   part  to 
16  parts  Inrd. 
f  588  to  lard  ^. 
Gr.  80  to  ointment  benzoin  400 
grs. 


{ 


\  Stimulating,  alteratiTe. 

>  Discutient,  alterative. 
I  Discutient,  alterative. 
I  Discutient,  alterative. 

I  Astringent  and  desicoant. 

I  Discutient. 

Specific  in  itch. 

Anodyne. 

Anodyne. 

V  Anodyne. 

Antiseptic,  mild  escharotio. 

>  Desiooant 


It  would  extend  this  chapter  beyond  convenient  limits  to  dwell 
1  detail  upon  each  of  these  numerous  officinal  triturated  ointments, 
'hey  may  be  made  in  a  mortar  with  the  use  of  the  pestle,  or  on  a 
lie  or  slab  with  a  spatula.     The  medicinal  ingredients  of  a  dry 
ubstance  should  be  invariably  in  a  very  fine  powder  before  incor- 
K>rating  it  with  the  ointment.     {See  chapter  on  Dispensing.)     This 
ondition  may  be  attained  without  the  necessity  of  soiling  a  mor- 
ar,  by  the  use  of  a  muller.     Iodine  is  a  crystalline  substance  which 
lannot  be  conveniently  reduced  to  fine  powder,  and   is  therefore 
iirected  to  be  dissolved  by  the  use  of  iodide  of  potassium  and  a 
few  drops  of  water.     In  a  few  instances  it  is  found  necessary  to 
joften  the  unctuous  ingredients  beforehand  by  a  moderate  heat, 
applied  either  to  the  spatula  or  by  warming  the  tile ;  the  combus- 
tion of  a  little  alcohol  on  the  surface  of  a  tile  will  give  it  the  requi- 
site warmth  without  the  risk  of  fracturing  it  by  the  application  of 
heat  from  beneath. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is 
a  recent  improvement,  and  may  be  extended  to  all  medicines  of 
that  class,  including  opium,  which  in  aqueous  extract,  possesses 
advantages  over  the  powdered  drug. 

Belladonna  and  stramonium  ointments,  as  shown  in  the  syllabus, 
are  made  by  trituration  from  the  extracts,  taking  care  to  soften  the 
extract  by  triturating  with  water  before  adding  the  simple  oint- 
ment or  lard.  This  process  is  only  adapted  to  small  quantities  to 
be  speedily  used,  it  will  separate  in  warm  weather  by  tlie  softening 
of  the  lard,  and  is  liable  to  be  gritty  on  account  of  the  formation 
of  crystals  of  oxalate  of  potassa  in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  pro- 
portion, 3j  to  Sj. 

Red  precipitate  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  impor- 
tant preparation,  being  most  extensively  used  as  an  eye-salve  and 
the  basis  of  many  of  the  popular  medicines  of  that  description.  By 
trituration,  the  oxide  becomes  changed  to  an  orange-colored  powder, 
which  imparts  a  similar  hue  to  the  ointment ;  it  is  variously  diluted 
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to  meet  the  case  for  which  prescribed ;  wh< 
tisaumes  a  red  color,  or  changes  to  blue,  aod  i 

FonRTH  Geocp. — In  which  the  Fatty  Ing 

Changed. 


This  group,  containing  one  each  of  the  o 
find  cerata,  has  been  reduced  by  the  transfe 
the  Bubstitution  of  an  improved  process,  to 

Citrine  Ointment. — The  first  named  is  n 
solution  of  nitrate  of  mercury  to  lard  heat 
cence  occurs,  sometimes  inconveniently,  b 
wooden  or  horn  spatula  the  ointment  buI 
beautiful  citrine-colored  mass  of  conveiiiei 
much  eatecraed  as  a  "sub-caustic"  applicati 
a  change  in  this  process,  being,  as  is  auppo 
into  elaidin  and  elaic  acid,  and  the  nitrat 
(luced  to  a  yellow  sub-nitrate.  Owing  to 
imderstood  this  preparation  varies  much  in 
ttometimes  too  by  age  it  is  changed  to  a  di 
lion  of  suboxide  of  mercury,  when  fusion 
ttle  nitric  acid  will  restore  the  color. 

Much  of  the  trouble  experienced  in  obti 
ment  of  good  consistence  will  be  avoided  I 
solution  at  a  temperature  of  about  108°  F. 

Goulard's  cerate  of  s\d>acetote  of  lead  is  t 
iipplicatioti,  but  of  all  the  officinal  ointmei 
change ;  a  sort  of  lead  soap  is  formed  by  th 
of  Bubacelate  upon  the  melted  oily  mix 
should  have  a  rich,  yellowish-green  tinge, 
oil,  and  a  pleasant  odor  of  camphor,  witi 
iectlj  excluded  from  the  air  it  will  keep  pr 
made  in  small  quantity.  When  of  a  whit' 
it  should  be  invariably  rejected  aa  worse  th 
lemporaueous  Process,  page  872.) 

"WoRKiKQ  Formulas  for  Preparing  the  Ci 

Cerata. 
Cerflfwrn,  U.  S.  P.     (Cer 
Ceratum  Ailipis,   U.S.  P.  l: 
Take  of  Lard,  eight  troj-ounccs. 

AVhito  wax,  four  troyouncea. 
Melt  them  together,  and  stir  tlie  mizturi 

Ceratum  Cantkaridis,  U.  S.  P.     {M 
Take  of  Cantharidee,  in  very  fine  powder,  twt 
Yellow  wax, 

Rexin,  each,  seven  troyouncea. 
Lard,  ten  troyouncea. 
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To  the  wax,  resin,  and  lard,  previously  melted  together,  and 
rained  through  muslin,  add  the  cantharides,  and,  by  means  of  a 
ater-bath  keep  the  mixture  in  a  liquid  state  for  half  an  hour, 
irring  occasionally.  Then  remove  it  from  the  water-bath,  and 
ir  it  constantly  until  cool. 

It  is  important  and  essential  to  making  the  cerate  smooth  and 
fficient  that  the  flies  should  be  reduced  to  an  extremely  fine  pow- 
er and  passed  through  a  bolting  cloth,  as  many  particles  of  the 
.ies  are  very  light  and  pass  over  in  dusting,  which  when  mixed  in 
he  cerate  will  render  it  very  uneven  and  unsightly. 

Ceratum  Cetaceiy  TJ.  S.  P.    {Cerate  of  Spermaceti.) 

Take  of  Spermaceti,  a  troyounce. 

White  wax,  three  troyounces. 
Olive  oil,  five  troyounces. 

Melt  together  the  spermaceti  and  wax;  then  add  the  oil  pre- 
viously heated,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Eztracti  Cantharidis^  U.  S.  P.    {Cerate  of  Extract  of 

Cantharides.) 

Take  of  Cantharides,  in  fine  powder,  ^\e  troyounces. 

Stronger  alcohol,  two  pints  and  a  half^  or  a  sufficient  quantity. 
Resin,  three  troyounces. 
Yellow  wax,  six  troyounces. 
Lard,  seven  troyounces. 

Moisten  the  cantharides  with  stronger  alcohol,  pack  them  in  a 
cylindrical  percolator,  and  gradually  pour  on  stronger  alcohol, 
until  the  liquid  passes  nearly  colorless.  Evaporate  the  filtered 
liquid,  by  means  of  a  water-bath,  to  the  consistence  of  a  soft  extract. 
Mix  this  with  the  resin,  wax,  and  l&rd,  previously  melted  together, 
and  keep  the  whole  at  the  temperature  of  212°  for  fifteen  minutes. 
Lastly,  strain  the  mixture  through  muslin,  and  stir  it  constantly 
until  cool. 

Ceratum  Flumhi  Subacetaiis^  U.  S.  P.*     {Goulard's  Cerate.) 

Take  of  Solution  of  subacetate  of  lead,  two  fluidounces  and  a  half. 
White  wax,  four  troyounces. 
Olive  oil,  eight  troyounces. 
Camphor,  thirty  grains. 

Mix  the  wax,  previously  melted,  with  seven  troyounces  of  the 
oil.  Then  remove  the  mixture  from  the  fire,  and,  when  it  begins 
to  thicken,  gradually  pour  in  the  solution  of  subacetate  of  lead, 
stirring  constantly  with  a  wooden  spatula  until  it  becomes  cool. 
Lastly,  add  the  camphor  dissolved  in  the  remainder  of  the  oil,  and 
mix  them. 

A  second  formula  is  given  in  the  Pharmacopoeia^  which  admits  of 
its  being  made  extemporaneously,  and  this  in  the  editor's  opinion  is 
the  better  course,  as  the  cerate  made  by  the  first  formula  is  rarely 
good  if  prepared  even  for  a  short  time. 

*  See  remarks  on  page  S70. 
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Take  of  Cerate,  three  hundred  and  fifty  grain 
Olive  oil,  fifty  grains. 
Solution  of  Bubacetate  of  lead,  a  fluii 
Liniment  of  camphor,  twelve  grauu. 
Mix  intimately. 

Ceratum  MesincB,  U.  S.  P.     {Bai 
Take  of  Resin,  ten  troyouncee. 

Yellow  wax,  four  troyounces. 
Lard,  sixteen  troyounces. 
Melt  them  together,  strain  the  mixture  1 
it  constantly  until  cool. 

Ceratum  Resinte  Compositum,  U.  S.  P. 
Take  of  Resin, 
Suet, 

Yellow  wax,  each,  twelve  troyoimcet 
Turpentine,  six  troyounces. 
Flaxseed  oil,  aeveu  troyounces. 
Melt  them  together,  strain  the  mixture 
it  conetantly  until  cool. 

Ceratum  SahiniB,  U.  S.  P.    {Cen 

Take  of  Fluid  extract  of  savine,  three  fluidoi 

Reain  cerate,  twelve  troyounces. 

Melt  the  cerate,  add  the  fluid  extract,  ai 

a.  moderate  heat  till  the  alcohol  has  evupuj 

Ceratum  Saponis,  U.  S.  P.     (^ 

Take  of  Soap  plaster,  two  troyounces, 

Wliite  wax,  two  troyounces  and  a  hf 
Olive  oil,  four  troyounces. 
Mc!t  together  the  plaster  and  wax,  add 
tinning  the  heat  a  short  time,  etir  the  mix 

Ceratum  Zinci  Carbonatis, 
SnbBtltate  for  Ceratum  Caiamluie,  J 
Take  of  Precipitated  carbonate  of  zinc,  two  t 
Ointment  of  lard,  ten  troyounces. 
Mis  them. 

Ukoubnta. 
Unguentum,  U.  S.  P.     (JJnguentum  Aa 
Take  of  Lard,  eight  troyounces. 

Yellow  wax,  two  troyounces. 
Melt  them  together  with  a  moderate  hei 
coiidtuutly  while  cooliug. 

Unguentum  Acidi  Carbdici, 

Tiike  of  Carbolic  acid,  sixty  grains.  - 

Ointment,  four  hun«&ed  and  twenty 
Mix  them  thoroughly. 
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Unguenlum  Acidi  Tannicij  TJ.  S.  P. 

Take  of  Tannic  acid,  thirty  grains. 
Water,  half  a  fluidrachm. 
Lard,  a  troyounce. 

lub  the  acid  first  with  the  water,  and  then  with  the  lard,  until 
y  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguenlum  Antimonii^  TJ.  S.  P.     {Tartar  Emetic  Ointment) 

Take  of  Tartrate  of  antimony  and  potassa,  in  very  fine  powder,  one  hun- 
dred and  twenty  grains. 
Lard,  a  troyounce. 

Elub  the  powder  with  a  little  of  the  lard,  then  add  the  remainder 
i  thoroughly  mix  them. 

Unguentum  Aquce  BoscBj  TJ.  S.  P.    {Cold  Cream.) 

Take  of  Oil  of  sweet  almond,  three  troy  ounces  and  a  half. 
Spermaceti,  a  troyounce. 
White  wax,  one  hundred  and  twenty  grains. 
Bose  water,  two  fluidounces. 

Melt  together,  by  means  of  a  water-bath,  the  oil,  spermaceti,  and 
IX  ;  then  gradually  add  the  rose  water,  aud  stir  the  mixture  cou- 
intly  while  cooling. 

Unguenlum  Belladonnce^  TJ.  S.  P.     {Ointment  of  Belladonna,) 

Take  of  Extract  of  belladonna,  sixty  grains. 
Water,  half  a  fluidracnm. 
Lard,  four  hundred  and  twenty  grains. 

Rub  the  extract  first  with  the  water  until  rendered  uniformly 
ft,  then  with  the  lard,  and  thoroughly  mix  them. 

Unguentum  B&nzoini^  TJ.  S.  P.     {Benzoated  Lard.) 

Take  of  Benzoin,  in  moderately  coarse  powder,  a  troyounce. 
Lard,  sixteen  troyounces. 

Heat  them  together,  by  means  of  a  water-bath,  for  two  hours, 
dth  occasional  stirring ;  then  strain  without  pressure,  and  stir  the 
roduct  constantly  while  cooling. 

Unguentum  Creasoti^  TJ.  S.  P.    {Ointment  of  Creasote.) 

Take  of  Creasote,  half  a  fluidrachm. 
Lard,  a  troyounce. 

Mix  them. 

Unguentum  Gallce^  TJ.  S.  P.     {Gall  Ointment.) 

Take  of  Nutgall,  in  very  fine  powder,  a  troyounce. 
Lard,  seven  troyounces. 
Mix  them. 

Unguentum  Hydrargyri  lodidi  Rubric  TJ.  S.  P. 

Take  of  Bed  iodide  of  mercury,  in  very  fine  powder,  sixteen  grains. 
Ointment,  a  troyounce. 

Rub  them  together  till  they  are  thoroughly  mixed. 
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Unguentum  Eydrargyri*  U.  S.  P.     (( 
Take  of  Mercury,  twenty-four  troyounceB. 
Suet,  each,  twelve  troyounces. 
Rub  the  mercury  with  a  troyounce  of  1 
tion  of  the  lard,  until  the  globtiles  cease 
the  remainder  of  the  lard,  and  of  the  eu< 
heat,  and  thoroughly  mix  them, 

Unguentum  Hydrargyri  Ammoniata^  U.  f 
Ointment.) 
Take  of  Ammoniated  mercury,  in  very  fine  ] 
Oiotmeat  of  lard,  a  troyounce. 
Mix  them. 

Unguentum  Hydrargyri  NUratiSy  U.  S.  1 
Take  of  Mercury,  a  troyounce  and  a  half. 
Nitric  acid,  three  troyounces  and  a 
Lard,  sixteen  troyounces  and  a  half 

DiHSolve  the  mercury  in  the  acid,  then  h 
vessel,  and  when  the  temperature  reache 
ture  from  the  fire.  To  thie  add  the  mere 
a  wooden  spatula,  stir  constantly  so  long  a 
and  afterwards  occasionally  until  the  oiut 

Unguentum  Hydrargyri  Oxidt  Flavi,  IT.  8. 

Oxide  of  Mercury. 

Take  of  Tellow  oxide  of  mercury,  in  very  fii 

Ointmoat,  four  hundred  and  twenty 

Rub  the  oxide  with  the  ointment  gn 
are  thoroughly  mixed. 

UngueiUum  Hydrargyri  Oxidi  Subri,!!. 
OintmenL) 


Add  the  oxide  of  mercury  to  the  ointi 
with  a  gentle  lieat,  and  thoroughly  mix  tl 
This  ointment  should  have  a  distinctly 
be  free  from  rancidity  and  grit, 

Unguentum  Cantharidis,  U.  S.  P.     Oin 
Take  of  Cantharides  cemte,  one  hundred  anc 
Beain  cerate,  three  hundred  and  aixl 
Mix  them  thoroughly. 

*  Tills  ointment  1b  □Huallj'  made  by  manufncliireni  < 
contains  only  one  part  of  mercury  In  two  or  threi 
When  ordering  Ic,  the  phyolclan  Bbcinld  specify  "oi 
niinienius,  one  or  iba  chief  of  wlilcli  1h  thnr  of  Indiici 
llH  »pplk^lloti  In  the  IIiIkIi".  nrinplis,  ere.     Tlie  nuoic 

to  tUis  olutiuetkt  U  'Mou:iii\M  Va\fii«KiVta%M  «iVW^ 


OINTMENTS.  875 

Unguentum  lodinii^  TJ.  S.  P.    {Ointment  of  Iodine.) 

Take  of  Iodine,  twenty  grains. 

Iodide  of  potassium,  four  grains. 
Water,  six  minims. 
Lard,  a  troyounce. 

Rub  the  iodine  and  iodide  of  potassium  first  with  the  water,  and 
en  with  the  lard  until  they  are  thoroughly  mixed. 

Unguentum  lodinii  Compositum^  U.  S.  P.    {Compound  Ointment  of 

Iodine,) 

Take  of  Iodine,  fifteen  grains. 

Iodide  of  potassium,  thirty  grains. 
Water,  thirty  minims. 
Lard,  a  troyounce. 

Rub  the  iodine  and  iodide  of  potassium  first  with  the  water,  and 
hen  with  the  lard,  until  they  are  thoroughly  mixed. 

Unguentum  Mezerei,  U.  S.  P.     {Mezereon  Ointment.) 

Take  of  Fluid  extract  of  mezereon,  four  fluidounccs. 
Lard,  fourteen  troyounces. 
Yellow  wax,  two  troyounces. 

Melt  the  lard  and  wax  together  with  a  moderate  heat,  add  the 
luid  extract  of  mezereon,  and  stir  the  mixture  constantly  until 
:he  alcohol  has  evaporated,  then  continue  to  stir  while  cooling. 

Unguentum  Picis  Liquidce^  TJ.  S.  P.    {Tar  Ointment.) 

Take  of  Tar, 

Suet,  each,  twelve  troyounces. 

Mix  the  tar  with  the  suet  previouslv  melted  with  a  moderate 
heat,  and  having  strained  the  mixture  through  muslin,  stir  it  con- 
stantly while  cooling. 

Unguentum  Plumbi  Carbonaiis^  U.  S.  P.    {Ointment  of  Carbonate  of 

Lead.) 

Take  of  Carbonate  of  lead,  in  very  fine  powder,  sixty  grains. 
Ointment  of  lard,  four  hundred  and  twenty  grains. 

Add  the  carbonate  of  lead  to  the  ointment  previously  softened 
with  a  gentle  heat,  and  thoroughly  mix  them.  ^ 

Unguentum  Plumbi  lodidi^  TJ.  S.  P.     {Ointment  of  Iodide  of  Lead.) 

Take  of  Iodide  of  lead,  in  very  fine  powder,  sixty  grains. 
Omtment,  four  hundred  and  twenty  grains. 

Rub  the  iodide  of  lead  with  the  ointment  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Potassii  lodidi^  TJ.  S.  P,     {Ointment  of  Iodide  of 

Potassium.) 

Take  of  Iodide  of  potassium,  in  fine  powder,  sixty  grains. 
Water,  a  fluidrachm. 
Lard,  four  hundred  and  twenty  grains. 
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Dissolve  the  iodide  of  potaeeium  in  thei 
tlieu  add  the  lard  gradually  aod  thorough! 

O-nguentum  Siramonii,  U.  S.  P.     {Ointr 
Take  of  Extract  of  stramonium,  sixty  graina. 
Water,  half  a  fluidraclim. 
Lard,  four  hundred  and  twenty  grain 

E,nb  the  extract  first  with  the  water  ui 
wft,  then  with  the  lard,  and  thoroughly  in 

Unguentum  Sulphuris,  U,  S,  P.    {Oin 
Take  of  Sublimed  sulphur,  a  troyoimce. 
Lard,  two  troyovmceB. 
Mix  them. 

U.iguenlum  Sulphuris  lodidi,  U.  S.  P.  {Ointv 
Take  of  Iodide  of  sulphur,  thirty  grains. 
Lfird,  a  troyounce. 
Rub  the  iodide  of  enlphDr,  first  reduced  ■ 
little  of  the  lard,  then  add  the  remainder,  an 

Unguentum  Tabaci,  IT.  S.  P.     (Oi'nft 
Take  of  Tobacco,  in  flna  powder,  half  a  troyo 

I^rd,  eight  tro^ouncca. 
Water,  a  eufScient  quantity. 

Moisten  the  tobacco  with  a  little  water,  ir 
glass  percolator,  and,  having  pressed  it  fin 
until  four  fluidouneos  of  filtered  liquid  h. 
this  to  the  consistence  of  a  soft  extract,  and 
the  lard. 

Unguentum  Veratn(E,'U.S.V.    {Oint 

Take  of  Veratria,  twenty  grains. 
Lard,  a  troyounce. 

Rub  the  veratria  with  a  little  of  the 
niainder  and  thoroughly  mix  them. 

Unguentum  Zijici  Oxidi,  U.  S.  P.     {Ointn 
Take  of  Oxide  of  zinc,  eighty  grains. 

Ointment  of  benzoin,  four  hundred  g: 
Mix  them  thoroughly. 

Sblbctiohs  from  Unofficihal  Cerati 
Glycerin  Ointment.    (J.  H. 

Take  of  Spermaceti 

white  wax 

Oil  of  almonds 

Glycerin 

Melt  the  wax  and  spermaceti  with  the  oi 
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J  heat ;  put  these  into  a  wedgewood  mortar,  add  the  glycerin, 
[  triturate  until  eold. 

Hycerin  can  only  be  incorporated  with  fats  when  they  are 
:ened  to  about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for 
J.  This  is  a  bland  and  pleasant  ^application,  which  if  desired 
y  be  appropriately  perfumed  to  render  it  more  popular. 

• 
Cold  Cream.    (Dr.  L.  TurnbuU's  Recipe.) 

Take  of  White  wax Sj-  i 

Oil  of  almonds fsiv.  I 

Rose-water f^ij. 

Borax ^ss. 

Oil  of  roses ntv. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a 
ntle  heat,  then  dissolve  the  borax  in  the  rose-water  and  add  the 
lution  to  the  heated  oil,  stirring  constantly  till  cool ;  then  add 
e  oil  of  roses,  stirring.  It  is  well  to  warm  the  rose-water  a  little, 
to  add  it  to  the  ointment  before  it  is  much  cooled,  thus  prevent- 
g  any  granulation  of  .the  wax;  to  secure  the  advantage  of  the 
)rax  the  quantity  of  rose-water  ought  to  be  increased  to  at  least 
iv  and  that  slightly  warmed,  as  borax  requires  twelve  parts  of 
ater  for  solution. 

Thus  prepared,  cold  cream  is  a  beautiful  snow-white,  smooth, 
and  ointment,  about  the  consistence  of  good  lard,  and  an  admir- 
>le  substitute  for  that  excipient.  It  is  too  soft  for  a  convenient 
p  salve,  and  the  following  is  preferred : — 

Hose  Lip  Salve, 

Take  of  Oil  of  almonds 5iU- 

Alkanet 3ij. 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

White  wax ^iss. 

Spermaceti ^ss. 

Melt  with  the  colored  oil  and  stir  it  until  it  begins  to  thicken, 
hen  add — 

Oil  of  rose  geranium gtt.  xxiv. 

This  may  be  put  into  small  metallic  boxes  for  the  waistcoat  pocket. 

Elemi  Ointment 

Take  of  Elemi  (resin) ^ij. 

Simple  cerate 3U' 

Resin  cerate ,?ss. 

Peruvian  balsam ^^. 

Fuse  together  and  mix  thoroughly. 

It  is  much  prescribed  by  Prof,  rancoast,  of  the  Jefferson  Medical 
CJollege,  as  an  elegant  substitute  for  resin  cerate. 

The  London  PA«r7waco/)«2acontains  another  formula,  which  nearly 
igrees  with  the  following,  of  the  Prussian  Pharmacopoeia: — 

Take  of  Elemi, 

Turpentine, 

Suet, 

Lard,  each,  equal  parts. 

Fuse,  strain,  and  mix. 
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Compound  Cerate  of  Lead. 

Take  of  Cerat.  plumbi  subacet., 

Cerat.  simp.,  aa Tgg^ 

Hydrarg.  chlor.  mit.,  *     •     •  o 

Pulveris  opii,  aa      . sj 

Mix. 

Used  in  cutaneous  eruptions  of  local  character. 

The  above  prescription  is  attributed  to  Dr.  Parrish,  Senior. 


Improved  Tobacco  Ointment 


Take  of  Tobacco  leaves 
Vinegar    .     . 


oy! 


Digest  the  leaves  in  the  vinegar  till  evaporated  to  Oss ;  strain 
and  express  the  liquid,  then  evaporate  by  moderate  heat  to  about 
f3iij;  triturate  this  with — 

Extract  of  belladonna 5;^ 

Then  take  of — 

Camphor,  in  powder ^viss. 

Kesin  cerate [    [    5viss. 

Mix  these  by  fusion  at  a  moderate  heat,  and  incorporate  them 
with  the  mixed  extracts  of  tobacco  and  belladonna. 

This  is  a  very  superior  stimulating  and  anodyne  application,  first 
published  by  Wm.  J.  Allinson,  of  Burlington,  K.  J. 

Garlic  Ointment. 

Take  of  Fresh  garlic 2  or  3  cloves. 

I^^^^ 5j. 

Digest  at  a  moderate  heat  for  half  an  hour, and  strain;  a  useful 
application  to  the  chest  in  croup. 

Ung.  cantharidis^  restored  in  the  late  edition  of  tKe  Phanixn^ 
poeia,,  is  made  by  mixing  5ij  of  cerate  of  cantharides  with  ;^vj  of 
resin  cerate,  which,  as  in  the  case  of  savine  ointment  in  the  last 
group,  is  used  as  a  vehicle.  These  two  ointments  are  chieflv  md 
for  the  same  purpose,  as  stimulating  applications  to  blistered  sar- 
faces. 

Care  must  be  taken  to  distinguish,  in  prescriptions,  between  the 
cerate  and  ointment  of  cantharides;  the  former  being  blistering 
cerate,  and  the  latter  only  a  stimulating  dressing  for  blisters. 

Aconitia  Ointment 

Take  of  Aconitia pr.  rvj. 

OUve  oil 38S. 

Triturate  together,  and  then  incorporate  with — 

Lard -j. 

A  good  substitute  for  this  very  expensive  preparation  will  be 
found  among  the  liniments. 
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0. 145. — Tetter  Ointment  prescribed  by  the  late  Dr.  S.  G.  Morton. 

Take  of  Calomel, 

Alum  (dried),  in  powder, 
Carbonate  of  lead, 

Oil  of  turpentine,  each 3ij. 

Simple  ointment ^iss. 

Triturate  the  i)Qwder8  together  till  they  are  impalpable  and 
)roughly  mixed,  then  incorporate  them  with  the  oil  and  cerate. 
This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by 
als  during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
stile  soap  in  the  morning,  wipe  dry,  and  dust  with  pure  starch. 

Tetter  Ointment  prescribed  by  Dr.  Physic. 

Take  of  Hydrarg.  ammoniat 3j. 

Hydrarg.  chlor.  corros gr.  x. 

Alcohohs f  3j. 

Plumbi  acetatis ^ss. 

Adipis 5j. 

Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white 
■ecipitate  and  sugar  of  lead,  and  make  an  ointment,  to  be  applied 
vice  daily. 

A  Salve  resembling  ^^Becker^s  Eye  Balsam.^' 

Take  of  Calamine, 

Tutty,  of  each jiss. 

Bed  oxide  of  mercury jvj. 

Camphor,  in  powder 3j. 

Almond  oil 3j. 

White  wax |iss. 

Fresh  butter 3viij. 

Reduce  the  mineral  substances  to  a  very  fine  powder,  and  incor- 
lorate  with  the  oil  in  which  the  camphor  has  been  dissolved  with 
he  wax  and  butter  previously  melted  together.  The  butter  must 
le  deprived  of  salt,  if  present,  by  washing  with  warm  water. 

The  reputation  of  Becker's  Eye  Balsam  is  widely  extended. 

Compound  Iron  Ointment. 

Take  of  Common  iron  rust |iijss. 

Powdered  red  oxide  of  mercury 3J?  3j- 

Make  into  an  impalpable  powder,  and  add  to — 

Washed  lard ^ij. 

For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiva), 
particularly  of  a  scrofulous  character,  eruptions  on  the  face  and 
body  of  young  children,  etc. 

Unguentum  Cretce.    (Westminster  Hospital.*) 

Take  of  Prepared  chalk .^^ij. 

Olive  oil 3188. 

Lard 3iy8S. 

Mix. 

*  Prom  Sqnire'8  Pbarm.  of  London  Hospitals. 
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Ung.  Picis  c.  Svlpkure.     (Middlet 

Take  of  Sulphur  and  tar,  of  each    .... 
Hyaro-Bulphuret  of  araiuonia.     .     . 

Prepared  chalk 

Lard  to  make 

Mix. 

Unguentum,  Ferri  Ckloridi,    {Same 

Take  of  Ferri  chloiidi 

Aicungiie 

MiBce. 

Ointment  of  Cod4iver  { 

Take  of  Fresh  cod-liver  oil 

White  wax, 

Spermaceti,  of  each 

Molt  together,  Btirring  as  it  coola. 
Tliia  IB  used  in  ophthslmis  and  opaeit 
iiloiie  or  combined  with  a  little  citrine  oiu 
f>r  dressing  for  scrofulous  indurations  am 
Btilf  joints,  and  several  skin  diseases.  It  i 
in  jiorrigo  or  Bcald-head  when  other  remed 

Ointment  of  Croton  C 

Take  of  Croton  oil 

Laid  (softened) 

Mix  well. 

Rubefacient  and  counter-irritant  in  rhem 
Wljua  rubbed  repeatedly  on  a  part,  it  pro< 

tiikir  eruption. 

SufelantTs  Stimvlativg  0) 

Take  of  Beef  gall 

White  soap 

Althea  oiutment 

Petroleum 

Mix  by  the  aid  of  heat,  and  as  it  cools  i 
Powdered  carbonate  of  aramonium 
Powdered  camphor 

Triturate  together. 

AHhea  ointment  is  still  officinal  in  most  E 

liut  some  have  discontinued  it  for  the  i 

iio<'(";tion9  of  marahmallow  root  and  fiaxsee 

i'hiinnacopwias  order,  instead  of  it,  an  oint 

1,  colored  by  turmeric.     The  following 

the  French  Codex  of  1839:— 

Take  of  Powdered  ftenugreek 

OUveoil 

•  From  Sqiiire'R  Pbarm.  or  Londo 
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Digest  for  six  hours,  strain,  and  add — 

Yellow  wax 8  parts. 

Burgundy  pitch 4  parts. 

Turpentine 4  parts. 

Strain,  and  stir  antil  cool. 

Pile  Ointment. 

Take  of  Acetate  of  morphia gr.  v. 

Tannic  acid ^ss. 

Liniment  of  subacetate  of  lead f  388. 

Simple  ointment 3vij. 

Triturate  the  tannic  acid  first  with  the  liniment,  and  then  incor- 
porate it  with  the  ointment. 

LiNiMBNTA,  U.  S.  P.    (Liniments.) 

These  are  fluid  or  semifluid  preparations  designed  to  be  rubbed 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  on  until 
partially  absorbed.  The  oflicinal  members  of  this  class  are  dis- 
played in  the  following  syllabus. 

The  Officinal  Liniments. 
Group  1. — In  which  the  Oily  Ingredient  is  partially  Saponified. 


Lioimentuin  ammonisD. 
(Volatile  liDinient.) 

LiDimeDtam  calcis. 


LiDimentom  saponis. 


<  Ammonia  water,  f  §j. 
Olive  oil,  5ij. 
Lime-water,  fjviij. 
Flaxseed  oil,  {vij. 
^  Castile  soap,  §ij. 
Camphor,  Jj. 
Oil  rosemary,  f^ij. 
Alcohol,  Oj. 
L  Water,  f  §iij. 


i  Stimulating,  rubefacient. 
t  "  Healing,"  or  demulcent. 


The  soap  dissoWed  in  the  dilated 
^Icohol  by  heat,  and  the  stimu- 
lants added. 


Group  2. — Oily  Mixtures, 


Liniment,  cantharidis. 
Uniment.  oampborss. 

Liniment,  chloroformi. 

Liniment,  terebinthinss. 
(Kentish's  ointment.) 

Liniment,  aconiti. 
Liniment,  plumbi  subacet 


Cantharidis,  §j. 
Oil  turpentine,  Oss. 
Camphor,  1  part. 
OliTe  oil,  4  parts. 
Chloroform,  Jiij. 
Olive  oil,  Ji?. 
Resin  cerate,  fl^. 
Oil  turpentine,  Oss. 
Aconite  root,  §vig. 
Glycerin,  f  jj. 
Alcohol,  q.  s. 
01.  olivBB,  ^iij. 
Liq.  plumbi  subacet.  Jij. 


t  Digested  and  strained. 
i  Triturated  in  a  mortar. 

I  Shaken  together. 

(Semifluid,  bj  fusing  the  ingre- 
dients together. 

Percolated,  evaporated  to  f  ^viij. 


Sedative. 


REMARKS  0^  THE  LINIMENTS. 

Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter- 
irritant  in  sore  throats,  and  also  in  rheumatism. 

Lime  liniment  is  applied  with  the  most  happy  effects  to  recent 
scalds  and  burns ;  it  is  one  of  the  most  useful  of  preparations  in 
the  apothecaries'  daily  routine  of  minor  surgery. 

Soap  liniment  is  a  useful  application  for  similar  purposes  with 
56 
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volatile  liniment,  bat  less  active ;  it  is  also  readily  removed  bf 
washinff,  containing  no  oil  which  is  not  saponified. 

OpocmdoCy  formerly  officinal  under  the  name  of  Limmmitin&  \ 
Sapouis  Camphorata,  bat  dismissed  from  the  later  editions,  is  used  j 
as  an  ajpplication  to  sprains,  rheumatic  pains,  etc ;  it  is  put  up  ia  ] 
small  wide-mouth  vials,  into  which  the  finger  is  inserted,  to  soitea  ] 
and  extract  it,  and  differs  from  officinal  soap  liniment  chi^eflya  ] 
being  made  from  animal  oil  soap,  which  thickens  into  a  soft  m« 
when  it  cools. 

Liniment  of  Spanish  flies^  though  usually  applied  as  a  locd  irri- 
tant and  rul)efacient,  is  capable  of  use  as  a  vesicant,  being  af^&l 
on  lint,  and  covered  to  confine  its  vapor. 

Camphor  liniment  is  well  adapted  as  a  vehicle  of  many  substanoei 
applied  in  the  form  of  stimulating  liniment ;  it  is  well  combined 
with  aq.  ammonise,  as  in  Linim.  Ammoniss  Gamphorata,  p.  888. 

Kentish^s  ointmentj  though  so  different  from  lime  liniment,  is  used 
in  nearly  the  same  cases ;  it  is  applied  to  recent  bams,  until  dw 
peculiar  inflammation,  called  ^^  the  fi^e,'^  subsides. 

WoRKDro  Formulas  for  thb  Linimbnts. 
Linimentum  Aeonitiy  U.  S.  P.    {Aconite  Liniment) 

Take  of  Aconite  root,  in  fine  powder,  eight  troyounoes. 
Glycerin,  a  ffuidounoe. 
Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  alcohol  and  let  it 
macerate  for  twenty-four  hours,  then  pack  it  in  a  conical  percolator, 
and  gradually  pour  alcohol  upon  it  until  two  pints  of  tincture  have 
been  obtained.  Distil  oft*  a  pint  and  a  half  of  alcohol,  and  evapo- 
rate the  remainder  until  it  measures  seven  fluidounces ;  to  this  add 
the  fflycerin  and  mix  thoroughly. 

This  tincture  is  designed  to  supply  the  place  of  ointment  of  aco- 
nitia,  and  is  best  used  by  saturating  a  piece  of  lint  of  the  d^ired 
size  with  the  liniment,  and,  after  applying  it  to  the  part  affected, 
covering  it  with  a  piece  of  oiled  silk  a  little  larger  than  the  liut 
It  must  be  used  with  care,  and  not  over  an  abraded  surface. 

Linimentum  AmmonicBj  U.  S.  P.     ( Volatile  Liniment.) 

Take  of  Water  of  ammonia,  a  fluidounce. 
Olive  oil,  two  troyounces. 
Mix  them. 

Linimentum  Calcis^  U.  S.  P.     {Lime  Liniment,) 

Take  of  Solution  of  lime,  eight  fluidounces. 
Flaxseed  oil,  seven  troyounces. 

Mix  them. 

Linimentum  Camphorm,   U.  S.  P.   {Liniment  of  Camphor.) 

Take  of  Camphor,  three  troyounces. 
Olive  oil,  twelve  troyounces. 

Dissi>lve  t>ie  camphor  in  the  oil. 
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inimentum  Cantharidis^  U.  S.  P.    {Liniment  of  Cantharides.) 

Cake  of  Cantharides,  in  fine  powder,  a  troy  ounce. 
Oil  of  turpentine,  half  a  pint. 

igest  the  cantharides  with  the  oil  for  three  hours  in  a  close 
el,  by  means  of  a  water-bath,  and  strain. 

Linimentum  Chloroformi^  TJ.  S.  P.    {Liniment  of  Chloroform.) 

Take  of  Purified  chloroform,  three  troyounces. 
Olive  oil,  four  troyounces, 

lix  them. 

Linimevtum  Saponis^  TJ.  S.  P.    {Soap  Liniment.) 

Tinctara  Saponis  Gampborata,  Pharm.  1850. 

Take  of  Soap,  in  shavings,  four  troyounces. 
Camphor,  two  troyounces. 
Oil  of  rosemary,  Half  a  fluidounce. 
Water,   six  fluidounces. 
Alcohol,  two  pints. 

VIix  the  alcohol  and  water,  digest  the  soap  with  the  mixture,  by 
ans  of  water-bath,  until  it  has  dissolved ;  then  filter,  and,  having 
ded  the  camphor  and  oil,  mix  the  whole  thoroughly  together. 

Linimentum  Terebinihince,  U.  S.  P.    (Kentish's  Ointment.) 

Take  of  Kesin  cerate,  twelve  troyounces. 
Oil  of  turpentine,  half  a  pint. 

Add  the  oil  to  the  cerate  previously  melted,  and  mix  them. 

Linimentum  Plumbi  Suhacetatis,  U.  S.  P. 

Take  of  OHve  oil giij. 

Liq.  plumbi  subacet 5ij. 

Mix  them. 

Unopficinal  Liniments. 

Linimentum  Ammonice  Camphorata. 

Take  of  Camphor  liniment 2  parts. 

Water  of  ammonia 1  part. 

Mix. 

An  improvement  on  volatile  liniment,  having  the  additional 
bdvantage  of  camphor. 

Liniment  Prescribed  in  Catarrhal  Croup. 

Take  of  Camphor Jij,  Qij. 

Oil  of  turpentine f  5j. 

Make  a  solution. 

Liniment  of  Tannin, 

Take  of  Tannic  acid ,^. 

Glycerin f  3J. 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nipples  and  engorge- 
ments of  the  neck  of  the  uterus ;  it  may  be  diluted  with  water  at 
pleasure. 
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Linimentum  Ptumbi  Suboi 

Take  of  Solution  of  aubacetate  of  lead. 

Glycerin,  of  each 

Mix. 

This  IB  designed  to  enable  the  physicia 
lead  in  a  concentrated  form,  and  to  tacilita 
tral  liquids,  without  ita  becoming  so  readil 

Linimentum  Myperiei.    (i 
Take  of  Flower  of  hypcricum  (freah),  a  conve 
Ulive  oil,  aufflcient  to  cover  it 

Macerate  in  the  sun  for  fourteen  days,  e 
A  well-knowu  and  popular  applicatioi 

sprains. 

The  flowers  of  hyperienm  (St.  John's  w 

nally  in  the  form  of  tincture  and  iufusiou. 

Milk  of  Roses  for  Chapped  J 

Take  of  Almonda,  blanched 

Koae-water 

"White  wax 

Almond  oil 

White  Castile  soap    ...... 

Cologne 

Oil  of  bitter  almond 

Oil  of  roBc  geranium 

Glycerin 

Blanch  the  almonds  and  beat  to  a  pastt 
hfiit  this  to  about  212°  and  incorporate  wil 

oil,  and  soap,  melted  together,  then  add  X,\ 
Directions. — After  washing  the  hands  w 
tiln  or  palm  soap,  apply  the  milk  of  roses,! 
thou  wipe  the  htinds  with  a  dry  towcL 

Arnica  Liniment.    {Glycerde 
Take  of  Arnica  flowera,  bruised    .... 
«ly^erin 

Digest  at  a  moderate  temperature  on  a 
Ptmin,  or  preferably,   with  Smith's  stear 

glycerin  by  steam  pressure. 

For  this  preparation,  the  cheap,  impur 
answers  au  excellent  purpose. 

Linimentum  Sidphui 
Take  of  Sulphur,  pnecip., 
Almond  oil. 
Lime-water. 

Triturate  the  eulphar  with  the  oil,  and 
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excess;  shake  it  thoroughly  together,  and  dispense  in  a  wide-mouth 
vial. 

This  is  designed  as  an  improvement  on  sulphur  ointment. 

Glycerin  Lotion. 

Take  of  Rose-water ^ .    .    1  pint. 

Quince  seed ' .    .    2  drachms. 

Macerate,  strain,  and  add — 

Glycerin 1  lb. 

This  is  an  elegant  application  to  chapped  hands,  and  may  do  very 
well  for  a  hair  dressing.  Orange-flower  water  or  other  aqueous 
perfume  may  be  substituted  for  rose-water. 


Liniment  of  Iodide  of  Potassium. 


Take  of  Common  soap      .     .     . 

Alcohol 

Iodide  of  potassium     . 

Water 

Oil  of  garden  lavender 


gviijss. 
.liss. 
f,5iss. 

38S. 


Dissolve  the  soap  in  the  alcohol  by  means  of  a  gentle  heat,  and 
filter  if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  laven- 
der and  the  iodide  of  potassium  dissolved  in  the  water,  mix,  and 
bottle  while  warm.  % 

The  strength  of  this  liniment  is  about  one  drachm  to  the  ounce. 

Gelatinized  Chloroform. 

Take  of  Chloroform, 

White  of  egg,  each f 3vj. 

Put  them  into  a  wide-mouth  two-ounce  vial,  shake  it,  and  allow 
it  to  stand  for  three  hours. 

This  is  applied  as  a  local  anaesthetic  with  remarkable  success. 


CHAPTER  VII. 


PLASTERS,  PLASMATA,  AND  CATAPLASMS. 

Emplastra.    (Plasters.) 

These  are  external  applications  of  a  consistence  thicker  than 
cerates,  and  of  such  tenacity  and  adhesiveness  at  the  temperature 
of  the  body  that  when  warmed  and  applied  they  will  adhere  firmly. 
They  are  used  for  two  principal  objects:  1st,  to  furnish  mechanical 
eupport  and  to  protect  the  part  from  the  air ;  and,  2d,  to  convey 
moaicinal  effects,  especially  of  a  stimulant  and  discutient  character. 

In  the  chapter  on  Fixed  Oils,  the  subject  of  the  preparation  and 
properties  of  lead  plaster,  oleo-margarate  of  lead,  is  fully  presented. 
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This  preparation  U  the  basis  of  most  pla 
made  from  resinous  eubstaiicea,  ■which  are 
pii>pfi;ile  lic-jul  on  ptigea  422  to  429. 

lu  accordance  with  the  general  plan  of 
presentcMl  embracing  the  composition  of  t 
remarks  upon  them,  and  the  working  for 
copa:ia  are  appended  wi  th  selec  tions  from  ur 
practical  directions  for  their  preparation  at 
them  follow. 


Emp.  plambi. 


Em  p.  tapanla. 
Emp.  Moniti. 
Emp.  b«lladonDD. 
Emp.  opii. 

Emp.  MrafiBlideB. 


Emp.  fajdrargyri. 
Emp.. 


Emplastra. — Syllabus  of  OJ 

See  page  386.)     DUchflon  pliister 
f  I  part  p.  resin. 
I  6  parts  lead  plaster. 

{1  part  BOup. 
9  parts  lead  plaster. 

Ii  ulcaliol. 


n  plnste, 


f  2  parts  nBBar<Btida. 
J  2  parts  lead  plaster. 
I  1  pnrt  galbnnam. 
I  1  part  jeltoir  wai. 

I   1  i.iirllLirppiilbe. 

'  3(1  iJJirla  Icnil  plaster. 
8  pnrU  mercury. 

1  part  ream. 
,  6  pnria  leu>l  plaster. 
f  G   resin,  luirified  bf  dilated 


irlbj 


'7  5;  J 


1  partFe,0,+  Fe,CO, 
Xfrap.  lem.  -i  B  parts  lead  plaster. 

I  2  pnrU  B.  pitch. 

Emp.  amicse.  j  g  ^^^^  ^^^,^  piaster. 

E.p.pw.,«™,r„{;f:;;-°>'f. 

Emp.  sutimonii. 

REMARKS  OK  TBE  OFFICTKAL 

Lend  plaster  associated  with  soap  is  rci 
more  hland  in  its  characters,  furnishing  a; 
(So7p  vlasierj  often  confoanded  with  eoap  c 
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• 

y  mixing  with  resin,  lead  plaster  is  rendered  more  adhesive, 

somewhat  more  irritating;  this  is  Hesin  plaster ^  a  very  familiar 

paration,  and,  when  spread  on  cotton  cloth,  constitutes  Adhesive 

iter  cloth.     Some  elegant  plaster  cloths  are  also  prepared  in  which 

J  excellent  "body"  is  incorporated  with  mercury,  belladonna, 

um,  etc.,  and  spread  upon  cotton,  linen,  or  silk  fabrics. 

These  should  be  kept  in  tin  cans,  and,  when  disposed  to  crackle, 

)uld  be  held  to  the  fire  till  fused  on  the  surface,  and  then  laid 

ay  to  cool  thoroughly  before  being  again  rolled  up. 

The  skilful  association  of  the  medicinal  substances  prescribed  in 

e  officinal  plasters,  is  accomplished  mainly  by  fusion  and  stirring 

'ether.     Belladonna  and  Aconite  plasters  are  made  by  incorporat- 

g  the  alcoholic  extracts  with  resin  and  lead  plaster,  the  extracts 

ing  softened   and   added   as  the   plasters  thicken   by   cooling. 

pium  plaster  by  the  direction  of  the  last  Fharmacopoeia  is  made 

om  aaueous  extract  of  opium. 

In  Mercurial  plaster  the  globules  of  mercury  are  extinguished  by 
le  use  of  resin,  and  in  Plaster  of  ammoniac  with  mercury  a  little 
ilphur  and  oil  are  used  to  extinguish  the  mercury  before  asso- 
lating  it  with  the  ammoniac. 

Ammoniac  plaster  is  peculiar  in  its  mode  of  preparation  ;  it  con- 
ists  of  the  pure  gum-resin  as  dissolved  in  vinegar,  strained  and 
vaporated.  Assafoetida  and  other  imperfectly  soluble  gum-resins 
ire  purified  by  solution  in  alcohol,  and  evaporation  to  bring  them 
o  a  suitable  condition  for  incorporation  into  this  form.  A  small 
proportion  of  these  plasters  sold  by  manufacturers  come  up  to  the 
officinal  standard. 

Working  Formulas  from  the  Pharmacop(eia. 

Empla^trum  Besince^  U.  S.  P.    {Adhesive  Plaster.) 

Take  of  Resin,  in  fine  powder,  six  troyounces. 
Lead  plaster,  thirty-six  troyounces. 

To  the  plaster,  melted  over  a  gentle  fire,  add  the  resin,  and  mix 
them. 

Emplastntm  SaponiSy  U.  S.  P.    {Soap  Plaster.) 

Take  of  Soap,  sliced,  four  troyounces. 

Lead  plaster,  thirty-six  troyounces. 
Water,  a  sufficient  quantity. 

Rub  the  soap  with  water  until  brought  to  a  semiliquid  state; 
then  mix  it  with  the  piaster,  previously  melted,  and  boil  to  the 
proper  consistence. 

Mnplastinim  Aconiti. 

Take  of  Aconite  root,  in  fine  powder,  sixteen  troyounces. 
Alcohol, 
Resin  plaster,  each,  a  sufficient  quantity. 

Moisten  the  aconite  root  with  six  fluidounces  of  alcohol,  and 
pack  in  a  conical  percolator.  Cover  the  surface  with  a  disk  of 
paper,  and  pour  upon  it  ten  fluidounces  of  alcohol.     When   the 
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liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifiw 
with  a  cork  und  set  it  aside  for  four  days.  Then  remove  the  ewk, 
and  gmdually  pour  on  alcohol  until  two  piuts  of  tiucture  havotieu 
obtained,  or  the  aconite  root  is  exbaueted.  Distil  off  a  piiit  and  i 
half  of  alcohol  by  means  of  a  water-bath,  and  evaporate  the  rpsidut 
to  the  consistence  of  a  soft  uniform  extract.  Add  to  this  suffieieii 
resin  plaster,  previouely  melted,  to  make  the  mixture  weigh  «isl«D 
troyounces,  and  then  mix  thoroughly. 

Emplastrum  BelladonrKE,  U.  S.  P.     {Plaster  of  Bdtndonna.) 
Take  of  BeHadonna  root,  in  fine  powder,  sixteen  troyouncts. 

Aleohol, 

Rusiu  plaster,  each,  a  aufficieat  quaotity. 

Moisten  the  belladonna  root  with  six  fluidonnces  of  alcohol, tiuil 
it  iij  a  conical  peccoiator,  and,  having  covered  the  BuHacewilhi 
disk  of  pajKjr,  pour  on  ten  fluidounces  of  alcohol.  When  tlio  lii^Did 
begins  to  dmp  from  the  jwrcolator,  close  the  lower  orifire  willm 
cork,  and,  having  closely  covered  the  percolator,  sot  it  aside  for  four 
days.  Then  remove  the  cork,  and  gradualh'  pour  on  alcohol  noli! 
two  pints  of  tincture  have  slowly  passed.  Distil  off  by  raeanBofi 
water-bath  a  pint  and  a  half  of  alcohol ;  introduce  the  reeidoeinto 
a  two-pint  capsule,  and  evajrarate  on  a  water-bath  to  a  soft  nnifona 
extract;  ascertain  its  weight,  and,  having  added  sufficient  resin 
plaster,  previously  melted,  to  make  the  whole  weigh  aixteeo  troy- 
ounces,  mix  them  thoroughly. 

Emplastrum  Galiant  Compodhan.,  V.  S.  V.     {Compound  Haateroj 
Galbanum.) 
Take  of  Galbannm,  eight  troyovmces. 
Turpentine,  a  troj'ounce. 
Burftundy  piteh,  three  troyounces. 
Lead  plaster,  ttairty-six  troyouaces. 
To  the  galbanum  and  tnrpentine,  previously  melted  together  auii 
strained,  add  tirst  the  Burgundy  pitch,  and  afterwards  the  plaster, 
melted  over  a  gentle  fire,  and  mix  the  whole  together. 

Emplastrum  Hydrargyria  U.  8.  P.     {Plaster  of  Mereury.)         \ 


Resin,  each,  two  troyounrea. 

Lead  plaster,  twelve  troyounees. 
Melt  the  oil  and  reein  togethef,  and,  when  they  have  becoiM 
cool,  rub  the  mercury  with  them  until  globules  of  the  metal  ceaM 
to  be  visible.     Then  gradually  add  the  piaster,  previously  melted, 
and  mix  the  whole  together. 

Emplastrum  Opti,  U.  S.  P.     {Haster  of  Ojyium.) 
Take  of  Extract  of  opium,  a  troyounce. 

Bur^ndy  pitch,  ttffee  troyounees. 

Lend  plaster,  twelve  triiynunoea,  • 

Water,  a  suBlcieat  quoatlty. 
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[ix  the  extract  with  three  fluidounces  of  water,  and  evaporate, 
Deans  of  a  water-bath,  to  a  fluidounce  and  a  half.  Add  this  to 
Burgundy  pitch  and  plaster,  melted  together  by  means  of  a 
er-bath,  and  continue  the  heat  for  a  short  time,  stirring  cou- 
itly,  that  the  moisture  may  be  evaporated. 

Emplastrum  Ammoniaci^  U.  S.  P.     {Plaster  of  Ammoniac,) 

Take  of  Ammoniac,  five  troyounces. 

Diluted  acetic  acid,  half  a  pint. 

)i88olve  the  ammoniac  in  the  diluted  acetic  acid,  and  strain ; 
n  evaporate  the  solution  by  means  of  a  water-bath,  stirring  con- 
Qtly,  until  it  acquires  the  proper  consistence. 

iplastrum  Ammoniaci  cum  HydrargyrOy  U.  S.  P.    {Plaster  of  Am- 
moniac with  Mercury.) 

Take  of  Ammoniac,  twelve  troyounces. 
Mereurjr,  three  troyounces. 
Olive  oil.  sixty  grains. 
Sublimed  sulphiu*,  eight  grains. 

Heat  the  oil,  and  gradually  add  the  sulphur,  stirring  constantly 
itil  they  unite;  then  add  the  mercury, and  triturate  until  globules 
the  metal  cease  to  be  visible.  Boil  the  ammoniac  with  sufficient 
iter  to  cover  it,  until  they  are  thoroughly  mixed ;  then  strain 
rough  a  hair  sieve,  and  evaporate,  by  n>eans  of  a  water-bath,  until 
small  portion  taken  from  the  vessel  hardens  on  cooling.  Lastly, 
Id  the  ammoniac,  while  yet  hot,  gradually  to  the  mixture  of  oil, 
ilphur,and  mercury,and  thoroughly  incorporate  all  the  ingredients. 

Emplastrum  Assafoetidce,  U.  S.  P.    {Plaster  of  Assafoetida.) 

Take  of  Assafoetida, 

Lead  plaster,  each,  twelve  troyounces. 

Galbanum, 

Yellow  wax,  each,  six  troyounces. 

Alcohol,  three  pints. 

Dissolve  the  assafoetida  and  galbanum  in  the  alcohol  by  means  of 
water-bath,  strain  the  liquid  while  hot,  and  evaporate  to  the  con- 
istence  of  honey  ;  then  add  the  plaster  and  wax,  previously  melted 
^gether,  stir  the  mixture  well,  and  evaporate  to  the  proper  con- 
istence. 

Emplastrum  Ferri^  U.  S.  P.     {Strengthening  Plaster.) 

Take  of  Subcarbonate  of  iron,  three  troyounces. 
Lead  plaster,  twenty-four  troyounces. 
Burgundy  pitch,  six  troyounces. 

Add  the  subcarbonate  of  iron  to  the  plaster  and  Burgundy  pitch, 
reviously  melted  together,  and  stir  them  constantly  until  the 
lixture  thickens  on  cooling. 
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Em/tlastrum.  I^cis  Burgundies,    U.  S,  P. 

Take  of  Durgundy  pitch,  seventy-two  trojoi 
Yellow  wax,  six  troy  ounces. 

Melt  them  together,  BtraiD,  uiidBtir  con 
on  t()oling. 

Eii^.plastrum.  Picis  Canadensis,  TJ.  S.  P. 

Take  of  Canada  pitch,  seventy-two  troyoune 
Yellow  wax,  six  troyounces. 

'Malt  them  together,  strain,  and  stircon! 
on  cooling. 

Emplastmm  Amiem,  U.  S.  P.     ( 
Take  of  Alcoholic  extract  of  arnica,  a  troyo 
Rvein  plaster,  three  troyounces. 

Aid  the  extract  to  the  plaster,  previoui 
^atLT-hath,  and  mix  them. 

Eiiiplastrum  Picis  cum  Caniharide,  U.  S. 

Take  of  Bur^ndy  pitch,  forty-ciKht  troyoui 

Cerate  of  cantliarides,  four  troyoun 

Melt  them  together  by  means  of  a  wate: 

until  the  mixture  thickens  on  cooling. 

Emplastrum  Antimonii, 

Take  of  Tartrate  of  antimony  and  potassiun 

Burgundy  pitch,  four  troyounces. 

Melt  the  pitch  by  means  of  a  water-ba 

tljo  powder,  and  stir  them  well  together  n 

on  cooling. 

Tartar  emetic,  if  precipitated  by  pour'm] 
95  per  cent.,  is  reduced  to  a  very  fine  pow 
in  the  beet  condition  lor  making  oiatmen 

Ukofficinal  Plabt 
Logan's  Haster. 
Take  of  Litharge, 

Carbonate  of  lead,  of  each    .     .    . 

Castile  soap 

Fresh  butter 

Olive  oil 

Powdered  gum  mastich  .... 
Mix  the  BOap,  oil,  and  butter  togethei 
]( 'III  and  boil  it  gently  over  a  slow  fire  l 
until  it  has  a  pale  brown  color,  stirring 
till  II  be  increased  and  the  boiling  contii 
Hulled  plaster  being  dropped  on  a  amoot 
adlicre,  then  remove  it  from  the  fii-e  au 
nui^iicb. 
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JEmplastrum  Universalis. 

^  plaster  is  oiEcinal  in  several  of  the  European  Pharmacopceias 
ier  different  names,  which  appears  to  be  identical  with  Keyser's 
liversal  plaster,  sold  extensively  in  this  country  as  a  nostrum. 
The  following  is  the  formula  of  the  Prussian  Fharmacopoeia  ;  the 
)portions  are  oy  weight : — 

Take  of  Red  lead,  in  very  fine  powder ,?viij. 

Olive  oil Sxvj. 

Boil  them  in  a  proper  vessel  with  constant  agitation  until  the 
lole  has  assumed  a  blackish-brown  color,  then  add — 

Yellow  wax 3iv. 

nd  after  this  has  been  melted  and  well  mixed — 

Camphor 3ij. 

reviously  dissolved  in  a  little  olive  oil. 

Now  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be 
it  into  square  cakes  when  cold. 

Dewees'  Breast  Plaster.     (A  Modified  Foi^mula.) 

Take  of  Lead  plaster ,^iij. 

Ammoniac  plaster gss. 

Logan's  plaster giss. 

Spermaceti, 

Camphor,  of  each 3ij. 

Melt  ^he  plasters,  then  add  the  spermaceti  and  camphor,  and  re- 
nove  from  the  fire. 

Pancoasfs  Sedative  Plaster. 

Take  of  Extract  of  belladonna. 
Mercurial  plaster, 
Lead  plaster Equal  parts. 

Mix  by  fusion  and  trituration. 

Plaster  for  Mammary  Abscess.     (Dr.  Ellwood  Wilson.) 

Take  of  Belladonna  plaster 1  part. 

Logan's  plaster 2  parts. 

Melt  them  together  and  spread  upon  chamois  leather.  (See  page 
893.) 

Spreading  of  Plasters. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton 
cloth  of  different  qualities,  and  rarely  on  silk  and  paper;  of  those 
spread  upon  skin,  the  size  is  indicated  in  prescription,  by  the 
number  of  inches  in  each  direction,  or,  when  irregular  shapes  are 
ordered,  by  a  pattern  furnished  the  pharmacist. 

The  spreading  of  plasters,  which  was  formerly  an  important  part 
of  the  business  of  the  apothecary,  has  now,  like  many  other  opera- 
tions of  his  art,  been  monopolized  by  manufacturers,  who,  by  making 
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this  single  branch  of  mannfactnre  a  specialty,  acquire  fiacility  for 
the  production  of  cheap  and  salable  varieties.  Machine-spreij 
strengthening  plasters  are  immensely  popular  outside  the  profeBBkn 
.  for  a  great  varietv  of  ailments,  and  thej  are  undoubtealj  bettei 
adapt^  to  meet  tne  public  demand  for  cough  remedies,  and  *^paiii 
eradicators  "  than  the  great  majority  of  the  "pectoral  syrups,"  **hol 
drops,''  and  anodynes,  so  extensively  vended.  Recently,  the  mano- 
facturers  have  prepared  specific  kinds  of  plasters,  and  sold  then 
under  appropriate  names  as  Burgundy  pitch,  hemlock,  and  warm 
ing  plasters,  so  as  to  put  them  within  the  ran^  of  physicians'  pie 
scriptions.  Some  of  them  should  make  the  series  of  officinal  plasten 
in  appropriate  sizes  and  compounded  of  the.  best  ingredients  am 
strictly  according  to  the  Phamuwopmia ;  there  would  certainly  b 
a  demand  for  them,  as  apothecaries  seldom  covet  the  labor  of  pn 
paring  tbem  extemporaneously. 

Iti  rrof.  Procter's  edition  of  Mohr  and  Redwood's  Pharmacy,! 
machine  for  spreading  the  ordinary  strengthening  plasters  is  fignrad 
it  consists  of  a  block  of  hard  wood,  about  twelve  inches  long,  eigfai 
inches  wide,  and  three  and  a  half  inches  high;  the  upper  sur&oe  i 
curved  from  end  to  end,  a  tinned,  iron,  or  steel  frame  cut  oat  oi 
the  size  and  shape  of  the  plaster  to  be  spread  is  secured  to  the  bkd 
by  a  hinge-joint,  and  when  the  end  is  brought  down  and  fiisteiM 
by  hasps,  it  presses  evenly  and  with  force  over  the  convex  sorfiMe 
a  frame  accompanies  it  for  marking  out  the  pattern  on  the  ieatbei 
which  is  to  be  cut  previously  to  being  put  on  the  machine. 

Another  part  of  the  apparatus  is  a  bar  of  cast-steel  an  inci 
square,  perfectly  smooth,  the  ends  drawn  out  and  mounted  witl 
wooden  handles;  this  is  to  be  warmed  gently  by  an  alcohol  laiu] 
or  by  immersion  in  hot  water  previously  to  being  used  to  smooti 
the  surface  of  the  plaster  for  which  it  is  designed.  The  material 
being  melted  in  a  copper  skillet,  is  poured  on  the  skin,  properlj 
secured  on  the  curved  surface  by  the  steel  frame,  and  smoothed  bj 
the  warmed  smoothing  iron  till  of  uniform  thickness,  the  excess  ol 
plaster  being  pushed  on  to  the  frame  and  afterwards  removed ;  th< 
plaster  is  then  removed  and  laid  away  to  harden.  Skill  in  the  ui» 
of  this  apparatus  can  only  be  acquired  by  experience;  but  the  mos 
obvious  precautions  in  this,  as  in  the  case  of  extemporaneous  piaster 
depend  on  the  proper  regulation  of  the  temperature,  both  of  xh 
melted  plaster  when  poured  on,  and  of  the  smoothing  iron  applied 
if  too  hot,  the  skin  will  be  penetrated  and  the  plaster  will  sho^ 
on  the  unspread  side,  besides  in  most  instances  being  deteriorated 
if  not  hot  enough  the  plaster  will  be  laid  on  too  thickly,  and  witl 
an  unpolished  surface. 

Plasters  to  be  spread  extemporaneously  of  various  sizes  aw 
patterns  may  be  melted  in  a  small  metallic  vessel  over  a  gas  o 
spirit  lamp,  and  poured  directly  upon  the  skin,  properly  securo 
upon  a  flat  surface,  with  several  thicknesses  of  paper  under  it,  thei 
smoothed  with  a  small  plaster  iron,  moderately  heated,  or  a  lai^ 
simtula,  which  skilfully  managed  answers  equally  well;  or  tb< 
plaster  may  be,  as  is  perhaps  more  common,  fused  by  the  heat  ol 
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the  plaster  iron  upon  a  piece  of  stout  paper,  transferred  from  this 
to  the  skin,  and  then  smoothed  by  the  gradually  cooling  iron. 

Figs.  248  and  249  show  plaster  irons  of  the  kinds  adapted  to 
different  sizes  and  kinds  of  plasters,  the  larger  sizes  being  suitable 

Fig.  248. 


to  spread  a  large  plaster  of  slowly  fusible  material.  When  the 
beat  necessary  to  melt  the  plaster  is  derived  from  the  iron,  it 
should  be  first  warmed  to  such  temperature  that,  while  it  will 
occasion  the  plaster  to  flow,  it  will  not  scorch  it.  The  iron  should 
also  retain  sufficient  heat,  till  the 
operation  is  complete,  to   impart  a  Fig.  249. 

sniooth  surface  to  the  stifiened  plas- 
ter. The  small  iron  will  do  well  to 
spread  a  warming^  j)1aster,  belladonna 
plaster,  or  the  similar  easily  fusible 
Kinds. 

The  pattern  of  the  plaster  is  usually 
cut  out  of  a  piece  of  smooth,  stiff 

hardware  paper,  which  is  then  jiasted  on  to  the  skin  with  a  cood 
deal  of  flour  or  tragacanth  j)aste,  so  that  it  shall  not  dry  and  adhere 
too  firmly  to  the  skin  before  its  removal  is  allowable.  When  the 
piaster  is  properly  smoothed  over  the  leather,  the  paper  pattern 
18  torn  up,  and  leaves  a  clean  neat  edge  of  the  propcribed  shaj^ ; 
where  the  material  is  brittle,  it  niay  be  requisite  that  the  warm 
plaster  iron  should  be  passed  around  the  edge  while  removing  the 
paper  pattern.  The  margin  of  plasters  should  be  at  least  half  an 
inch  wide  where  the  material  is  very  fusible  and  adhesive,  thus 
saving  much  annoyance  to  those  requiring  to  use  them;  in  a  few 
instances,  liowever,  as  in  the  case  of  soap  plasters  to  be  applied  to 
bed  sores,  any  required  extent  of  the  skin  may  be  Bi)read,  and  iK)r- 
tions  of  the  re<|uired  size  and  shajxi  mav  be  cut  off  as  needed ;  this 
plaster,  not  being  liable  to  "  run,    requires  no  margin. 

'  The  material  on  which  plasters  are  spread  niay  be  varied  ac- 
cording to  their  use.  Resinous  plasters  or  warming  ]>laster9  to  bo 
applied  to  the  back  or  breast,  as  counter-irritants  and  mechanical 
supports,  are  spread  on  thick  sheep^^kin,  while  opium  and  belladonna 


tion,  they  are  less  cumbrous  and  disagreeable  tlian  those  spread  on 
kid.  I  have  found  advantage  in  spreading  the  larcre  circular  plasters 
to  be  applied  over  the  breast  of  the  female  on  the  kind  of  skin  called 
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**i'hiimois"  which  is  more  flexible  and  j 
(liintljle  with  the  difiereiitly  dressed  "shee 

Sreast  Piasters. — The  frequt-iit  demand  f 
and  sedative  applications  to  the  maruins 
ives  or  remedies  for  nianituary  abscess,  I 
combinations,  described  on  page  891 ;  it  n 
suitable  patteru  for  this  kind  of  plaster. 

The  usual  8hai>e  prescribed  is  that  of  a 
diameter,  with  a  hole  in  the  middle;  the  d 
with  tlie  size  of  the  mammas,  and  the  hole 
than  an  inch  iu  diameter,  so  as  to  allow  a] 
to  project  and  even  for  the  infant  to  be  nu 

In  order  to  supply  these  to  physicians  i 
have  not  facilities  for  spreading  them  or  r 
pharmacists,  I  have  made  the  jjattem  sho^i 
diameter  of  the  spread  plaster  is  7  iuchei 
orifice  for  the  nipple  is  placed  nearer  to  on( 
the  shape  of  the  enlarged  mamoite,  and  tl 
is  apt  to  be  on  the  under,  awagging  por 
diameter  of  IJ  inch,  besides  a  very  nar 
remaining  unsprend  is  designed  to  be  cut 
rig.  251,  adapting  the  plaster  to  the  cur 
and  to  breasts  of  different  sizes.  The  pati 
250,  is  designed  to  be  tacked  over  the  smo 


spreading  of  these  plasters,  wliich  are  of  va 
highly  esteemed  conipositiou  lH?ing  that 
recommended  by  Dr.  Eltwood  ^Vilson.  I 
Logan's  piaster  is  spread,  for  others  tol 
others  Deshler's  salve.  The  plasters  pre 
vhnm'iis  skin,  but  ointments  and  eerat«8  w 
highly  glazed  cotton  cloth,  which,  as  it  if 
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than  the  skin,  may  require  to  he  somewhat  nicked  to  adapt  it  to 
the  convex  surface  for  which  it  is  designed. 

AnniUar  Corn-Plasters. — ^Uuder  this  name  is  prepared  a  very  con- 
venient application  to  corns.  Adhesive  plaster  is  spread  on  thick 
buckskin^  and  then,  with  a  punch,  cut  into  small  round  plasters, 
about  I  inch  in  diameter,  then  with  another  punch  a  small  hole  is 
cut  in  the  middle.  Applied  over  a  sore  corn,  it  protects  from  the 
pressure  of  the  shoe  and  gives  great  relief. 

White  felt  and  amidoxi  plasters^  imported  from  England,  have  the 
same  shape  and  general  character  of  these ;  they  consist  of  a  gelati- 
nous preparation,  similar  to  that  used  in  making  court-plaster, 
spread  \x\yon  peculiar  thick  material  of  great  softness  and  elasticity. 

Plaster  Cloth. — The  method  of  spreading  plaster  on  muslin  or 
cotton  cloth,  for  sale  by  the  yard,  requires  the  use  of  peculiar  appa- 
ratus, which  is  kept  with  great  secrecy  by  the  few  manufacturers 
who  possess  them,  and  I  do  not  know  of  their  being  heretofore 
figured  in  works  on  pharmacy.  This  material  is  not  so  well  adapted 
as  sheepskin  to  plasters  which  require  to  be  spread  thickly  or  which 
are  very  volatile  or  easily  deteriorated  by  exposure;  it  has  been, 
until  recently,  employed  almost  exclusively  in  spreading  adhesive 
plaster  for  the  surgeon  and  for  popular  use. 

Since  procuring  the  apparatus  shown  in  Fig.  252  I  have  used 
it  for  belladonna  and  mercurial  plasters,  and  6nd  it  applicable  to 
almost  any  of  the  kinds  having  lead  plaster  as  a  basis,  which 
from  their  convenience  of  application  and  comparative  cheapness, 
when  spread  in  this  way,  are  well  adapted  to  popular  employment. 

Fig.  252. 
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Machine  for  epreading  piaster  cloths. 

The  frame  of  this  machine  is  of  cast  iron  ;  its  construction  will 
Ije  obvious  from  a  study  of  the  drawing ;  the  cotton  cloth  is  wound 
tightly  on  to  the  roller  on  the  extreme  right,  by  the  aid  of  the 
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criink  and  passed  under  the  iron  rod  bene 
bv  a  gentle  and  uniform  motion  under  tb* 
which  is  shown  near  the  left  end  of  the  ni 
ni!irble  eluh  at  bottom*,  and  two  movable  1 
into  grooves  in  tlie  ends,  and  pressing  b. 
clcth  passing  under  them ;  tbia  presBure  is  i 
as  to  oecaaion  tlie  proper  thickness  of  pi 
deposited  upon  tlie  cloth  as  it  is  drawn 
tliickness  will  also  be  much  influenced  by 
fluidity  of  the  melted  plaster.  One  of  tht 
the  lower  fijjure,  removed  from  its  jiositii 
which  it  is  designed  to  be  warmed  by  the 
previous  to  being  used. ' 

The  mnslin  selected  for  apreading  must 
process  of  smoothing  between  hot  rollers  ' 
Bijiooth  aud  close  surface,  and  prevents 
being  too  much  absorbed.  The  art  of  us 
in  securing  the  proper  degree  of  smooth 
plaster,  upon  which  the  thickness  of  the 
will  depend,  and  in  the  steadiness  with  \ 
through  the  machine.  Any  irregularity 
sinn  variations  in  the  thickness  and  a  sti 
the  plaster;  variations  are  pn>duced  lonf 
tioii  or  irregularity  of  surface  of  the  scrap 
or  by  any  solid  particles  present  in  the 
whole,  it  appears  to  be  the  conclusion 
s^ireadiiig  of  piaster  cloth,  that  the  opei 
justify  any  in  undertaking  it  whose  den 
not  be  such  as  to  make  it  a  frequent  op 
who  practise  plaster  spreading  on  a  large 
regulating  the  flow  of  the  melted  plas 
snioothing  irons,  and  tiie  steady  nioveniea 
l^rescnt  in  the  machine  above  described. 

A  description  of  plaeter-cloth  is  inipor 
the  name  of  doeskin,  the  tissue  of  which 
a  iiup  on  the  unspread  surface  ;  it  is  not  u 
superiority  consists  in  its  greater  body  a 
to  eorno  applications  to  which  ordinary  m 

Plasmata.* 
Under  the  name  of  glyceroles,  glycar 
uiiofficinal  preparations  of  the  consistenc 
iiitrodueed  into  medicine  within  a  few  yi 
heating  starch  and  glycerin  together;  t 
vii>us!y  medicated,  and  the  preparation  tl 
tital  applications,  or  medicinal  substan 
incorporated  mechanically  with  the  stare 
the  preparation.     They  do  not  vary  with  < 

*  See  Pliarm.  Jouro.  uul  XraoB.,  Feb.  18S8,aiiil  Ai 
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tments  do,  and  are  not  liable  to  become  rancid  or  change  in  their 
mical  composition,  though  their  consistence  becomes  thinner  by 
18.  The  following  are  introduced  as  among  the  most  useful  for- 
las  of  this  class : — 

Plasma.    (G.  T.  Schacht.) 

Take  of  Glycerin,  one  iluidounce. 

Starch,  in  powder,  seventy  grains. 

Mix  the  powdered  starch  with  the  glycerin  and  gradually  heat 

i  mixture  to  about  240^,  constantly  stirring. 

Phis  constitutes  a  basis  from  which  may  oe  produced  prepara- 

»ns  corresponding  with  most  of  the  cerates  and  ointments  of  the 

iarmacopceia. 


t 


Plasma  of  Tar.    (Glycerole  de  Gtoudron.) 

Take  of  Glycerin,  one  ounce. 

Purified  tar,  half  a  drachm. 
Powdered  starch,  half  an  ounce. 

Heat  the    starch  with   the    glycerin    and    tar,  stirring  them 

eether. 

This  application  is  recommended  as  an  astringent  and  resolvent, 

ithout  producing  irritation;  it  allays  itching,  dries  up  excoria- 

ons,  and  dissipates  cutaneous  phlegmasise. 

Plasma  Belladonnce.    (London  Ophthal.  Hospital.*) 

Take  of  Extract  of  belladonna 30  grains. 

Glycerin 1  ounce. 

Starch 1  drachm. 

Make  a  plasma  secundum  artem. 

Plasma  Plumbi.    (C.  S.  Tilyard.) 

Take  of  Glycerin,  two  fiuidounces. 

Sot  subaoetate  of  lead,  three  floidrachms. 

Camphor,  ten  grains. 

Bermuda  arrowroot,  one  and  a  half  drachm. 

Rub  the  arrowroot  into  a  fine  powder,  and  having  mixed  the 
jlycerin  and  extragt  of  lead,  stir  it  into  the  mixture.  Pour  the 
v^hole  into  a  capsule  and  heat  over  a  spirit  lamp  cautiously,  con- 
stantly stirring  until  it  becomes  transparent,  and  assumes  the 
consistence  of  paste.  Having  powdered  the  camphor  by  means  of 
d  few  drops  of  alcohol,  rub  a  little  of  the  plasma  with  it  in  a 
mortar  until  well  incorporated,  then  add  the  remainder  and  stir  a 
few  minutes. 

When  first  made  it  is  viscid  and  ropy,  but  in  a  day  or  two  loses 
these  properties  and  becomes  at  the  ordinary  temperature  (say  60 
F.)  of  the  consistence  of  soft  ointment. 

*  From  Squire's  Pharmacopoeia  of  the  London  Hospitals. 
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Qlycamyl  Sinapts,    (M.  G 

Take  of  Glycerin 

Starch 

Volatile  oil  of  mustard      .... 

Mix  them  by  the  aid  of  heat. 
This  preparation  is  designed  as  an  exte 
ie  An  elegant  though  costly  substitute. 

Glycerin  Pomade  of  Iodide  of  Fotassi 

Take  of  Glycerin 

Alimoad  Boap 

PowtL  iodide  of  potaBsium     .     .     . 

Dissolve  in  a  water-bath,  pour  immedit 
aui  triturate  briskly  for  a  quarter  of  an 
tized  at  pleasure. 

It  is  a  permanent  preparation ;  the  iodi 
in  a  favorable  condition  for  absorption.  ] 
uor  the  linen. 

Basis  for  Topical  Application. 

Take  of  Gum  trogacanth 

Glycerin       

Lime-water 

BoBc-water,  Bufficicnt  to  fona  a  soft 

This  is  an  elegant  material,  said  to  be  1 
Plasma  of  Schacnt 

Glycerinum  Amyli,  PI 

Take  of  Starchj  one  ounce  avoir. 

Glycenn,  eight  fluidounces  imp. 

Rub  together  in  a  mortar  until  iiitimatt 
fer  to  a  porcelain  capeule,  heat  to  250",  st 
starch  particles  are  broken  and  a  perfectly 

This  is  practically  the  same  as  the  pi 
Schacht,  noticed  a  few  pages  back. 

Gataplasus. 
The  following  is  introduced  as  a  specim 
of  cataplasms,  to  which  mustard  plaster  at 
of  poultices  belong. 

Cataplasma  Lini.    [Flaxsee 
Take  of  Flaxseed  meal,  four  ounces. 
Boiling  water,  aufflcient. 

Stir  them  together  into  a  suitable  moss. 

The  oil  existing  naturally  in  the  ilaxs 
tills  a  very  emollient  application.  Rome 
ture  of  flaxseed  meal  with  cake  meal  (froi 
extracted)  for  the  purpose. 
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Caiapldsma  Sinapis.    {Mustard  Plaster  or  Sinapism.) 

Take  of  Mustard  flour,  four  ounces. 

Wheat  or  rye  flour,  three  ounces. 
Boiling  water,  hail  a  pint,  or  sufficient. 

Stir  the  whole  into  a  soft  mass  upon  a  suitable  dish. 

The  strength  of  the  sinapism  is  varied  by  changing  the  relative 
roportions  of  the  ingredients.  For  children  there  should  be  about 
all  the  proportion  of  mustard.  Care  should  be  taken  to  remove 
; 'before  a  blister  is  created. 

Spice  Plaster.    (Dr.  Parrish,  Sen.) 

Take  of  Powd.  capsicum, 
«  Powd.  cinnamon, 

Powd.  cloves,  each 2  ounces. 

Bye  meal. 

Spirits, 

Honey,  of  each Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and 
ipreading  upon  a  close  fabric.  It  should  be  made  up  extempora- 
neously when  required. 


CHAPTER  VIII. 

ON  DISPENSING  AND  COMPOUNDINO  PRESCRIPTIONS. 

All  the  processes  described  in  the  previous  practical  parts  of  this 
work  are  subservient  to  the  important  operations  of  supplying  or 
administering  remedial  agents  to  the  public,  called  dispensing,  and 
the  art  of  compounding  extemporaneous  prescriptions  of  physicians. 

The  formulas  given  in  the  last  chapter  have  been  introduced 
mainly  witha  view  to  acquainting  the  physician  and  pharmacist  with 
the  best  forms  for  combming  the  leading  remedies ;  the  act  of  com- 
pounding these  is  a  difficult  oranch  of  knowledge,  only  acquired  by 
an  habitual  training  of  the  faculties  of  observation  and  reflection, 
and  the  attainment  of  a  certain  manual  dexterity  and  expertness  of 
manipulation,  of  more  or  less  importance  in  every  practical  pursuit, 
and  indispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  the  applicants 
over  the  counter  involves  responsibilities  connected  with  no  other 
branch  of  the  trade,  and  calls  for  the  exercise  of  ^constant  vigilance 
to  guard  against  the  least  thoughtlessness  or  inattention,  and  to 
fortity  the  mind  against  the  niany  distracting  influences  constantly 
present  in  a  place  of  business.  To  these  must  be  added  occasional 
vexatious  evidences  of  ignorance  or  carelessness  on  the  part  of  phy- 
sicians, to  overcome  which,  the  pharmacist  must  tax  the  utmost 
resources  of  his  art,  while  many  evidences  of  ignorance,  prejudice, 
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ar.d  perversity  ou  the  part  of  li'is  customer 
neas,  call  for  all  hie  patience,  self-cotitrol,  a 

It  is  thus  apparent  that  the  subject  of  thi 
most  difficult  practical  branch  of  pharinacj 
variety  and  extent  of  knowledge  required 
the  various  duties  involved  in  it,  a  satesma 
cities  must  possess  rare  personal  qualities 
and  successful  in  bis  calling. 

Neatness,  agitity,  and  readiness  of  mam 
form  watchfulness  and  care  in  all  the  imp( 
quired  of  him,  will  inspire  confidence,  and 
slothfnlness,  negligence,  and  indifference  1 
details,  will  invariably  inure  to  the  disadva 
As  the  art  of  dispensing  can  only  be  acq 
rinnce  at  the  counter,  its  nnmerons  and  v 
taught  by  books.  Authors  when  treating  < 
u-«l'ul  way  can  at  beat  only  lay  down  gent 
loading  principles  in  regard  to  what  must 
ditily  experience. 

In  the  hinti  which  are  here  offered,  I  \ 
cf>untry  practitioner,  whose  necessities  coi 
ihe  business  of  dispensing  and  compound 
Medicine  and  pharmacy,  who  would  seek  t 
leading  topics  on  which  to  found  his  pnn 
routine  of  studies. 

TTie  Furniture  of  the  Physician's  D 
In  the  first  preliminary  chapter,  most  of 
required  by  the  country  practitioner  in  dii 
mid  fully  illustrated, and  in  the  succeeding 
useful  implements,  chiefly  employed  in  m 
lave  been  introduced  in  connection  with 
construction ;  a  few  will  be  illustrated  alo 
tiona  yet  to  be  treated  upon.  It  will  be 
these  forms  of  apimratus  are  by  no  means 
the  processes  described  throughout  the 
with  but  few  and  cheap  implements. 

The  dispensing  office  should  have  a  coun 
to  its  anticipated  use,  with  a  closet  in  it 
siiould  be  placed  very  near  to  the  bottles  cc 
The  physician  will  require  no  more  than  s 
eijbt  feet  long,  unless  his  dispensing  busiu 
ments  of  bis  own  medical  and  surgical  prai 
made  of  about  three  feet  in  height,  solid,  i 
hard  wood,  or  otherwise  covered  with  oil  cl 
The  counter  should  contain  a  pair  of  It 
BcHption  scales  and  case,  which,  however, 
nnt  to  be  jarred  by  the  contusion  of  substai 
mortar,  and  may  very  appropriately  be  plai 
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table  appropriated  exclusively  to  them,  and  quite  within  reach 
manipulating  at  the  counter. 

A.  closet  or  shelves  under  the  counter  may  be  appropriated  to 
►rtars  and  pestles,  funnel,  etc. ;  one  shallow  drawer  with  divi- 
ns  should  be  appropriated  to  papers,  cut  for  dispensing,  as  below 
jcribed ;  another  to  labels,  pill  boxes,  powder  boxes,  corks,  scis- 
•8,  etc.,  each  in  a  separate  apartment ;  another  may  contain  the 
1  machine  and  tile,  the  spatulas,  and  plaster  iron ;  a  place  must 
appropriated  to  a  towel,  and  a  tank,  or,  preferably,  a  hydrant  with 
jink  should  be  near  at  hand ;  a  few  deep  drawers  will  be  found 
eful  for  containing  the  drugs  bought  in  packages,  and  for  which 
►  bottles  are  provided. 

On  the  top  of  the  counter,  the  cork  presser,  the  twine  reel,  and 

e  alcohol  lamp  and  graduated  measure,  may  be  appropriate  orna- 

ents.     If  practicable  to  have  another  counter  for  small  manufao- 

.ring  operations,  it  would  be  well  to  avoid  cumbering  the  dis- 

insing  counter  with  a  gas  furnace,  but  otherwise  the  arrange- 

ents  described  in  part  second  will  be  convenient ;  gas  may  be  led 

f  a  flexible  tube  from  the  pendant  or  side-light  nearest  at  hand, 

id  will  be  very  convenient  for  heating  purposes.    It  is  well  to  have 

nmediately  under  the  top  of  the  dispensing  counter,  two  slides,  on 

hich  most  of  the  manipulations  are  performed ;  one  of  these  should 

e  kept  exclusively  for  powders,  and  the  other  used  indiscrimi- 

ately,  to  save  the  top  from  being  soiled. 

The  stock  of  medicines  should  be  arranged  in  a  case,  or  on 
helves,  within  a  few  feet  of  the  counter.  In  the  appendix  will  be 
3und  the  dimensions  necessary  for  the  outfits  there  published. 
?he  shelves  should  be  somewhat  more  extended  than  the  actual 
limensions  required  at  first,  to  allow  for  additions  from  time  to 
ime,  and  care  should  be  taken  in  making  these  additions  to  have 
he  glassware  correspond  with  the  original  stock.  In  the  first  pre- 
iminary  chapter,  the  whole  subject  of  glassware  and  tin  boxes  is 
'ullv  considered. 

Ihe  books  of  reference,  which  should  be  ample — and  if  the  pro- 
prietor himself,  and  those  under  his  instructions,  would  keep  pace 
with  the  advance  of  the  times,  should  include  the  American  Jour- 
nal of  Pharmacy^  and  American  Di^ggisCs  Circular^  bound  from 
year  to  year — should  be  in  a  neighboring  case  ;  this  might  be  ad- 
vantageously arranged  to  contain  also  a  skeleton,  and  the  surgical, 
dental,  and  obstetric  instruments,  bandages,  splints,  etc.  The  bou- 
gies and  catheters  should  be  in  a  tin  case,  so  also  the  adhesive  plas- 
ter, blistering  tissue,  gum-elastic  bougies,  nipple  shields,  etc. 

It  is  to  be  regretted  that  the  proper  arrangement  and  garnishing 
of  the  dispensing  office  should  be  generally  considered  of  so  little 
importance  by  practitioners  at  the  commencement  of  their  career; 
it  is  apt  to  have  more  effect  upon  the  future  success  of  the  physi- 
cian  than  he  can  appreciate  in  advance. 

There  is  a  diflFerenee  of  sentiment  and  a  varying  practice  in  regard 
to  compounding  prescriptions,  behind  a  case  or  screen,  or  in  full 
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view  of  custotnera ;  tlie  practice  haa  gaiiiec 
of  coiiJuctiiig  all  tlie  operations  of  com[ 
counter,  and  holding  intercourse  with  th( 
time  of  receiving  tlie  prescription  and  hau<] 
Although  it  haa  been  observed  that  where  1 
18  often  less  care  bestowed  upon  the  clean 
operation,  than  where  the  whole  is  subjec 
customer,  who,  though  iierliapa  no  pharm 
observer  of  tlie  neatness  and  expertness  of 
should  not  permit  the  proprietor  of  any  p 
ment  from  taking  this  very  important  me 
most  common  cause  of  accident,  converse 
compounding  remedies.  Too  much  care  i 
upon  the  accumcy  of  the  weighings  and 
admixture  of  the  ingredienta  prescribed, 
attending  their  being  compounded  and  dis] 
culated  to  carry  out  tlie  instructions  of  tb 
the  confidence  of  the  patient  and  his  friendi 

DisPENsrsa. 

The  peculiar  qualities  and  great  variety 
rations  called  for  by  his  customers  requi 
medicines  considerable  experience  and  apt 
numerous  inquiries,  besides  a  i-otentive  met 
ties  of  the  different,  and  sometimes  rare,  a 
their  coat  and  selling  price. 

This  difficulty  is  increased  by  the  fact  tl 
children  often  apply  to  him  for  medicines, 
only  imperfectly  known  to  them,  and  he  i 
notion  of  their  requirements  after  a  series  ( 
or  may  not  be  skilfully  put  and  cheerfully  i 

Every  dispenser  of  medicines,  and  e8]>ec 
who  has  yet  to  win  a  reputation,  should  cu 
ness  and  deference,  even  to  the  poor  and  ij 
in  this  lot  him  remember  how  little  opportui 
have  bud  to  acquaint  tliemselves  with  dr 
many  centuries  wrapped  in  an  obscure  nome 
as  falling  within  the  sfiecial  province  of  a  si 
themselves  upon  the  secrecy  and  even  myah 
reflection  should  also  induce  the  pharmacist 
course  of  his  daily  contact  with  the  publ: 
minds  in  the  commercial,  botanical,  and  i 
articles  he  dis[>enses,  and  to  ex]>luin  their  us 
tion  with  the  least  intelligent  to  remove  ■ 
ignorance,  by  well-directed  remarks  and  ex.] 
is  not  only  useful  to  the  customer  Kut  ser 
prove  the  dis{>enser,  and  to  raise  him  in  t 
meanest  of  whom  may  have  it  in  tiiuir  jiov 
from  his  reputation  and  his  business. 
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»ne  of  the  most  common  annoyances  to  the  apothecary  arises 
n  the  idea,  which  not  unfrequently  finds  expression,  that  he  is 
rginff  an  undue  profit  upon  nis  articles ;  this  is  a  natural  con- 
don  in  the  mind  of  the  purchaser  of  drugs  from  their  wide 
erence  between  the  relative  prices  charged  for  small  and  larger 
tutities.     Many  answers  to  comments  on  his  prices  will  suggest 
mselves  to  the  ingenious  salesman,  but  to  make  these  conclusive 
must  show  by  the  precision  and  judgment  with  which  he  cou- 
3ts  his  business,  and  by  the  neatness  and  exactness  which  he 
ngs  to  bear  upon  every  little  package  he  sends  out,  that  he 
jards  his  vocation  not  as  a  common  trade,  merely  to  buy  and  sell 
i  get  gain,  but  that  as  a  man  of  science  and  a  careful  conservator 
the  interests  of  his  customer,  as  well  as  his  own,  he  amply  earns 
the  pecuniary  advantages  which  his  business  is  supposed  to  bring. 

Dispensing  of  Solids. 

The  business  of  dispensing  involves  the  manipulation  of  weigh- 

g,  measuring,  wrapping,  and  labelling.  These  require  little 
iscription  or  comment  here.     The  usual  practice  with  pharmacists 

to  weigh  all  solid  articles  upon  the  paper  in  which  they  are  to  be 

rapped,  and  where  great  nicety  is  required,  as  in  the  case  of  very 
)8tiy  articles,  to  balance  the  paper  with  a  piece  of  like  size  upon 
tie  opposite  dish  of  the  scales.  Avoirdupois  weights  are  used  in 
11  ordinary  dispensing  operations.     Some  liquids  which  would  soil 

graduated  measure,  such  as  copaiva,  Venice  turpentine,  Canada 
»aTsam,  and  the  fixed  oils,  are  usually  weighed  in  the  vessel  in 
irhich  they  are  to  be  dispensed;  this  may  be  a  bottle,  gallipot, oint- 
aent  box,  tumbler,  or  other  convenient  vessel  with  a  wide  mouth ; 
n  other  cases  the  quantity  is  convenientlv  determined  by  the  size 
)f  the  vial,  the  retail  prices  of  liquids  being  usually  graduated 
iccording  to  their  liquid  measure. 

Folding  and  Dispensing  of  Powders. — The  first  operation  taught 
students  in  the  school  of  practical  pharmacy  is  this ;  there  are  thou- 
sands who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is 
called  ** white  druggists'  wrapping  paper;"  its  size  is  called  double 
medium,  each  sheet  being  about  88  x  24J  inches.  This  sheet  cut 
into  2  sheets  24 J  x  19  =  the  medium  size.  The  thickness  of  the 
paper  is  quite  important;  a  flimsy  paper  renders  it  almost  impossible 
to  make  neat  packages,  and  as  the  thickness  of  paper  is  determined 
greatly  by  its  weight,  the  proper  thickness  is  that  of  paper  of  45 
to  50  lbs.  per  ream.  The  medium  sheet  is  thus  conveniently 
divided  for  dispensing  purposes : — 

Into    4  sheets  12  x  9J  inches  suitable  for  J  lb  papers. 
6      "        9J  X  8      "  ''  I  ft)  papers. 

12      "        6i  X  6J    "  "  1  oz.  papers. 

Fig.  253  shows  a  J  !b  paper.  To  fold  a  package,  this  is  laid  upon 
the  scale  dish  and  filled  with  an  appropriate  quantity;  of  a  moder- 
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ately  heavy  articL 
ci'eam  i)t'  tartar,  tbi 
articlo,  like  Beana  i 
The  paper  is  placet 
the  direction  herei 
luade  OD  the  nean 
flap  into  which  tb 
and  the  whole  tar 
tainin?  substance 
when  laid  evenly 
middle  or  near  the 
as  a  wide  or  narrow 
The  oval  cylindi 
np  at  one  end  by 
held  up  with  the 
mtor,  the  thumb  p 


Paper  lot  puikagu. 


vent  its  bulging.  Now,  with  the  forefing» 
rjliuder  is  pressed  in  against  the  contain 
two  eidoB  of  tlie  paper  being  rolled  into  the 
tuke,  the  whole  upper  flap  is  laid  down  iinn 
tjiining  substance  and  pressed  into  a  firm 
package  is  now  inverted,  the  other  end  ii 
and  folded  over  in  like  manner. 

The  next  ojieration  ia  to  label  the  packi 

ittle  paste,  only  sufficient  should  bo  appliet 

about;  the  label  is i 

Fig.  2'A.  with  the  crease,  unl 

and  then  it  conne( 

port  below.    The  n 

the  package,  which 

the  flat  or  labelled 

string  first  across  it  i 

curing  it  by  abow-li 

p.peipMk»Ke.  was  first  creased. 

targe  or  quite  oblon 

pass  twice  across  it  and  once  lengthwise. 

rie  thin  and  free  from  fuzz ;  linen  is  the  bea 

tying  string  may  be  put  into  a  small  aparti 

gradually  unwound  aa  required,  or  it  may  I 

Small  powders  for  containing  but  a   si 

should  be  put  up  in  glazed  writing  paper. 

is  economical  and  adapted  to  the  purpose. 

furnish  sixteen  of  the  most  common  size, 

Seidlitz  powder  size.     Fig.  255  represents 

little  crease  is  made  along  the  long  side 

edge  is  laid,  and  the  paper  being  fiilded  o' 

crease  just  beyond  the  middle,  or  at  the  r 

width  desired.    The  ends  are  now  folded 

make  flajis  of  equal  length,  and  the  pach 

called,  is  complete.    In  dispeusiug  simpU 
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envelopes,  Fig.  257 ;  there  are  several  sizes,  which  leave  nothing  to 
desire.  Those  opening  at  the  end,  Fig.  258,  are  in  greater  request, 
the  papers  contained  are  less  liable  to  drop  out. 


Fig.  255. 


Fig.  256. 


•*  Powder. '» 


Fig.  257. 


Fig.  258. 


Paper  for  power. 


Envelope  for  powder. 


Powders  are  often  directed  in  considerable  numbers,  frequently, 

in  Prescription  No.  73,  twelve  at  once;  in  this  case,  it  is  impor- 
tant to  have  the  powders  all  of  one  length,  so  as  to  iit  in  a  little 
box,  called  a  powder-box  or  lozenge-box. 

The  boxes  used  for  pills  (when  pasteboard  ones  are  employed), 
losenges,  and  powders  should  have  their  appropriate  labels  pasted 
on  them  beforehand,  so  that  there  will  be  no  unnecessary  detention, 
mnd  no  liability  of  causing  the  ink  to  ^^  run"  and  thus  disfigure  and 
render  the  directions  indistinct.  Directions  for  Seidlitz  powders  in 
•ingle  pairs,  which  are  dispensed  most  neatly  in  envelopes,  should 
be  thus  aflSxed  and  dried  before  the  powders  are  placed  in  them. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists* 
sundries ;  their  use  is  twofold — to  regulate  the  length  of  the  pow- 
der, and  to  facilitate  the  folding  ;  the  two  end  creases  are  made  by 
mmply  pressing  the  paper  over  the  blades  between  the  thumb  and 
finger. 

The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the 
feqaired  width,  and  tacking  it  on  to  one  corner  of  the  slide  appro- 
priated to  powders.  With  a  penknife,  the  board  may  be  cut  out 
to  the  thickness  of  the  tin,  so  that  the  paj^er  will  slip  readily  on  to 
the  tin,  and  be  turned  over  by  the  thumb  and  finger;  this  is  sub- 
stituted on  the  counter  shown  in  Figs.  34  and  35  by  a  small  wooden 
SDwder  gauge  screwed  on  to  the  face  of  the  slide  appropriated  to 
ispensing  powders ;  a  great  many  powders  can  be  folded  in  a  few 
minutes  by  the  use  of  this  simple  contrivance  which  takes  up  no 
room  and  is  never  out  of  the  way  when  wanted. 

Powders  are  often  diftpensed  in  bulk  to  be  divided  by  the  patient 
according  to  some  standard  of  proximate  measurement,  for  instance, 
as  much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point 
of  a  penknife,  or  will  fill  a  salt  spoon;  this  has  tlio  advantage  of 
economy  in  cases  where  the  treatment  is  likely  to  be  continued  for 
a  long  time;  but,  as  a  general  rule,  it  is  better  that  the  doses  should 
be  divided  by  the  pharmacist,  whose  eye  becomes  accustomed  to 
the  least  deviation  from  accuracy  in  dividing.     The  pharmaceutical 
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tyro  Bhould  practise  weighing  t 

the  more  commonly  prescribed  medicines 
appropriate  papers  bo  us  to  become  profii 
tbe  eye. 

"When  dispensed  in  bulk  with  a  view  t 
in  approximate  doses,  powders  should  b< 
rably  wide  mouths,  or  into  turned  woodt 
for  tooth  powders,  not  into  ordinary  pap 
diliquesceut  powders,  whether  in  balk 
iaj)ei«,  sliouid  be  dispensed  in  wide-mou 
8iime  is  true  of  charcoal  and  magnesia,  w 
hv  scattered  over  surrounding  objects  and 

The  DispeJisinff  of  Liquids. — By  atter 
liquids  to  ferment,  or  to  part  with  volati 
deteriorate  by  exposure  to  atmospheric  infl 
learn  that  advantages  almost  invariably 
of  well-stoppered  pint  and  quart  tincture 
slieWes  in  preference  to  half  gallons  and  g 
necessurily  frequently  opened,  admitting  i 
ration,  and  they  are  exposed  to  bright  1 
most  potent  causes  of  chemical  change; 
a]iO  much  more  convenient  to  handle  t 
lii.ving  suitable  funnels  at  hand,  may  Ix 
required  from  stock  bottles  kept  in  the  c 
depository. 

tinder  the  head  of  solution,  in  the  thi 
of  the  liquid  forms  of  medicines  iu  th 
throughout  all  the  practical  parts,  I  hai 
such  facts  connected  with  the  pro|mrati<i 
niedicinea  as  would  be  most  useful  to  thi 
elude  the  subject  here  by  refereuce  to  the  i 
lalietling,  etc. 

Of  the  several  varieties  of  vials  shown 

adapted  to  the  purix>ses  of  the  country  p 

majority  of  pharmacists  » 

Fig.  259.         259 ;  it  has  the  advantage  < 

A  cheaper,  and  stronger ;  whi 

common  quality  of  green  g 
of  green  glass  make  man; 
ggg  lips,  from  the  fact  that  de 

^9  packing  the  lipped  vials  su 

^^  much  broken  about  the  li^ 

■  little  use  for  many  of  the  ; 

Qerm»n oint Ti»i,  without  a  good,  rather  br 
will  allow  of  the  pouring  t 
out  its  running  back  and  down  the  outsid 
of  small  vials  from  which  drojs  are  to  be 
Many  of  the  large  dispensing  establish 
n\i'n  distinctive  and  uniform  styles  of 
moulds  of  all  the  sizes  required  for  ord' 
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certainly  more  recherche  and  characteristic  than  any  that  could  be 
found  in  commerce.  Other  leading  stores,  not  seeking  any  pecu- 
liarity in  their  style  of  vials,  are  content  to  purchase  the  best  pro- 
ductions of  the  New  England  Glass  Company,  who  produce  glass- 
ware probably  unsurpassed  in  elegance  by  any  in  the  world. 
Numerous  manufactories  in  other  parts  of  the  United  States,  esjie- 
eially  in  Pittsburg,  Pa.,  are  largely  concerned  in  supplying  flint 
glass  prescription  and  dispensing  vials  lit  for  the  best  class  of 
customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the 
Tials  themselves,  the  labels  and  corks,  will  be  conveniently  located 
near  the  front  of  the  shop,  and  it  is  very  desimble  that  an  assort- 
ment of  these  necessary  articles  for  dispensing  liquids  shall  be 
always  within  reach  of  the  counter  clerks,  in  a  condition  for  im- 
mediate use.  The  mode  of  disposing  the  assortment  of  washed 
▼ials  differs  in  different  establishments ;  some  hang  them  while  yet 
moist  on  nails  or  pegs  with  the  mouth  inclined  downward  that  they 
may  drain  and  be  free  from  liability  to  collect  dust,  until  wanted 
for  use.  This  method  takes  more  space  than  is  generally  at  com- 
mand, and  seems  to  be  less  desirable  than  keeping  them  in  a  par- 
titioned drawer.  The  sink  should  have  shelves  or  racks  arranged 
over  it  for  draining  recently  washed  articles,  and  the  vials  should 
not  be  put  into  the  drawer  for  use  till  dry.  In  the  Preliminary 
Chapter,  the  variable  quality  of  corks  is  referred  to,  and  it  is  only 
necessary  again  to  call  attention  to  the  great  ad- 
vantage  in   this  as  in   most   other  purchases  of  Fig.2C0. 

selecting  the  best,  and  especially  those  of  the  kind  ^ 

called  homoeopathic,  which  are  fitted  with  much 
greater  facility  to  the  vials. 

There  is  no  economy  in  procuring  cheap  corks, 
as  prices  are  pretty  exactly  according  to  quality, 
auQ  of  the  inferior  qualities  a  lareje  number  are        „,      ,         , 

.  ^  ^  ^  l.»l>orlng  ami 

quite  unfat  for  use.  straight  cork.. 

The  cork  dniwcr  should  not  be  too  near  the  fire, 
as  they  are  deteriorated  by  long-continued  drying.     The  cork  should 
always  be  adjusted  to  the  bottle  before  putting  the  liquid  into  it, 
so  that  if  it  should  not  fit,  it  may  not  be  injured  by  contact  with 
the  liquid,  and  may  be  thrown  in  with  the  corks  again. 

The  neat  appearance  depends  chiefly  on  its  l)eing  clean  and 
having  a  clear  fresh  surface  at  top ;  this  may  generally  be  attained 
hy  the  use  of  a  sharp  knife,  care  being  taken  not  to  cut  it  off*  so 
snort  as  to  be  inconvenient  to  extract  again.  The  practice  of  cai>- 
ping  over  the  cork  with  a  piece  of  fancy  paper  or  damp  kid  gives  a 
handsome  finish  to  the  pre{)aration,  and  secures  it  from  being  opened 
by  children  or  others  who  may  be  sent  for  the  medicine;  but  in 
small  sales  it  scarcely  repays  for  the  time  consumed. 

The  most  finished  method  for  disj^ensing  prescriptions  is  without 
doubt  the  metallic  foil  cap  made  of  a  size  appropriate  to  the  vials 
to  be  capf»ed;  these  are  generally  8tamj)ed  with  the  name  of  the 
dis})enser. 


Fig.261. 


Spirit  l&mp. 
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Heavy  and  good  quality  tinfoil  is  a  b( 

aud  may  be  applied  without  a  string  to  i 

impression  of  a  stamp  with  considerable  i 

of  capping  operations,  a  small  pair  of  scii 

adapted  to  the  general  purp 

almost  indispensable. 

The  fashion  of  stamping  1 
die  upon  sealing  wax  has  la 
to  accomplish  it  with  faci! 
spirit  lamp,  Fig,  261,  or  a  i 
vial  and  glass  tube  should 
alcohol  is  best  for  the  purj 
smoke  the  wax.  A  stamp 
the  name  or  initials,  or  so] 
trade  mark,  which  will  give  character  to 
and  indicate  its  origin. 

The  cork  presser.  Fig.  262,  is  now  so  co 
scarcely  to  require  meutioa;  in  using  it 
press  thi 
Fig.  202.  otherwii 

may  be  < 
the  presi 
and  liet 
temptin] 
bottle, 
larger  h 
Diisuital 

Cork  prwiet.  mCBOpat] 

cork  prei 
ia  also  figured.  It  consists  of  a  segment  o 
to  a  suitable  block,  and  a  wheel  which 

Fig2C3. 


Loohman*!  roUry  tatk  pr 

running  the  cork  between  the  interior  of 
(if  tlie  circle.  Ae  the  wheel  rotates  it  cai 
llie  space,  which  gradually  diminishes; 
uniformly,  and  is  not  so  likely  to  be  crusl 


phtsician's  blakk  labels. 


m  a  Uatpoonful  evtrg         houri, 
!•  at  directed. 


Take         drops       limes  a  day. 
as  directed. 


^it  a  teatpoonftd  timet 

a  dag,  at  directed. 

Ih 


Taka  a  tabUtpoonful 

a  dag,  at  directed. 


owders. 

Tai»  one  every  hours, 

a*  directed. 
J>r.__ 


Owders. 

Take  one  timet  a  day, 

at  directed. 


1  T5ISl:flc3TBD. 
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Lahelling  medicinal  preparations  is  i 
country  practitioners,  frequently  for  want 
ever,  too  important  a  matter  to  be  overlo' 
dispensary.  A  small  sheet  of  blank  labe 
trifling  sum,  adapted  exactly  to  the  wan 
vidua!,  or  tbe  druggist  should  have  them  ] 
I  have  for  several  years  sold  sets  somew 
ireding  page,  wbich  by  filling  up  the  blanl 
of  the  pbysician. 

The  apothecary  will  of  course  have,  be 

Blip  labels,  suitable  prescription  labels,  w 

an  appropriate  space  for  I 

Fig.  264.         of  drugs,  or  with  directi 

^^  date  of  the  prescription,  f 

W  things  add  more  to  the  ret 

^^^^  than  the  neatness  and  el 

*t^Hp         in  printing  and  chirogra^ 

111  Some    pharmacists    pr 

i      j        labels  so  that  they  will  ad 

i  this  is  done  by  a  sotutii 

I  painted  over  the  surface  i 

A  D V  a  mixture  of  one  part 

9  glue,  dissolved  in  five  pai 

^^^^P        applied  while  yet  warm. 

p»«iB  boHte  and  *''?'  ^^*  shows  a  convt 

biuih.  which  may  be  of  fSij  or  1 

forated  cork  into  which  i 

ing  half  an  inch  below  the  cork,  on  to  wl 

brush,  always  dipping  into  the  paste;  th 

plied  with  paste  from  another  and   large 

be  made  by  either  of  the  following  proces 

Paste  containing  Ghji 

Take  of  Gum  Arabic 

Boilin''  water 

Glycenn 

Make  a  solution. 

Paste  preserved  with  Ace. 

Take  of  Powdered  gum  Arabic, 

Powdered  tragacanth,  of  each  .    . 

Water 

Acetic  acid 


Mix  them. 

If  tragacanth  paste  is  made  stiff  enoi 
the  addition  of  an  antiseptic. 

When  not  previously  prepared,  the  lab 
the  time  they  are  applied  ;  this  may  b« 
them  successively  upon  a  piece  of  soft  pap< 
as  soon  as  it  becomes  somewhat  daubed 
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of  smooth  and  hard  wood,  which  should  be  cleaned  and  dried 

everjT  day.     When  the  label  is  applied  to  glass,  it  should  be 

red  by  a  piece  of  paper  somewhat  larger  than  itself,  and  tightly 

uniformly  pressed  till  quite  smooth  ;  it  is  a  mistake  to  put  a 

c  coating  of  paste  on  the  paper,  as  it  then  spreads  on  to  the 

)unding  parts  of  the  vial,  soiling  them,  and  in  drying  shrinks 

wrinkles  the  label.     When  tilled  and  properly  corked,  the  vial 

ild  be  carefully  wiped  off  and  wrapped  in  a  piece  of  white 

)r.     The  Jib.  size,  9J  x  8  inches,  is  suitable  for  a  f.siv  vial. 

.  good  .pen,  with  a  tine  point,  suitable  for  filling  up  the  blanks 

he  labels,  and  a  desk,  should  be  within  convenient  reach  ;  also 

ank  book  or  file  on  which  to  preserve  the  prescription  for  future 

rence,  the  day  book  or  blotter,  the  book  of  "wants,"  in  which 

1  article  is  to  be  entered  for  purchase  or  preparation,  before  it  is 

.rely  out,  and  a  note-book  of  facts  and  experiences,  which,  if 

TOntly  kept,  will,  by  lapse  of  time,  become  a  valuable  heirloom 

3ie  office  or  shop. 

Beading  the  Prescription. 

Phe  first  process,  on  receiving  a  prescription  to  be  compounded, 
fco  read  and  thoroughly  to  understand  it ;  this  can  be  done,  in 
,ny  cases,  only  after  some  study  and  consequent  delay,  which,  if 
t»ived  by  the  applicant,  may  occasion  distrust  and  a  suspicion 
It  something  wrong  is  contained  in  it;  to  obviate  the  appearance 
a  misunderetanding,  it  is  a  good  plan  to  commence  by  preparing 
label ;  this  is  done  with  the  prescription  before  the  eye  of  the 
nter,and  allows  time  for  thoroughly  studying  it  and  deciphering, 
far  as  practicable,  the  obscure  parts,  before  attempting  to  com- 
mand it.     After  the  preparation  has  been  completed  and  labelled, 
le  prescription  should   be  carefully   reviewed  and   the  several 
tides,  as  added,  recalled  so  as  to  insure  its  correctness  before 
nding  it  out  freighted,  as  it  may  be,  with  the  issues  of  life  or 
»th  to  the  sufl:erer  for  whom  it  has  been  prescribed ;  there  are  few 
Tors  occurring  from  carelessness  which  would  not  be  obviated  by 
lis  precaution.     If  there  should  be  an  obvious  error  in  a  prescrip- 
on  which  might  lead  to  serious  consequences,  it  would  become 
16  duty  of  the  pharmacist  either  to  supply  the  medicine,  so  modi- 
3d  as  to  be  safe,  and  to  fulfil  the  intention  as  nearly  as  he  can 
Tive  at  it,  or,  on  a  plea  of  necessary  delay,  to  obtain  an  op{)ortunity 
►  have  the  error  corrected  by  the  physician  himself. 
The  maintenance  of  a  spirit  of  professional  comity  between  the 
lysician  and  pharmacist,  by  which  each  is  bound  to  screen  the 
her  from  unjust  censure,  while  they  mutually  endeavor  to  protect 
le  community  from  the  dangers  unavoidably  attendant  upon  the 
{ministration  of  remedies,  is  the  only  true  basis  of  their  successful 
^-operation. 

Preparation  and  Dispensing  of  Pills, 

The  advantages  of  this  form  of  preparation  having  been  fully 
^tailed  in  Chapter  III.,  the  substances  best  adapted  to  it  having 
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been  enumerated,  and  the  genemi  princij 

be  coHiiKjuitded  having  been  treated  of, 

such  inibnuatiou  upon  the  mode  of  mixiii 

be  put  into  a  brief  description,  prei 

Erocesaea  of  pharmacy,  cone  more  diatim 
y  experience. 
To  form  a  pill  mass,  the  ingredienta  in 
weighed,  are  placed  in  a  mortar,  or  on  a  ti 
two  Bpatulas  being  at  hand,  a  email  addi 
already  poi 
Fig.  :2or..  Fig.  206.  care  being  i 

which  the 
do.    The  1 
made  for 
chemist    ir 
with   a  ail 
it  will  be  u 
the  purpose 
Fig.  265,  c 
ous  contriv 
purpose.    Ai 
by  getting 
watur  accit 
Blionld   al? 
triturated  I 
portions  of 
Tlie  use  of  extracts  in  making  pills  has 
as  aiditij:;  in  their  pliarmaeeutical  eligibil 
cerhiin  reaiiious  extracts,  as  extract  of  jal 
causes  of  difficulty  in  the  manipulation. 
times  to  have  dried  to  just  that  conditii 
of  icducint;  it  to  powder,  or  softening  it 
of  an  exeijiient,  and  therefore  it  cannot  h 
witli   other  extracts,  or  with  dry  powde 
stanec's  thu  ^id  of  heat  should  be  called  in 
ive,  the  extract  may  be  introdu 
softened  by  trituration,  or  if  still  too  toL 
mass  may  he  subjected  to  drying,  until,  i 
as  to  be  remlily  reduced  to  powder,  and  tl 
otlipr  iiifji't'dient-s  and  rendered  plastic  by 
AnotluT  difficulty  in  manipulating  w 
tliL'ir  sometimes  being  too  soft  to  form  a  i 
witli  iho  other  ingredients  prescribed;  i 
generally  heat  to  spread  the  extract  in  b 
and  warm  this  till,  a  portion  of  the  mois 
assumes  the  proper  coTisistence.     Care  is,  < 
deteriorate  the  extract  by  burning,  or  thee 
principles.    The  warmth,  moisture,  and  fl' 
frequently  be  brought  into  requisition  wit 
soften  and  adhere,  though  generally  it  is  d 
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Graduated  plU  tUe, 


Fig.  268. 


the  mass  in  the  hands  in  presence  of  the  Fig.  267. 

customer;  when  the  materials  are  readily 
miscible,  the  whole  process  may  be  con- 
veniently performed  in  the  mortar,  and 
the  removal  of  the  mass  completely  eftected 
by  the  uste  of  the  pestle  and  spatulas. 

Some  pharmacists  prefer  the  use  of  the 
pill  tile  and  spatula  for  the  whole  mani- 
pulation, and  I  have  observed  that  some 
of  the  most  successful  pill  makers  avoid 
the  use  of  the  mortar  almost  entirely;  on 
the  other  hand  the  greater  force  imparted 
to  trituration  by  the  convex  surface  of  the 
pestle  upon  the  concave  mortar,  and  the 
racility  it  aifords  in  thoroughly  powdering 
aud  mixing  the  ingredients,  seem  to  me  to 
indicate  the  superiority  of  this  old-fashioned  method  ;  the  force  of 
early  training  and  of  habit  in  this  as  in  most  other  cases  has  a  con- 
trolling influence. 

In  using  the  pill  tile,  Fi^.  267,  for  mixing  the  mass,  an  imple- 
ment is  required  which  will  facilitate  the  powdering  of  crystals, 
dry  extractive,  and  resinous  materials,  and  powders,  which  have 
agglutinated.  Fig.  268  shows  a  muller,  made  of  glass 
for  this  purpose;  the  flat  bottom  surface  is  ground  to 
adapt  it  to  trituration ;  it  is  not  used  in  forming  the  mass, 
but  is  well  suited  to  the  preparation  of  the  dry  materials. 

With  a  view  to  securing  both  tenacity  and  firmness  in 
a  pill  mass,  it  seems  essential  that  the  several  ingredients 
should  combine  the  property  of  fluidity  with  that  of  hard- 
ness or  insolubility.     A  solid   substance,  like  aloes  or 
almost  any  of  the  resins  or  gum  resins,  can  readily  be 
tbrmed  into  pills  with  a  little  alcohol  or  some  appropriate 
tincture,  but  for  want  of  a  substance  insoluble  in  this  ex- 
<npient  the  pills  will  be  apt  to  fail  of  that  firmness  of  con- 
sistence which  results  from  the  combination  of  solid  with  liquid 
particles ;  soap  is  in  this  case  a  better  excipient,  being  less  of  a 
solvent  for  the  resinous  particles,  and  possessing  a  body  which  pre- 
vents the  softening  and  flattening  out  of  the  pills. 

Whenever  practicable,  it  is  best  for  the  pharmacist  to  use  the 
excipient  prescril^ed  by  the  physician,  but  there  is  nothing  to  pre- 
vent his  adding  inert  excipients,  when  necessary,  according  to  his 
own  judgment,  and  the  frequent  absence  of  any  s|)ecific  directions- 
on  the  suDJect  makes  it  necessary  for  him  to  choose  the  best  excipient 
to  insure  smallness  of  bulk,  adhesiveness  and  firmness  in  the  mass;. 
experience  and  a  careful  study  of  the  subject,  as  presented  ia 
Chapter  III.,  will  aid  in  this  selection. 

Pills  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of 
a  gniduated  tile;  a  great  many  pharmacists  use  this  altogether,. 
but  it  has  always  appeared  to  me  it  must  be  from  want  of  famili- 
arity with  the  use  of  the  pill  machine.  Fig.  269.     If  the  mass  is 


if 

I 
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plastic,  it  may  be  rolled  between  the  Bmootb  eurfeces,  or  bj  ase 
the  pill  roller.  Fig.  270,  into  a  perfect  cylinder  equally  tliick 
both  ends,  and  by  then  adjusting  the  entting  surfaces,  the  wl 
mass  will  be  immediately  turned  into  the  appropriate  munbei 


Fig.  26&. 


pills,  which,  if  about  the  size  appropriate  to  the  mnchine,  v 
Bo  round  as  to  require  no  further  rolling.  In  large  dispensi 
tabtishnionts,  sevcrat  machines  are  sometimes  kept  adapt 
different  sizes,  one  for  pills  of  opium  or  Queveniie's  iron,  ai 
for  compound  cathartic  or  aloetic  pill,  and  anotlicr  for  com 
rhubarb  and  other  lai^e  pills.  Tn  the  XJ.  S.  Army  labon 
immense  numbers  of  pills  were  made  with  these  machines  byl 
ojieratives.  There  is  a  practical  hint  in  relation  to  the  use 
pill  machine  which  should  bo  mentioned  in  this  connection: 
that  the  cutting  surfaces  will  eonietimea  only  work  on  each 
]>cifect]v  in  one  way;  every  roller  is,  therefore,  marked  with  : 
a  little  lirass  t;ick,  a  imniher,  or  some  other  tIci»ignation,  and 
res|Joriilin_if  one  is  made  on  the  machine,  indicating  in  which 
tii>n  the  roller  is  to  be  worked  on  the  machine  in  cutting. 
not  being  aware  of  this  precaution,  many  abandon  the  u» 
machine,  which  is  one  of  the  greatest  of  conveniences  in  phai 
In  the  machines  made  hy  Wnrtz  the  rollers  work  ctiuaily  v 
both  directions. 

Pills  should  not  be  put  away  for  dispensing  purposes  unt 
dried  on  a  tray,  an  ojwn  box  lid,  or  paper  fnIi 
Fig.  -271,  the  edges  for  the  purix)se.  There  are  poveral 
of  pill  boxes  described  on  page  5C,  of  which  th 
is  that  made  of  iKq)cr  with  pnyectin^  top  and  I 
I)iece,  Fig.  82.  I'ills  containing  vohitile  inirrc 
sliould  bedisj^nsed  in  a  small  wide-mouth  vial, 
are  made  for  this  purjx)se. 

Fig.  271  shows  a  bottle  arranged  to  contain  I 
dium,  powdered  liquorice  root,  or  sifted  arm 
one  or  more  of  which  may  be  kept  at  hand  in  ( 
sing  pills,  Ijoth  for  the  dusting  of  the  pill  machii 
tor  tilling  boxes  in  which  they  are  dispensed.  ( 
,s\«Av\*-    \\w^  ViQttles  may  have  powdered  gum  Arabic  s 
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)  add  that  ingredient  conveniently  to  pill  masses  in  process  of 
r  manufacture.  The  mode  of  construction  will  scarcely  need  a 
ark;  a  perforated  cork,  short  piece  of  tube,  and  3j  or  2ij  vial 
)titute  the  apparatus. 

^oaiing  of  Pills. — Though  the  least  repulsive  form  of  medicine, 
pillSj  especially  when  they  contain  bitter  and  nauseous  ingre- 
its,  are  disagreeable  to  some,  and  many  ways  have  been  devised 
•ender  them  more  attractive  and  pleasing  to  the  eye  and  to  hide 
odor  and  taste  of  drugs  ffiven  in  this  form. 

)ince  the  issue  of  the  eanier  e<litions  of  this  work  the  ancient 

ctice  of  coating  pills  with  silver  and  gold  leaf  has  been  revived. 

e  apparatus  I  have  had  constructed  for  this  purpose  is  shown  in 

;.  272.     It  consists  of  two  hemi- 

leres  of  hard  wood  fitting  by  a  Fig.  272. 

ew  and  highly  polished  on  their 

ler  surface.     In  rolling  the  pills 

pe  is  taken  to  use   no  dusting 

wder  of  any  kind,  and  to  have 

em  moderately  damp,  otherwise 

moisten  theni  with  a  little  syrup.  Apparatus  for  silvering  pills. 

aey  are  then  introduced  into  the 

)llow  sphere  along  with  the  requisite  quantity  of  silver  or  gold 

af,  it  is  tightly  closed  by  screwing  the  separate  parts  together  and 

rapid  motion  is  communicated  to  it;  in  a  few  seconds  the  pills 

re  removed  with  a  clean  and  bright  coating.     One  dozen  pills  of 

<^erage  size  require  one  sheet  of  foil  and  larger  numbers  in  propor- 

lon.     Some  difficulty  is  experienced  in  giving  a  handsome  coating 

3  pills  of  Quevenne's  iron,  on  account  of  their  black  color ;  this  can 

«  obviated  by  the  use  of  a  large  proportion  of  foil,  which  may  be 

•bjectionable  as  interfering  with  their  solubilitv,  notwithstanding 

he  extreme  tenuity  of  the  foil.     The  taste  of  the  pills  is  of  course 

lisguised  in  proportion  to  the  completeness  of  the  coating ;  in  dis- 

)ensing  no  powder  is  necessary,  the  tendency  of  the  fresh  pills  to 

idhere  to  each  other  being  obviated. 

This  apparatus  may  be  substituted  by  using  a  gallipot  laid 
Against  tne  palm  of  the  hand,  or  by  two  porcelain  capsules  fitted 
to  each  other,  the  opening  at  the  lips  being  covered  by  the  thumb, 
but  there  is  a  saving  in  the  use  of  an  apparatus  as  above  fio^ured ;  any 
portion  of  the  foil  not  adhering  to  one  charge  of  pills  will  Be  ready 
for  the  next,  besides  an  advantage  which  is  gained  by  the  leverage 
of  the  handle. 

The  former  belief  that  a  coating  with  metallic  leaf,  if  sufllcient 
to  hide  the  taste  and  smell  of  the  pills,  would  interfere  with  their 
solubility,  has  been  very  much  modified  by  recent  experience.  The 
pharmacist  should  assure  himself  of  the  genuineness  of  his  gold- 
leaf,  as  Dutch  metal,  which  is  so  often  substituted  for  it,  contains 
both  copper  and  zinc. 

A  coating  with  gelatin  is  one  of  the  most  elegant  and  efficient 
expedients  for  disguising  the  odor  and  taste  of  pills ;  this  is  accom- 
plished by  preparing  a  solution  of  one  part  of  gelatin  in  two  of 
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water,  by  a  water-bath  heat ;  and  having  p 
jinii  and  dry  and  free  from  any  powder  oi 
di]ij)ed  into  the  gelatin  by  means  of  lonj 
pl;ued  in  a  position  to  allow  the  pills  to  di 
cacli  other.  On  being  removed  from  the  pi 
tin  18  clipped  off  witJ^  scissors  and  th«  hoi 
from  the  point  of  a  camel's  hair  brush  if  d 
coaung  is  smooth  and  glossy,  and  when  the 
nothing  to  desire;  it  effectually  excludes 
ences,  and  pills  thus  covered  may  be  kepi 
without  losing  their  medicinal  properties; 
elegant  appearance  from  the  transparent 
which  may  be  colored  to  suit  the  fancy,  1 
solution  of  gelatin  a  sufficient  quantity  of 
is  soluble  in  water. 

Sugar-coated  pills  are  now  very  popuk 
Their  method  of  manafacture  is  much  bett 
tiouers  than  by  pharmacists ;  the  coating 
Baofharine  covering  is,  in  fact,  a  prominen 
On  a  large  scale  the  sugar  coating  is  mam 
ting  the  moistened  jiills  in  a  mixture  of  sti 
in  a  copper  pan  suspended  at  aconsiderabl 
charcoal  fire ;  they  thus  acquire  a  smooth  ; 
liur  to  us  in  pills  from  most  of  the  leadini 
fiicturers.  Tliere  are  several  ways  in  whic 
be  effected  at  the  pn?a<;ription  counter ; 
powdered  "dusted"  sugar  la  requiste;  soro 
anrl  gum  Ambic,  wliich  must  be  intimate 
flnest  jiowder.  Upon  a  pill  tile,  six  or  e 
covering  of  mucilage  of  gum  Arabic  or  trs 
in  it  quickly  by  means  of  the  fingers;  the 
transfered  to  another  tile,  upon  which  a  t 
rins  powder  has  been  dusted,  and  the  sug 
giving  the  pills  a  rotary  motion  with  1 
slightly  pressing  on  them. 

The  covering  of  sugar  may  also  be  satia 
the  silvering  globe,  tlie  insi<le  of  which  h; 
Some  of  the  j>owder  is  sprinkled  into  th 
the  introduction  of  the  pills  previously  n 
n<  before,  an  even  coating  is  ett"ecte<l  by  gi^ 
cular  movement.  The  pills  are  afterwards 
lui'l  may  be  made  somewhat  smoother  by 
]'0\vdered  starch. 

If  thus  treated,  a  good  white  coating  i 
pvtT,  lacks  smoothTicss  and  elegance  if  coi 
tiiinere'  manufacture,  but  answers  all  the  f 

If  it  appears  desirable,  the  sugar  may  1 
incnrporatmg  a  few  grains  of  carmine  wit 
fiorne  good  saffron  to  a  very  fine  powder,  if  j 
the  latter  fades  if  exposed  to  the  light. 
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'ills  may  be  extemporaneously  coated  with  sugar  by  first  moist- 

ig  them  with  a  strong  solution  of  balsam  of  Tolu  in  ether, 

awing  them  immediately  into  a  box  containing  sugar  in  very 

J  powder,  and  shaking  the  box  for  a  few  minutes ;  the  applica- 

n  may  be  repeated  if  the  first  coating  is  not  sufficiently  thick. 

e  ethereal  solution  has  the  advantage  of  extreme  volatility  and 

not  dissolving  the  ordinary  constituents  of  pill,  but  should  it 

)ve  objectionable  on  account  of  a  solvent  action  on  the  pills  it 

y  be  replaced  by  mucilage  as  before  indicated. 

Furley's  process^  patented   in  England,  is   directed  to  be  per- 

•med  with  two  saucers,  the  iimer  surface  of  one  is  coated  with 

mmen,  prepared  by  well  agitating  the  white  of  an  egg,  the  other 

ntains  a  fine  powaer,  composed  of  equal  parts  of  sugar  and  traga- 

nth.     The  pills  are  placed  in  the  first  saucer  and  are  made  to 

volve  in  it  by  a  series  of  horizontal  circular  motions ;  this  speedily 

ats  them  with  a  thin  film  of  albumen ;  then  they  are  quickly 

ansferred  to  the  other  saucer  in  which  they  are  again  caused  to 

volve  and  become  coated  with  the  mixed  powder  of  sugar  and 

agacanth.      The  peculiar  tenacious  consistence  of  the  albumen 

nds  to  prevent  the  pills  from  getting  a  very  thick  coating,  but  it 

sufficient  if  continuous  to  fix  a  thin  surface  of  the  powder  suffi- 

ent  to  form  a  thin  but  firm  and  tough  coating  when  dry.     The 

aantity  of  albumen  to  place  in  the  saucer  must  be  learned  by  ex- 

eriment ;  it  should  not  be  in  excess,  lest  the  pills  get  too  heavy  a 

:>ating  and  dry  too  slowly.     Albumen  has  the  merit  of  ready  solu- 

ilitv  in  the  stomach,  and  seems  to  be  well  adapted  to  the  object 

a  view. 

In  an  elaborate  article  on  coating  pills,  Bernard  S.  Proctor,  of 

^'ewcastle-on-Tyne,  England,  has  given  the  results  of  no  less  than 

orty-five  experiments,  which  go  to  show  that  the  process  is  in  the 

nain  advantageous.     He  prefers  those  processes  in  which  the  pills 

ire  first  rolled  in  a  mixture  of  alcohol  and  water,  or  in  lac  varnish, 

md  then  in  an  appropriate  powder.     Rolling  first  in  tincture  of  lac, 

ind  then  in  a  mixture  of  three  parts  of  French  chalk  and  one  of 

resin,  gave  a  coating  not  liable  to  absorb  moisture,  and  possessing 

OQOst  of  the  requisites  sought.     He  recommends  that  the  quantity 

of  tincture  should  not  exceed  4  or  5  minims  to  a  dozen  pills,  and  it 

is  evidently  an  important  precautioTi  in  any  of  the  processes  to 

moisten  the  pills  as  little  as  practicable  to  secure  a  continuous 

coating. 

The  covering  with  sugar  is  preferred  generally  in  the  United 
States;  it  prevents  the  smell  and  taste  from  manifesting  themselves 
for  a  number  of  days ;  but,  if  freshly-made  pills  have  been  thus 
coated,  the  evaporating  moisture,  in  penetrating  through  the  sugar, 
may  carry  some  soluble  matter  with  il  and  gradually  discolor  the 
covering ;  in  a  similar  way,  odorous  principles  will  penetrate  to  the 
surface,  and  finally  impart  their  smell ;  sugar-coated  assafoetida 
pills,  though  at  first  nearly  free  from  odor,  develop  it  on  keeping. 

The  observation  of  those  whose  opportunities  have  given  them 
abundant  means  of  forming  a  correct  judgment  has  resulted  in  a 
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preference  for  well-made  sugar-coated  pills  over  those  iiot)M>  jtole^  i 
ed,  as  the  coating  prevents  the  desiccating  action  of  the  atmos^tM 
and  its  other  accompanying  injurions  effects.  The  JPkarmmfA 
sanctions  the  custom  of  soffarncoatin^  so  &r  as  cfoncems  those  p3i 
which  are  designed  to  be  slow  in  their  action  but  not  in  reg^  to 
others. 

Si^r  pdleia  or  ffranuleSy  variously  medicated,  have  heen  ym 
much  prescribed  within  a  few  years.  Thqr  have  gained  iiivcrwim 
physicians  from  their  portabiiity,and  with  many  patients  on  aoeotint 
of  their  very  small  size,  which  adapts  them  to  be  tak^i  mm 
readily  and  easily  than  ordinary  pills.  Sugar  grannies  ioB  vbA 
by  the  confectioner,  of  white  eu^ar,  sometimes  artificially  eoioni 
They  are  medicated  in  the  foUowmg  way:  The  doee  to  be  omtiM* 
in  each  granule  is  first  determined;  the  medicinal  substance  is  An 
weighea  out  in  such  a  quantity  as  may  be  evenlv  divided  fntp  Ae 
proper  doses ;  it  is  now  dissolved  in  strong  alcohol  or  ether,  sofr 
cient  to  moisten  the  requisite  quantity  of  pellets,  which  aie  tote 
constantly  agitated  in  a  shallow  dish  so  that  the  solution  may  be* 
come  evenly  divided  among  them,  until  the  solvent  has  evapmrafei 

It  is  eviaent  that,  prepared  in  this  wav,  the  globales  may  ntj 
somewhat  in  the  quantity  of  the  absorbed  solution,  and  it  istbeio* 
fore  im{)ortant  that  the  agitation  be  continued  without  int^rifiii* 
sion  until  no  trace  of  moisture  can  be  detected ;  the  emplotBieol 
of  the  strongest  alcohol  or  ether  is  necessary,  so  that  toe  imr 
amount  of  the  solvent  may  be  employed  without  liquefying  w 
sugar.  Only  such  medicines  are  adapted  to  this  mode  of  preram- 
tion  as  are  given  in  very  small  doses,  and  the  vegetable  alkaloids 
and  some  neutral  principles  are  particularly  adapted  to  it.  Gene- 
rally, more  than  one  of  the  granules  contain  the  full  dose  of  the 
medicine.  It  has  become  customary  to  have  them  contain  the  one- 
hundredth,  one-fiftieth,  one-twentieth,  or  the  one-sixteenth  part  of 
a  grain  of  the  medicinal  compound.  As  before  noticed,  this  process 
is  that  introduced  bv  the  homoeopatliic  practitioners,  and  has  such 
defects  inherent  in  the  practice  as  are  pointed  out  above.  The  only 
true  plan  is  to  divide  exactly  the  medicinal  aeent  into  the  fractional 
portions  intended,  and  then  coat  these  skilfully  with  sugar. 

Preparation  of  Mixtures. — In  the  chapter  on  Liquid  Preparatioiw, 
pages  829  to  834,  a  list  is  given  of  medicines  best  adapted  to  this 
form,  and  a  pretty  full  account  of  the  principles  which  should 
govern  the  prescriber  in  the  exercise  of  this  part  of  his  duties. 
The  study  of  such  a  treatise  by  physicians  would  save  many  blnn- 
ders  which  fall  under  the  observation  of  pharmacists ;  it  would  also 
add  to  the  facilities  of  the  physician  for  combating  disease,  and  to 
the  comfort  of  those  compelled  to  undergo  medical  treatment 

The  preparation  of  mixtures  and  other  liquid  extemporaneous 
preparations  involves  the  exercise  of  greater  judgment  and  skill, 
because  of  the  frequent  unskilfulness  of  prescribers.  The  experi- 
enced pharmacist  will  frequently  have  opportunities  to  correct 
apparent  incompatibilities  without  materially  varying  from  the 
prescr\pl\oti,  vvwd  \w  this  as  in  other  forms  of  prescription  it  will 
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letimes  be  his  privileeje  to  detect  and  obviate  errors  which  might 

of  serious  import.     Let  him  never  allow  a  preparation  to  pass 

m  his  hands  without  a  careful  consideration  as  to  whether  a 

stake  of  his  own  or  of  the  prescriber  has  escaped  his  notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid 

d  liquid,  and  of  the  solids  some  are  soluble  and  others  diftused 

the  liquid  only  by  admixture ;  *  the  object  of  the  pharmacist 

ould  be  the  intimate  blending  of  all  the  ingredients,  so  that  every 

«e  when  taken  shall  be  of  the  san>e  composition.     In  most  of  the 

rmul«B  involving  any  difficulties  as  given  in  the  previous  chapter, 

ie  mode  of  admixture  has  been  indicated,  but  a  large  number  will 

,11  into  the  hands  of  the  pharmacist  in  which  the  mode  of  incor- 

3rating  the  ingredients  together  will  be  left  entirely  to  his  judg- 

lent. 

If  all  the  ingredients  prescribed  are  liquids,  or  if  the  only  solid 
J  freely  soluble,  they  may  all  be  introduced  directly  into  the  bottle, 
•reviously  prepared,  and  the  whole  may  be  mixed  by  agitation. 
?he  most  ready  mode  of  dissolving  crystals  is  explained  in  the  fifth 
)art  of  this  work,  in  the  chapter  on  Solutions,  page  553,  and  the 
iistinction  to  be  observed  between  those  substances  readily  soluble 
3y  agitation  and  those  requiring  the  triturating  action  of  the  pestle 
ind  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from 
mixing  either  chemical  or  pharmaceutical  incompatibles,  it  is  desi- 
rable,j/?r5^,  to  make  as  dilute  solutions  as  the  prescription  will  allow, 
of  any  chemical  substances  ordered;  second^  to  incorporate  with 
these  the  syrups  or  viscid  excipients,  if  any  such  are  prescribed, 
before  mixing  them.  In  this  way  the  play  of  incompatibilities  is 
diminished  by  the  twofold  influence  of  dilution  and  viscidity,  and 
the  liability  to  unsuspected  chemical  changes,  the  fear  of  which 
occasions  such  trepidation  to  the  inexperienced  prescriber,  will  be 
greatly  lessened. 

As  a  general  rule  the  mortar  and  pestle  should  be  used  in  case  of 
incorporating  an  insoluble  substance  in  powder  with  a  liquid  ;  the 
plan  of  mixing  by  agitating  in  a  vial  is  seldom  perfectly  successful, 
and  where  these  are  suspended  by  the  aid  of  gum  and  sugar  it  is 
best  to  have  them  thoroughly  triturated  together  as  powders  before 
adding  the  liquid  ingredients. 

Emidsions  are  mixtures  of  oils,  fats,  or  resins  with  water,  gene- 
rally promoted  by  alkalies,  gum,  or  gum  and  sugar,  and  white  or 
yelk:  of  egg.  Numerous  examples  of  this  kind  of  preparation  are 
given  among  the  foregoing  prescriptions.  Mistura  Assafcetida  and 
Mistura  Ammoniaci  are  instances  of  what  might  be  called  natural 
emulsions,  the  conditions  of  an  insoluble  resinous  ingredient  and  a 
soluble  gum  being  present  in  the  gum-resin  prescribed.  In  Copaiva 
Mixture,  No.  122,  Castor  Oil  Mixture,  No.  105,  Chloroform  and  Oil 
of  Almond  Mixture,  No.  96,  Emulsion  of  Cannabis  Indica,  No.  99, 
and  others,  we  have  instances  of  artificial  emulsions  in  which  an 
oily  ingredient  is  properly  suspended.  The  instructions  for  making 
each  of  these  are  so  specific  that  they  can  scarcely  fail  to  realize  a 
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encceesfal  combination  and  furnish  a  clue 
It  may  bajipeu  that  an  emulsion  construct 
tialiy  se^iurate  into  lajera  and  need  ehuki 
bat  if  properly  made  it  will  never  have  tb 
apon  the  surface.  There  cim  be  no  doub 
of  emulsionized  oils  over  those  in  which  t 
been  broken  up,  though  on  the  other  band 
doee  of  oil  emuleioiiized  than  floating  on 
enveloped  in  the  froth  of  porter  or  sarsapa 
nJly  L-ostomary  to  weigh  tlie  fixed  oils  o 
th«ni,  but  if  this  is  done  when  tbey  are  to 
it  sbould  not  bo  done  in  the  bottle  in  w 
pensed.  The  adhesion  of  the  oil  to  the  els 
M»raplete  separation  into  an  emulsion,  ana  u 
oil  will  containinnte  the  emulsion  when  m 
each  dose  drawn  from  thu  vial.  In  thi 
ahnouds.  No.  120,and  of  pumpkin  seeds 
present  in  the  seeds  are  naturally  associ 
injrrwlients  which  emulsionize  tbem  in  wai 
of  any  foreign  ingredient. 

Volatile  oils,  especially  oil  of  turjientin' 

quire  the  admixture  of  fixud  oils  in  ordei 

them  with  ■ 

Fig.  273.  ^       may  be  mix 

admirable  n 

oil  with  alb 

For  maki 

French  |«tt' 

273;  in  this 

made  and  : 

trituration 

tec  ted  conif 

It  is  notii 

HBually  quit 

tnil  or  acid 

proved    by 

borax,  by  c; 

oanstic  nmmnniu.     Theynre  also  incompati 

projiortion  of  alcohol,  tbongh  moderate  qi 

made  with  diluted  alcohol,  n 

aro  fully  diluted, 

If  spirit  of  nitric  ether  is  pr 
gum  Arabic,  it  is  well  to  dili 
greatest  extent  allowable  befon 
wise  there  is  danger  of  the  jire 
In  making  neutral  mixture 
jni(?e  is  preacriii>ed,  and  when  t 
pci'arateii  by  expression  with 
otherwise,  a  etniiner,  Fig.  275, 
is  Rometiraes  quite  impractical 


Fig.  274. 
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while  the  laitient  waits,  and  the  Pharmacop<Eia  directs  that  it 
dd  be  Btrained  throagh  muslin,  which  shoold  be  ot  an  open 
are  and  previously  moistened  with  water 

I  the  compounding  of  mixtures  and  of  other  forms  of  liquid 
larationa,  as  well  as  in  the  ordinary  operations  of  dispensing, 
or  more   graduated   niea- 

fl  will  be  required;  these  ^  2T5. 

lid  always  be  at  hand  in  a 
gnated  place,  cleaned  ready 
use;  the  duty  of  placing 
m  there  should  devolve  upon 
:  person  in  the  shop,  or  upon 
b  one  after  using  them,  as 
y  best  suit  the  general  regu- 
ons. 

Tor  convenience  in  measur-  stMinw 

;  oils  and  copaiva  it  is  well 

keep  a  separate  gniduated  glass,  and  the  small  round  bottom 
iduate  used  for  medicine  chests.  Fig.  274,  will  serve  a  good  pur- 
»,  being  easily  cleaned  and  of  sufficient  capacity  for  the  purpose. 
[n  measuring  liquids  the  pharmacist  draws  from  the  tincture 
ttle  both  for  dispensing  directly  and  mixing  in  prescription,  and 
e  habit  should  be  fixed,of  holding  the  stopper  by  the  little  finger, 
lile  holding  the  measure  with  the  thumb  and  forefinger.  The 
aasure  nuist  be  held  opposite  the  eye  to  measure  the  quantity  with 
curacy,  and,  alter  it  has  been  done,  the  stopjier  is  immediately  to 
I  replaced  and  the  bottle  set  back  on  the  shelf.  The  whole  process 
well  shown  in  Fig.  276.  The  liability  to  mistakes  in  compound- 
gia  greatly  increased  by  the  accumulationof  bottles  on  the  counter; 
id  it  should  be  the  habit  to  replace  each  bottle  immediately,  and 
>  note  the  label  as  it  is  taken  down  and  as  it  is  put  back ;  if  u  drop 
■  liquid  remains  on  the  lip  after  decanting,  it  should  be  eoIlecte<l 
1  the  point  of  the  stopper  before  putting  it  in  again,  and  thus  pre- 
eiited  from  running  down  the  side. 

Much  also  depends  on  the  method  of  restoring  the  stopper  as  to 
he  facility  with  which  it  can  be  withdrawn  again.  Syrups,  when 
llowed  to  remain  in  quantity  between  the  ground  stopper  and  neck 
f  the  bottle,  dry  and  harden  so  as  to  be  withdrawn  with  great 
ifficulty;  the  same  is  true  of  alkaline  solutions  and  resinous  tinc- 
uresto  a  still  worse  degree.  In  handling  the  bottles  it  is  important 
hat  the  stopper  and  neck  should  be  somewhat  cleared  of  adhering 
quid  before  restoring  the  stopper  in  its  position.  In  the  case  of 
Ikaline  solutions  it  has  been  recommended  to  coat  the  stopper  wjth 
araffine,  which  is  not  acted  on  by  alkali  and  pnevents  the  adhesion 
omplained  of. 
The  modes  of  removing  adhering  stoppers — by  the  well-directed 
>ree  of  the  thumb  and  fingers,  by  sudden  strokes  of  a  spatula 
andle  or  mallet,  by  soaking  the  stopper  in  any  appropriate  solvent 
ollected  on  the  lip,  and  by  the  various  modes  of  heating  the  neck 
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of  the  bottle — will  BDggeet  themselves  to  the  iugenioua  mauipi 
and  will  doubtless  meet  with  varying  eaccess. 


Ointments  and  Cerates. — No  part  of  tlie  duties  of  the  pliai 
\s  considered  so  disiii^reeable  a^  that  whit-h  involves  those  ii 
lations  with  latty  matters  iieceasary  to  bring  them  to  tlie  coi 
of  ointments  and  cerat^is.  The  only  practical  details  whicli 
it  necessary  to  insist  njion,  are :  1st.  The  imj^wrtancc  of  fine 
all  medicinal  substances  iiicor|«>riited  in  ointments  and  cenitt 
The  necessity  of  inojier  precautions  to  avoid  rancidity  in  oini 
and  3d,  cleanliness  as  absolutely  essential  to  success  in  this 
mcnt  of  the  business. 

Ljion  the  first  ]><iint  no  remarks  are  necessary  other  than 
attention  to  it  in  connection  with  the  special  directions  c«i 
ill  L'uL'h  funnula.  Tlie  solid  ingredients  of  ointments  shcnli 
iijiiiuar  throni;h  them  n^  distinct  si>ecks ;  their  consistence 
br  niiifornily  smooth.  Whenever  an  ointment  ia  rancid  it 
!«■  thrown  away — this  ia  bti  invariable  rule — and  in  order 
viul   rancidity  occurring  they  should  be  kept  in  well-giaz 

.\\-oo\\^i\;A  j.\vs,  J.  \;iet;e  of  tinfoil  being  iuteriiosed  betwt 
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of  the  ointment  and  the  jar.  The  ointment  closet  should  be  in 
ool  place ;  large  quantities,  if  kept  on  hand,  should  be  in  the 
lar. 

Che  youngest  apprentice,  who  has  generally  the  duty  of"  cleaning 
"  should  be  early  instructed  to  keep  the  ointment  slab  or  tile 
e  from  grease ;  this  he  may  do  by  having  a  bottle  of  solution  of 
jstic  potassa  near  at  hand  and  dropping  a  little  on  to  the  slab 
er  it  has  been  thoroughly  rubbed  with  porous  paper,  and  tlien 
ishing  it  oft*  with  water ;  a  little  tincture  of  soap  or  of  the  pgicinal 
ip  liniment  will  also  aid  much  in  cleaning  the  slab.     Gfoasy 
atulas  should  never  be  thrown  with  others   into  water  to  'be 
3aned ;  soft  paper  is  the  best  material  for  cleaning  them,  ftwd  in 
1  the  cleaning  processes  it  should  be  remembered  that  water  ratbeT 
terferes  with  than  facilitates  the  removal  of  grease. 
Suj)positories. — Few  pharmaceutical  preparations  have  been  con- 
dered  so  difficult  as  these,  but  this  has  chiefly  arisen  from  the 
osence  of  specific  and  accurate  directions  for  their  preparation,  and 
f  suitable  moulds  in  which  to  form  them.     The  attempt  to  form 
ure  cocoa-butter  into  suppositories  is  hardly  ever  completely  sijc- 
essful,  and  combination  with  wax  as  directed  by  Dorvault  (see 
age  826)  is  now  found  to  be  inferior  to  the  admixture  of  a  small 
Toportion  of  spermaceti,  which  has  the  merit  of  congealing  much 
iiore  rapidly  than  wax,  and  hence  favors  the  rapid  and  complete 
olidifying  of  the  cones.     The  proportion  of  spermaceti  may  be 
raried  according  to  the  haste  with  which  they  are  to  be  completed, 
md  the  exposure  to  heat  to  which  they  are  liable  afterward.    In  sum« 
aier  one-fifth  of  the  whole  may  be  spermaceti,  in  winter  one-sixth. 
There  are  two  ways  suggested  for  medicating  suppositories;  the 
most  ready  method   is   to  introduce  the  medical  ingredients,  in 
powder  or  mass,  into  a  conical  opening  in  the  base  of  the  finished 
and  hardened  cone,  which  is  then  closed  up  by  replacing  into  the 
orifice  sufficient  of  the  hardened  cocoa-butter;  the  other  and  pre- 
ferable process  is  to  mix  the  dried  and  powdered  ingredients  with 
a  portion  of  the  melted  fat  by  thorough  trituration,  and  then  to 
add  the  remainder,  taking  care  to  stir  the  mixture  until  it  has 
sufficiently  cooled  and  thickened  to  prevent  the  subsidence  of  the 
powder,  and  then  to  form  it  into  moulds. 

Some  extracts  may  be  incorporated  very  satisfactorily  by  rubbing 
them  with  a  spatula  on  a  tile,  first  with  a  drop  of  water,  then  with 
a  little  of  the  melted  cocoa-butter.  The  aqueous  extract  of  opium, 
which  is  much  prescribed  in  this  form  of  preparation,  is  best  dried 
on  a  clear  dry  day  upon  a  pill  tile,  reduced  to  a  very  fine  powder, 
and  triturated  with  sufficient  melted  cocoa-butter,  so  that  five  grains 
of  the  mass  contain  one  of  the  extract ;  in  this  state  it  is  not 
aftected  by  the  weather,  and  is  readily  distributed,  either  alone  or 
with  acetate  of  lead,  tannin,  Monsell's  salt,  or  other  astringents. 

Substances  soluble  in  cocoa-butter  may  be  incorporated  into  the 
form  of  suppositories  with  great  facility,  by  digesting  them  in  the 
melted  cocoa-butter  previously  to  adding  the  spermaceti.  Where 
there  is  liability  to  the  presence  of  ciystals  of  nitrate  of  potassium, 
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Fig.  277.  as  in  old  extracts,  or  where  any  insoluble  portioni 
interfere  with  the  perfect  smoothness  of  the  bu 
tory,  the  melted  material  should  be  strained  I 
moulding  it. 

Fig.  277  shows  a  metallic  mould  of  the  proper  e 
make  a  suppository  of  twenty-five  grains  weigh 
size  preferred  for  adults,  although  sixty  grains  eac 
been  sometimes  prescribed.  Tliere  does  not  seen 
any  advantage  in  a  large  excess  of  the  veliicle,  a 
having  the  cones  of  uniform  size,  their  preparat 
greatly  facilitated.  Fig.  278  is  designed  to  she 
arrangement  of  suppository  moulds,  with  a  view  t< 
being  readily  chilled ;  this  may  be  made  of  ti 
moulds  fitting  into  a  diaphmgm  which  rests  up 
surface  of  some  iced  water;  when  the  supposito 
quite  hardened  it  will  fall  out  by  inverting  the  mould  and  st 
it  suddenly  on  a  slab  or  tile.  These  moulds  sometimes  r 
cleaning,  which  is  readily  done  by  wrapping  a  piece  of  soft 

around  the  plug  used  for  making 
cones,  Fig.  279,  and  turning  it  several 
in  the  mould.  In  the  absence  of  the 
tallic  moulds,  paper  cones  will  answers 
[jurpose;  as  their  size  is  important,  tl 
lowing  directions  are  given:  a  piece  of  j 
pai>er,  not  too  thick,  is  cut  into  f 
pieces,  2J  inches  long  by  1 J  wide,  and 
into  a  cone,  which  should  be  If  iiicl; 
and  J  an  inch  at  the  base ;  the  free  e 
the  paper  is  secured  by  a  tip  of  sealing  wax,  which  should  1 
around  the  base,  and  upon  hardening  retains  the  shaj^e  of  tht 
and  keeps  the  cone  from  flattening;  at  the  extreme  point  < 
cone  an  eighth  of  an  inch  may  be  clipjiod  oft*  ar 
ojKining  sealed  up,  though  this  is  omitted  by  so 
the  best  nianipulatoiu  A  little  wooden  form  w< 
had  turned  for  folding  the  paper  moulds  njx^n  is  i 
in  Fig.  279  ;  by  having  a  shoulder  on  this  to  ma: 
base  of  the  cone  it  may  be  trimmed  with  the  i»oii 
pair  of  fine  scissors,  following  that  line.  After  1 
quisite  number  of  these  cones  has  been  made,  the 
is  next  to  arrange  them  with  the  0[>en  end  in  a  ] 
position  to  be  tilled ;  this  is  conveniently  done  in 
lid  or  other  shallow  vessel  filled  with  flaxseed  ;  s 
objectionable  from  its  liability,  if  accidentally  tl 
into  the  cone,  to  produce  irritation  w-hen  the  suppo 
is  applied.  My  friend,  Ferris  Bringhurst,  of  Wilmington,  IJ 
whom  I  am  indebted  for  some  valuable  hints  upon  this  si 
uses  a  wooden  stand  with  conical  excavations,  into  which  the 
moulds  fit;  this  he  sets  in  the  ice  chest  in  sunmier,  or  the  op 
in  winter.  The  paper  should  not  i)e  removed  from  the  snpp^; 
uutW  it \\a^ Weo\\\^ \\\ovou^i^U1y  hardened, and  by  this  means; 
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lire  a  clean,  polished  surface.    The  time  required  to  prepare  and 

sufficiently  a  dozen  or  more  suppositories  is  from  half  an  hour 

n  hour.     Ihe  physician  prescribing  them  should  bear  this  in 

id,  and  not  anticipate  their  being  furnished  by  the  apothecary 

nediately,  unless  of  standard  kinds  known  to  be  kept  on  hand. 

.'he  chief  points  to  be  observed  to  insure  successful  manufacture 

his  u?efnl  form  of  preparation  are,  firsts  the  complete  incorpo- 

lOn  of  the  medicinal  ingredient,  in  an  impalpable  powder,  with 

melted  mixture  of  cocoa-butter  and  spermaceti;  second^  the 

lling  of  the  melted  mass  to  such  point  that  while  it  will  flow 

tn  the  cup  or  capsule  it  will  not  allow  the  rapid  subsidence  of 

{  suspended  powder;  thirds  when  using  metallic  moulds  to  have 

;m  so  refrigerated   in  advance  as  to  harden  the  suppositories 

aost  immediately  on  contact. 

The  most  convenient  and  useful  mould  has  been  found  to  be 
3  brass  mould.  Fig.  280,  opening  like  an  ordinary  bullet  mould; 

Fig.  280. 


e  cavities  being  included  equally  in  either  half  of  the  mould 
nders  their  speedy  removal  from  the  instrument  quite  easy ;  as 
any  as  six  or  eight  dozen  suppositories  can  be  made  with  a  mould 
iving  a  dozen  cavities  in  an  hour  and  a  half. 

Testings. 

The  following  list  of  preparations  of  the  British  PharmcLCO'poeia 
i  here  inserted  under  the  head  of  extemporaneous  pharmacy  as  a 
lass,  which  the  student  should  test  by  the  different  volumetric  solu- 
ions,  to  familiarize  himself  with  the  process.  The  solutions  have 
een  described  on  pages  311-318,  and  the  apparatus  necessary  to 
repare  and  use  these  solutions  comprises  the  following,  using  the 
weights  and  measures  employed  in  the  British  Pharmacopoeia. 

Ist.  A  flask  capable  of  holding,  when  filled  to  a  mark  in  the 
leck,  exactly  10,000  grains  of  distilled  water  at  60°. 

2d.  A  graduated  cylindrical  jar  holding  10,000  grains  of  distilled 
vater,  and  graduated  into  one  hundred  equal  parts,  the  graduation 
>effinning  at  0  and  being  continued  downward. 

Id.  A  burette,  which  is  a  graduated  tube  capable  of  holding 
1000  grains  of  distilled  water,  and  graduated  into  100  equal  parts, 
3ommencing  at  the  upper  portion  of  the  tube;  each  degree,  of  course, 
is  eaual  to  10  grain  measures. 

The  following  lists  are  taken  from  Squire's  Companion  to  the 
British  Pharmacopoeia, 

The  following  are  to  be  tested  with  the  volumetric  solution  of 
bichromate  of  potash: — 
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Ferii  Arsenina 


The  following  are  to  be  tested  with 
hyposalphite  of  soda: — 

Call  ChlorlnaU 


Liq.  Calo.  CblariLU 
'■    Clilori 
"   Sods  ChloratB 


The  three  foHowiug  are  to  bo  tested  w 

of  iodine: — 


Aairl.  Araeniosoni       .         ,           4.0  &=  BOS 
Ai-IA,  Sulphuroaum                     i 

fjj  distilled  water,  It  lidle  V   84.7  j=  1000 
inueilagA  of  starch            J 

Liq.  AneniculU                          441.5  =  808 

"    ATBCDici  lirdraohloricuii    441.6  i—  810 

The  three  following  preparations  of 
arc  to  be  tested  hy  the  volumetric  soluti 


Aciri.  Hjdrocynn,            ,         .  270      =       I 

Putnsa.  Bromid.      ...  10      == 

Sn'la  Aiuenins,  dr;        .         .  10      i—       1 

The  following  are  to  be  tested  with 
oxalic  acid : — 


59.0 

„ 

1000 

Diirnl    . 

191. 

1000 

85. 

600 

Port. 

62.8 

1000 

•■    Caloi.    . 

4.^80 

101)0 

'■      Snonhnr. 

4fi0.3 

251 

-'    riumbi  Subacet. 

4IS.3 

810 

-     PoWasB 

4B2-9 

4S2 

Effervea. 

4380 

160 

-'    Soilai     .        . 

468. 

470 

4S80 

178 

phimbi  Acetas       . 

S8. 

200 

I'oiitiaae  CnoBtick 

66. 

BOO 

■>      niDiirb.    . 

60. 

600 

•'       Cnrb.        . 

ea. 

nso 

■'       CilrM 

102. 

1000 

Tartms    . 

iia. 

1000 

■<       Acid* 

les. 

1000 

Suilet  Cauatioa 

40.0 

900 

■     Tartarnta      . 

141. 

1000 

'■    Bioarb. 

84. 

1000 

■'    Cwb.    .        . 

148. 

— 
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The  following  preparations  of  the  British  Pharmacopoeia  are  to 
be  tested  by  the  volumetric  solution  of  soda : — 


Oraios 

Orain- 

weight. 

■-    measures 

of 

Vol.  Sol.  ik>da. 

Per  cent. 

Acetnm 

445.4 

ss 

402 

B= 

4.G    of  aDhydrous  acid. 

Aci«). 

.  Acetie. 

1820 

-s 

lOtiO 

sss 

28                  '*              •* 

*»       Dil. 

440. 

ss 

818 

^ 

8.68             "              " 

«<       Glacial    . 

CO. 

ss 

090 

S3 

84                  •*              " 

Citricum 

70. 

as 

1000 

Hjdrochloricum 

1148 

s= 

1000 

ss: 

81 .8    of  gaseous  hydroohl.  acid. 

Dil. 

845. 

ss 

1000 

ss 

10.58  of  real  acid. 

Nitricam 

90. 

S^S 

1000 

sss 

60       of  anhydrous  acid. 

Dil.       . 

8r,i  2 

-s 

1000 

ss 

14.95 

Nitro- Hydrochloric. 

852.4 

ss 

920 

Sulph. 

50  6 

ss 

1000 

ss 

79                  *•            •* 

"      Arom. 

804.2 

— 

880 

^ 

10.91             «*             *« 

"      Dil. 

8")9.0 

555 

1000 

^ 

10.14            "            •* 

Tartaricam 

75. 

■ 

1000 

Management  and  Discipline  of  the  Shop. 

The  requirements  of  modern  pharmacy  call  for  greater  discrimi- 
nation than  formerly,  in  the  selection  of  j'ouths  as  apprentices ; 
these  should  possess  a  liberal  education,  a  knowledge  at  least  of  the 
elements  of  the  Latin  language,  and,  what  is  more  important,  some 
preliminary  knowledge  of  and  taste  for  the  natural  and  physical 
sciences,  especially  botany  and  chemistry.  No  lad  should  be  allowed 
to  undertake  the  duties  and  resi)on8ibilitie8  of  the  drug  business 
whose  faculties  of  observation  and  reflection  have  not  been  awakened 
by  previous  training,  and  who  does  not  bring  to  the  pursuit  a  desire 
and  a  capacity  to  render  himself  master  of  it. 

Much  of  the  success  of  the  pharmaceutical  store  will  be  dependent 
upon  the  discipline  maintained  among  those  to  whom  the  details 
of  the  business  are  necessarily  intrusted,  and  the  difficulties  sur- 
rounding the  proper  management  of  the  business  will  increase  as  it 
extends  and  involves  the  employment  of  more  numerous  apprentices 
or  other  employee^,  unless  the  general  duties  of  all  are  specifically 
laid  down,  and  the  particular  duties  of  each  well  defined  and 
insisted  upon. 

The  rules  which  follow  were  prepared  by  my  valued  friend,  the 
late  Henry  C.  Blair,  a  man  of  many  estimable  traits  of  character 
and  of  high  standing  as  a  pharmacist;  they  were  designed  for  a 
store  employing  three  apprentices,  and  as  originally  prepare<l  were 
BO  admirable  that  I  have  inserted  them  with  but  little  alteration. 
Although,  of  course,  the}'  require  modifications  to  suit  the  circum- 
stances of  different  establishments,  their  general  tenor  is  adapted 
to  all,  and  the  high  tone  of  professional  and  moral  rectitude  they 
require  renders  them  worthy  the  acceptance  of  every  apprentice 
who  would  deserve  the  approval  of  his  employer,  and  of  every  em- 
ployer who  desires  the  best  interests  of  his  apprentice. 
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RULES  OF  A  PHARMACEUTICAL  STORE. 

General  Regvlations  of  the  Store. 

1.  Business  hours  will  include  the  time  between  breakfast 
o'clock  P.  M.,  except  when  special  duty  may  require  it  othe 

During  business  hours  all  hands  must  be  on  their  feet,  and 
be  employed  either  in  waiting  on  the  counter  or  at  some  r 
store  duty. 

2.  As  waiting  on  the  counter  is  a  duty  which  requires 
knowledge  and  experience,  the  Senior  apprentice  must  ahvayi 
where  there  is  one  customer;  when  two,  the  first  Junior  appi 
will  assist,  and  when  three  the  second  Junior  will  aid. 

The  Senior  apprentice  must  always  take  that  part  of  th 
which  requires  most  knowledge  and  skill.  This  order  of  dut; 
never  be  deviated  from  if  circumstances  will  at  all  admit  of 

3.  Never  put  up  an  article  without  you  are  certain  it  is  ri, 

4.  In  every  instance,  customers  must  be  waited  on  with  pr 
tude,  and  in  case  one  only  is  present  and  several  articles  are  wi 
or  a  prescription,  or  in  any  instance  where  assistance  will  ex 
the  first  Junior,  and  the  second,  if  necessary,  will  aid. 

Every  other  duty  must  give  way  to  that  of  waiting  on  the  c 
except  when  serious  detriment  would  be  the  consequence. 

5.  Every  person  entering  the  store,  whether  pauper  or  pre 
infant  or  adult,  white  or  colored,  must  be  treated  with  court€ 
kindness. 

!:  I J  6.  Boisterous  mirth  and  a  sullen  temper  are  to  be  equally  a' 

as   productive  of  neither   business   nor   business   character. 
•  acquisition  of  a  uniformly  cheerful  temperament  is  an  attai 
worth  far  beyond  the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servants.  Each  on< 
feel  conscious  of  the  fact  that  the  performance  of  the  duties  as; 
to  him  are  just  as  necessary  and  as  im[)ortant  as  what  perta 
any  other  hand  in  the  store.  All  useful  employment  is  hou< 
Indolence  is  a  disgrace. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleanii 
store,  in  which  all  must  share  as  occasion  offers. 

As  neatness,  order,  cleanliness,  and  accuracy  are  necessary  ai 
mere  accomplishments  in  a  Pharmacist,  all  are  required  to  p: 
them  constantly. 

9.  Every  apprentice  will  be  expected  to  become  a  grade 
the  College  of  Pharmacy,  and  will  be  furnished  with  tickt 
the  lectures  of  the  College  and  every  opportunity  for  av 
himself  of  the  honor  of  the  degree  of  that  Institution. 

To  deserve  this  degree  will  require  a  severe  economy  of  '. 
hours,  and  their  application  to  the  study  of  those  books  wh 
late  to  the  theoretical  and  practical  knowledge  necessary  to 
an  accomplished  Pharmacist. 

10.  A[)prentices  need  but  few  social  acquaintances,  and 
should  be  very  select.     While  the  occasional  visit  of  a  well-be 
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Dff  friend  will  be  countenanced,  lounging  in  the  store  will  not 
olerated. 

1.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and 
ning  every  week,  and  every  other  Sunday.  The  afternoon  will 
iprise  the  time  between  12  o'clock,  at  noon,  and  6  o'clock  P.M., 
I  the  evening  between  6  o'clock  P.M.,  and  the  closing  of  the 
re.  These  privileges  will  not  be  interfered  with  unnecessarily, 
vacation  of  two  weeks,  every  year,  will  be  allowed  each  ap- 
ntice. 

12.  No  apprentice  residing  in  the  house  will  be  allowed  to  be 
sent  at  night  after  the  closing  of  the  store,  without  special 
rmission. 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of 
3  apprentices  should  extol  an  article  beyond  its  merit  to  advance 
8  pecuniary  interest,  or  to  say  or  do  aught  in  the  performance  of 
8  duty  that  he  would  not  be  willing  that  others  should  say  or  do 

him  under  the  same  circumstances. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
leir  intercourse  will  be  characterized  with  the  courtesy  becoming 
>ung  gentlemen. 

No  bond  of  apprenticeship  will  be  required  except  the  honor  of 
le  individual. 

Should  the  party  wishing  to  leave  before  the  allotted  time  ex- 
ires  have  a  good  reason  for  so  doing,  the  proprietor  will  not 
robably  object;  and  should  his  cause  be  a  bad  one  and  be  per- 
isted  in,  the  proprietor  will  certainly  not  offer  a  hindrance  to  his 
;oing. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confi- 
lently  expected,  and  the  repeated  infraction  of  a  known  regula- 
;ion  of  the  store  will  be  cause  for  a  dismissal. 

Specific  Duties  of  the  Senior  Apprentice. 

1.  To  see  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 

2.  To  wait  on  the  counter  in  the  morning  before  breakfast,  that 
they  may  not  be  hindered  in  the  performance  of  their  duties. 

3.  In  case  of  the  absence  of  either  of  his  Juniors,  to  take  the 
place  of  his  first  Junior. 

4.  He  is  to  take  charge  of  the  books. 

5.  To  take  knowledge  of  and  properly  note  any  articles  that 
may  be  needed  for  the  store,  including  goods  to  be  purchased,  and 
preparations  to  be  made. 

6.  To  see  that  the  drawers,  shelves,  and  cases  are  well  supplied 
with  such  articles  as  are  kept  on  hand  in  any  quantity. 

7.  To  keep  a  note-book  of  what  is  necessary  to  be  done  in  the 
ordinary  business  of  the  store,  and  to  designate  employment  for 
his  Juniors. 

8.  In  the  absence  of  the  Proprietor,  to  take  entire  charge  of  the 
store,  and  to  be  alone  responsible  for  its  business. 

59 
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Specific  Duties  of  the  First  Junior  Apprentice. 

1.  It  will  be  his  duty  to  dust  the  counters  and  desks  thoro 
every  morning.  This  service  must  be  performed  before  brej 
and  repeated  as  often  through  the  day  as  necessary. 

2.  In  case  of  the  absence  of  the  second  Junior  apprentice 
to  perform  his  duties. 

3.  He  is  to  paste  the  prescriptions  in  the  book  kept  fo 
purpose  or  to  file  or  copy  them,  once  every  week. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  wee 

5.  It  will  be  his  duty  to  keep  the  drawers  well  8upplie< 
paper  for  wrapping  purposes,  including  the  various  sizes 
paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  large  and  smal 
every  week,  and  oftener,  if  necessary. 

Specific  Duties  of  the  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fii 
attend  to  it  through  the  day,  sweep  out  the  store,  wash  the  m 
etc.,  keep  the  mineral-water  counter  clean,  and  the  syrup 
filled.     These  duties  are  to  be  performed  in  part  before  brea 

2.  It  will  be  his  duty  to  take  entire  charge  of  the  labels 
ing  a  register  of  those  needed,  and  having  the  drawers  alwaj 
supplied  with  labels  trimmed  for  use;  also,  to  have  the 
drawers  well  provided  with  clean  vials,  and  with  pill,  powd€ 
ointment  boxes. 

3.  It  will  be  required  of  him  to  do  such  errands  as  the  bi 
of  the  store  may  demand,  and  to  close  the  store  at  night. 
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ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

The  following  hints  on  the  management  of  the  sick  chamber  are  chiefly 
•cm  the  pen  of  a  lady  of  intelligence  and  experience.  Although  ad- 
ressed  especial I3'  to  nurses,  they  should  be  carefully  studied  by  prac- 
ttioners  of  medicine,  upon  whom  the  responsibility  of  giving  direction  to 
he  conduct  of  the  sick  chamber  mainly  devolves. 

Ventilation. 

Few  persons  who  are  in  tlie  habit  of  visiting  the  sick  can  have  failed 
o  notice  the  great  difference  in  the  state  of  the  air,  in  chambers  wliere 
cleanliness  and  good  management  have  been  in  exercise,  and  those  wherein 
;he  value  and  importance  of  neatness  and  tlie  careful  admission  of  a  free 
current  of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors 
ire  sensible  of  the  diflference,  how  much  more  deeply  interested  must  the 
mffering  patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

Cleanliness. 

Since  it  is  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable, 
if  it  can  be  done  unheard,  to  get  at  least  a  part  of*  the  carpeting  away 
now  and  then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be 
thrown  over  a  part  of  the  room  at  a  time,  and  very  quietly  taken  up  with 
a  hand-brush.  And  in  those  cases  which  are  not  at  all  critical,  and  where 
anything  damp  can  be  admitted  into  the  room  with  impunity,  a  mop, 
which,  after  being  dipped  in  water,  has  been  well  trundled^  ma}''  be  just 
used  for  a  few  minutes  to  remove  the  flue  from  under  the  bed;  or  it  may 
be  very  carefully  passed  over  a  carpet,  if  nailed  down. 

Change  of  Posture^  Arrangement  of  the  Bed^  etc. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces;  neither  is  it  generally  thought  of, 
how  much  alleviation  could  be  attained  in  many  instances,  even  by  the 
fresh  cording  of  the  sacking,  with  special  attention  to  a  level  position ;  a 
hard  bed  or  mattress,  for  a  suffering  invalid,  is  not  recommended,  but  an 
arrangement  for  a  level  position  will  often  afford  great  comfort.  The 
sacking  first  tightly  corded  (but  splines  instead  of  sacking  are  much 
better),  then  a  straw  palliasse,  whicli,  if  not  newly  made,  ought  to  be  raised' 
by  a  fresh  supply  of  straw  in  the  middle^  where  a  heavy  pressure  may 
have  rendered  it  uneven ;  over  this,  a  good  feather  bed,  which  ought  to 
be  gently  pressed  and  made  level,  then  a  mattress,  composed  first  of  a 
thick  bed  of  horsehair,  and  well  overlaid  with  excellent  long  wool ;  it 
ought  to  have  room  for  the  bed-post  at  each  of  its  four  corners,  so  that  it 

(931) 


932  APPENDIX. 

may  not  only  be  turned  daily  from  side  to  sidt 
the  feet;  int)ee<l,  it  ta  better,  aa  it  regards  e 
adopt  such  a  plan  as  may  admit  of  the  tuml 
and  unyielding,  it  is  better  to  have  the  comen 
parts,  making  a  small  oblong  of  the  same  mi 
in  the  middle;  or  an  inconvenient  aperture 
proper  arrangement  of  pillows  is  of  no  small 
fever  a  change  of  pillows  is  desirable ;  this,  to 
for  putting  on  freah  pillow-cases. 

Make  circular  cushions,  in  the  form  of  a  ri 
with  bran.  A  patient,  obliged  by  disease  to 
will  find  great  relief  to  Uie  ear  or  promin 
cushions." 

Cleanliness  of  the  Per 
Wash  and  refresh  the  patient  whenever  bu 
and  hair — the  latter  may  be  bathed  with  bay  ru 
etc  All  this,  subject  to  the  strength  of  the  ] 
of  the  medical  attendant.  It  may  be  deemed 
hint,  but  it  cannot  be  doubted  that  by  far  to 
ment  and  benefit  of  a  thorough  attcntiou  to  tt 

Washing  Gups  and  Ola 
An  appropriate  table,  not  liable  to  injury, 
sick  room  ;  so  is  a  small  wicker  basket,  with 
different  bottles  of  medieine  and  articles  of  c 
to  have  a  couple  of  baskets  with  compartmen 
one  of  these  being  sent  out  with  the  things 
always  ready  to  be  exchanged. 

Preservation  of  Ici 
In  our  hot  summere,  one  of  the  greatest  pra 
arises  from  the  spoiling  of  articles  of  food  p 
infants,  and  which  must  be  kept  at  hand  foi 
night ;  it  is  also  a  desideratum  to  have  ice  at  I 
A  good  contrivance  for  this  purpose  is  made 
delphia.  It  consists  of  a  double  can,  the  Iuf 
the  outside  of  tin,  with  an  air-chamber  he%v 
diaphragm,  Ijelow  which  a  piece  of  ice  is  placeti 
is  arranged  to  set  upon  this,  and  to  be  conve 
handle.    This  answers  a  good  purpose. 

Change  of  Linen. 
A  frequent  change  of  linen  is  a  great  comfoi 
Let  the  bed  linen  be  frequently  changed  (whe 
cases  of  fever,  it  may  be  useful  to  untiiek  the  I 
Bhakc  the  upper  clothes,  so  as  to  let  llie  warm 
Let  the  sheets  and  blankets  be  of  full  siz< 
thoroughh/  under  the  mattress,  or  whatever  is 
to  the  patient  to  have  all  straight  and  smootl 
recommended  to  attend  to  this  more  than  on< 
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Change  of  Boom, 

fn  some  particular  cases  of  long  and  depressing  sickness,  a  change  of  t 
Dm,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  to- 
krds  recovery. 

On  removing  the  patient  into  another  room  this  ought,  if  in  the  spring, 
Xumn,  or  winter,  and  even  in  part  of  the  summer,  to  be  very  carefully 
epared  with  not  only  a  good  fire,  but  an  attention  to  the  doors  and  win- 
)ws,  that  all  be  shut,  and  the  temperature  brought  to  that  of  the  room 
>out  to  be  left.  When  at  any  time  a  patient's  room  is  to  be  aired,  the 
irtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  window 
»r  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time  ;  but,  rather 
lan  run  any  risk  to  the  invalid,  throw  on  an  additional  blanket. 

Avoidance  of  Noise  and  Excitement. 

Much  conversation  is   often  injurious,  and  whibperino  offensive. 

*lace  a  pan  covered  with  sand  underneath  the  fire  to  receive  the  cinders, 

nd  have  a  second  ready  to  make  an  exchange  when  this  is  taken  up. 

jet  the  number  of  the  visitors  in  the  room  be  chiefly  confined  to  those 

vhose  services  are  effective,  and  let  all  wear  shoes  with  list  or  cloth  soles 

iv  slippers.     The  rustling  of  silk  gowns  may  prove  an  annoyance  to  those 

Jirho  are  in  a  very  weak  state,  also  the  rattling  of  cups,  stirring  the  fire, 

etc.     Those  only  who  have  suffered  from  severe  illness  can  well  judge  of 

the  importance  of  preserving  a  quiet  mental  atmosphere ;  how  little  those 

Buffering  with  languor  and  pain  are  competent  to  sustain  the  pressure 

which  a  tale  of  woe  may  impose.     The  subject  of  conversation  should  be 

much  guarded,  while  a  cheerful  demeanor,  and  innocently  lively  manner, 

may  help  to  assuage  or  lessen  the  sense  of  distress. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  lieeded ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  patient  to  walk  over. 

Neatness. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety  are  the  con- 
comitants of  disease,  and,  therefore,  the  nurse  and  all  around  should  be 
particularly  careful,  not  only  as  to  the  neatness  of  their  own  persons,  but 
that  every  dose  of  medicine,  and  all  food,  be  presented  in  the  most  tempt- 
ing, clean,  and  delicate  way.  To  promote  this,  it  may  be  desirable,  in 
long  illnesses,  to  have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Protection  from  Light ^  and  from  the  Blaze  of  Fire  and  Candle, 

Diseases  are  so  variable  in  their  effects,  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  be  called 
upon  to  screen  the  invalid  from  the  blaze  of  day.  She  should  remember 
that,  by  a  little  arrangement  of  shutters  and  curtains,  a  room  may  still 
be  made  cheerful  by  a  sort  of  subdued  light;  while  in  some  distressing 
affections  of  the  head,  etc.,  from  severe  fever,  the  patient  can  hardly  be 
too  much  indulged  by  the  darkening  of  the  room.  In  such  a  case,  the 
blaze  of  the  fire  must  greatly  augment  suffering.  Screens  ought  to  be  at 
hand,  as  well  for  that  as  for  the  candle.     The  nursery  lamp  will  be 
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foiin'l  useful  not  only  to  koep  a  screened  li( 
warming  soups,  beef-tea,  or  other  articles  of  no 

Important  that  the  Nurse  he  tak 
The  nnrse  wlio  is  miieh  engaged  in  night  ser 
apnied  in  the  day  ;  she  must  have  rest,  or  s 
When  Bitting  up  at  night,  some  strong  coffee  o 
he  prepared,  that  it  may  be  warmed  and  taken 
ance  to  the  sick  person.  Some  nurses  maki 
clattering  of  tea-things,  which  ought  to  be  avo: 

Oenlleneaa  and  Eindne 
All  who  surround  the  patient  should  be  kinc 
a  sound  of  harshness  or  evidence  of  discord  si 
dij-iiission  as  to  whether  this  or  Ihal  be  best 
j:iusvnce.  Some  persona,  with  the  greatest  d 
viu'h,  and,  without  intending  it,  interrupt  s 
qui'^tions  and  inquiries,  and  by  moving  about  t 
uftL-d  do  a  much  greater  service  by  sitting  quie 
iii|r  ti>  requests  emanating  from  the  patient,  who 
Bhoiild  always  be  consulted  and  accorded  wit 
mi;dieal  directions,  or  Iteing  in  themselves  p: 
There  is,  perhaps,  scarcely  any  situi 
greater  upon  the  Christian  virtues  than  in  a 
often  happens  that  disease  makes  a  great  imp 
system,  and  pain  and  suffering  disturb  the  ac 
invalid,  who,  with  every  desire  to  bond  patientl; 
now  and  then  seem  scarcely  able  to  apprccl 
minister  to  his  need. 

To  avoid  Unreasonable  Inter 
Particularly  guard  the  sufferer  who  has  just  1 
h;iviiig  the  chief  responsibility  should  be  instr 
end  "f  a  quill  through  the  keyhole,  whenever 
renders  interruption  unsuitable  ;  and  this  sign  s 
It  i^  far  better  than  risking  disturbance  to  the 
dour.    Tie  the  quill  to  the  handle  uf  the  door, 

A  Dying-hed. 

Let  no  one  annoy  the  patient  by  sitting  on 
ist  expressions  of  surprise  or  grief.  All 
no  ciiUing  out,  "Oh,  he's  dying,"  etc. 

It  should  lie  carefully  ascertained  that  the  bo 
posture.  The  bed-curtains  should  be,  in  most  < 
the  least  possible  interruption  given  to  the  ao 
bvit  those  who  are  fanning  the  patient,  or  perha 
iiiuiuh  oi'  otherwise  promoting  his  comfort,  sb 
a  distance  from  the  bed,  and  be  quietly  seate< 
can  tell  the  suffering  often  inflicted  on  the  ' 
bu'ille  of  attendants  and  even  friend*.  The  sj 
flttling  down  of  even  a  glass  or  vial,  may  oft«n 
slioLild  disturb,  beyond  an  occasional  and  neci 
periud  of  dissolution. 
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Preparations  used  as  Articles  of  Diet  for  the  Sick  and 

Convalescent. 

Arrowroot  Pap. 

Take  of  Arrowroot,  one  large  tablespoonful. 
Water,  one  pint. 

^irst  mix  the  arrowroot  well  into  a  paste  with  a  little  of  the  cold 
ter ;  bring  the  remainder  of  the  water  to  a  boiling  heat ;  then  stir  in 
i  arrowroot ;  let  it  boil  a  few  minutes ;  sweeten  it  witli  loaf  sugar. 
The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  more 
tritious,  though  sometimes  not  allowable. 

The  application  of  direct  heat  to  preparations  of  this  description, 
vaj's  involves  the  danger  of  scorching  them,  and  the  intervention  of  a 
iter-bath  is  found  to  prevent  the  accident.  The  apparatus  known  as 
ecker's  farina  boiler,  figured  on  page  106,  is  made  for  the  purpose,  and 
a  useful  utensil  in  any  family. 

Arrowroot  Fap^  with  Milk, 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  stir  very  smoothly,  into 

cup  of  cold  milk,  a  dessertspoonful  of  arrowroot ;  when  the  milk  boils, 

:ir  in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in 

ve  or  ten  minutes ;  then  remove  it  from  the  fire,  and  sweeten  to  the  taste. 

Toast  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger  length  long ;  cut 
»ff  t)ie  crust,  and  toast  it  quite  brown,  but  not  scorclied ;  while  hot,  put 
t  into  a  small  pitcher ;  pour  over  half  a  pint  of  boiling  water ;  cover  it 
ightly  and  when  cool  pour  it  off  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  (to  the  taste)  into  a  cup  of  hot  water  to 
steep ;  add  three  eggs,  well  beaten,  with  sugar ;  heat  to  a  boil  a  pint  of 
wine ;  then  put  in  tlie  spice  and  eggs,  while  boiling,  and  stir  them  until 
done,  which  will  be  in  three  minutes. 

Jelly  for  Invalids. 

Cut  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  then 
boil  gently  in  a  quart  of  water  until  it  jellies ;  strain  it  upon  a  few  shavings 
of  lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Eggnog. 

Take  the  yelks  of  eight  eggs ;  beat  them  with  six  large  spoonfuls  of 
pulverized  loaf  sugar ;  when  this  is  a  cream,  add  the  third  part  of  a  nut- 
meg, grated ;  into  this  stir  one  tumblerful  of  good  brandy,  and  one  wine- 
glass of  good  Madeira  wine ;  mix  them  well  together ;  have  ready  the 
whites  of  tlie  eggs,  beaten  to  a  stiff  froth,  and  beat  them  into  the  mixture  ; 
when  all  are  well  mixed,  add  three  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness ;  cut  off  the  crust ;: 
toast  them  a  nice  brown ;  cut  them  into  squares  of  two  inches  in  size  ; 
lay  them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint 
of  boiling  water ;  grate  a  little  nutmeg. 
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Tapioca. 
Soak  two  tablespooDfuls  of  very  clean  ta] 
watei'  over  night ;  in  the  morning,  &dd  a  litt 
wati?r  if  inilk  cannot  be  taken;  gimmer  it  unt 
uooliiig ;  when  done,  pour  into  a  bowl,  and,  if 
t'ut  ol'  wine,  and  a  little  nutmeg. 

Rice  Jelly. 
Tiike  of  rice,  one-quarter  of  a  pound ;  white 
one  quart,  lioil  these  well  together,  carefull, 
becomes  a  glutinous  mass.  Strain  off  into  a  i 
is  fit  for  use.  This  preparation  may  be  flavo 
flower  water,  or  lemon-juice,  as  may  best  sui 
oj'  as  directed  by  the  physician. 

Iceland  Moss  Jelti, 
Take  of  Iceland  mosa,  two  ounces ;  water, 
moss  in  some  cold  water ;  then  put  it  into  t 
slowly  till  very  thick,  adding  white  sugar  till  e 
through  a  cloth.  When  cold,  it  will  be  fit  for 
epices,  if  allowed.     Irish  moss  jelly  may  be  i 

Sago  Jelly. 
Tiike  four  table  spoonfuls  of  sago,  one  quart 
one  lemon;  sweeten  to  the  taste.  Mix  all  th 
Ift  it  stand  for  half  an  hour  ;  then  put  it  on  t 
entirely  dissolved  ;  it  should  be  constantly  si 
proved  by  the  addition  of  wine. 

Calves'  Feel  Jelly 
Boil  two  calves'  feet  in  one  gallon  of  wat 

strain  it,  and,  when  cold,  skim  off  all  the  fat; 

Put  tbe  jelly  into  a  saucepan,  with  a  pint  of 
^ar,  the  Juice  of  four  lemons,  the  white  o 
<>  ti  froth.  Mix  all  well  together.  Set  the 
il  stir  the  jelly  till  it  boils.  When  it  has 
-oii^h  a  flannel  bag  till  it  runs  clear. 

Salience  of  Beef. 
This  is  prepared  from  lean  meat,  by  cutting 
a  litlie  salt,  then  introducing  into  a  wide-mt 
and  lieating  it  gradually  by  immersing  in  a  kc 
is  »|)[>lied  till  it  boils.  After  a  few  hours  digi 
is  drawn  off,  and  constitutes  the  most  concent 

Beef  Tea. 

Tiike  of  lean  beef  one-quarter  of  a  pound,  : 

snit  sufficient  to  season  it.     When  it  begins  t( 

ihfi)  add  two  blades  of  mace;  continue  the  1 

when  it  will  be  ready  for  use.    (See  Liebig'e  . 
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Chicken  Broth. 

2llean  half  a  chicken  ;  on  it  pour  one  quart  of  cold  water,  and  a  little 
t;  put  in  a  spoonful  of  rice ;  boil  two  hours  very  slowly,  and  tightly 
rer^ ;  skim  it  well ;  just  before  using  it,  put  in  a  little  chopped  parsley. 

Chicken  Jelly, 

Cut  up  a  chicken ;  put  it  into  a  stone  jar ;  break  all  the  bones ;  cover 
ry  closely ;  set  the  jar  into  boiling  water  ;  keep  it  boiling  three  hours 
d  a  half;  strain  off  the  liquor ;  season  with  salt  and  a  very  little  mace. 

Rice  Jelly, 

Boil  a  quarter  of  a  pound  of  the  best  rice  flour,  with  half  a  pound  of 
af  sugar,  in  a  quart  of  water,  until  the  whole  becomes  one  glutinous 
ass ;  strain  off  the  jelly,  and  let  it  stand  to  cool.  This  is  nutritious 
id  light. 

Slippery  Elm  Bark  Jelly. 

Four  large  spoonfuls  of  the  bark,  chipped ;  pour  on  it  one  quart  of 
>ld  water ;  let  it  stand  all  night ;  stir  it,  and  let  it  settle ;  the  next 
lorning  pour  off  the  water  ;  slice  the  rind  of  a  lemon  very  thinly,  and, 
ith  the  juice,  put  it  in  the  water  strained;  let  it  simmer,  very  gently, 
fteen  minutes ;  then  sweeten,  and  pour  in  a  mould  to  cool  and  harden  ; 
ake  out  the  rind  before  putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk ;  add  to  it  a  glass  or  two  of  white  wine ;  put 
t  on  the  fire  until  it  just  boils  again ;  then  set  it  aside  till  the  curd 
tettles ;  pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  serves  as 
veil  as  wine  to  curdle  milk,  if  it  is  good  country  cider. 

Com  Meal,  or  Oatmeal  Oruel. 

Put  in  a  clean  saucepan  one  pint  of  water  to  boil ;  when  boiling,  mix 
of  oatmeal  two  large  spoonfuls,  in  a  half  pint  of  milk,  and  a  little  salt ; 
stir  this  into  the  boiling  water ;  stir  it  well ;  let  it  simmer  thirty  minutes ; 
then  strain  through  a  hair-sieve  ;  if  the  patient  can  bear  it,  stir  in  a  large 
spoonful  of  the  best  brandy  after  it  is  strained  and  sweetened,  and  add  a 
little  grated  nutmeg ;  if  corn  meal  is  used,  stir  the  dry  com  meal  into 
the  boiling  water  ;  two  large  spoonfuls  to  a  pint  of  boiling  water,  and  a 
half  pint  of  new  milk ;  season  as  the  other. 

Vegetable  Soup. 

Take  two  white  potatoes,  one  onion,  a  piece  of  well-baked  bread.  Put 
these  into  a  clean  stewpan,  in  one  quart  of  water ;  boil  them  down  to  a 
pint;  throw  into  the  vessel  some  parsley  or  celery;  cover  the  vessel 
closely  ;  remove  it  from  the  fire,  and  allow  the  herbs  to  steep,  while  the 
liquor.is  cooling,  under  cover ;  season  to  the  taste. 

Castillon^s  Powders, 

Take  of  Powdered  tragacanth, 
Powdered  sago, 
Powdered  salep, 
Susrar,  each,  one  ounce. 
Prepared  oyster-shell,  two  drachms. 
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Mix  them  thoroughly,  and   fold   into   papers   containing  eac 

drachm. 

Directions. — Mix  a  powder  with  four  tablespoonfuls  of  cold  mi 
bowl.  Then  transfer  it  to  a  milk-pan,  and  while  stirring,  pour  v 
gradually  one  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an 
Sugar  may  be  added,  to  the  taste. 

SMALL   OUTFIT 


<J 


•0 


M 

■  I 

i     ! 


:    tj 


FOR  A  PHYSICIAN  COMMENCING  PRACTICE  IN  THE  COXTNTRY. 

The  following  list  of  Medicines  and  Preparations  may  be  regarded  as  tl 
on  which  a  physician  who  is  obliced  to  dispense  his  own  prescripti" 
commence  practice.  It  is  intended  that  the  Medicines  and  Prepj: 
should  be  put  up  in  substantial  Ground-Stoppered  Bottles. 


8  oz.  Acacia. 
A  piDt  Acidam  aceticam. 
8  OS.         **       citrioum. 
2  OS.         **       muriaticam. 
8  OS.         *'       Ditricum. 
i  pint       **       sulpb.  nrom. 

1  OS.         **       taDoicum. 

2  pints  Alcohol. 
4  oz.  Alumen. 

4  oz.  Ammonii  carbonas. 
4  01.         **        tnurias. 
1  pint       *'        Aqua. 
J  pint    AmmonisB      spiritas 
arom. 

1  oz.  Antim.  et  potass,  tart. 

J  oz.  Argenti  nitras.  cryst.  ) 
J  oz.         ♦♦  **       fusA.    J 

4  oz.  ABsnfaetida. 
8  oz.  Camphora. 

2  oz.  Canlamomum. 

4  oz.  Ceratura  cantharidis. 

3  oz.  Chloroformum. 
2  oz.  Collodium. 

J  pint  Copaiba. 

1  oz.  Crcasotum. 

6  oz.  Creta  prscparata,  or  1 

4  oz.  Calcis  carb.  praecip.  j 
4  oz.  Cupri  sulphas. 

2  oz.  Ergota  (whole  or  pow- 
dered). 

i  pint  yEther  (Letheon). 

1  oz.  Extractuui  aconiti 

1  oz.  Extractuin  belladonnse. 

1  oz.    Extractum    colocynth 
comp.  pulv. 

2  oz.  Extractum  gentiansB. 

1  oz.  Extractum  hyoscyami. 


2  ox. 
2  OS. 


1  oz.  Extractum  jalapso  pul- 

▼eris. 
8  oz.  Extractum  TaleriansB 

fiuid. 
8  OS.  Ferri  subcarbonas. 
1  oz.  Ferrum  redactum. 
i  pint  Ferri  cbloridi  tinct. 
4  OS.  Foeniculum. 
8  oz.  Qentiana  contus. 
4  oz.  Hjdrarg.  massa. 
4  oz.         **         cblorid.  rait. 
**         oxid.  rub. 
<(         cum  creta. 

1  oz.  lodinium. 

}  pint   Liquor  hydrarg.  et 

arsen.  iodid. 
J  pint  Liquor  potassii  arse- 

nitis. 
3  oz.  Magnesia. 

2  D)  '*         sulphas. 
i  oz.  MorphiaB  sulphas. 

2  oz.  Myrrha. 

h  oz.  Oleum  cinnamomi. 

i  oz. 

i  oz. 

1  pint 

1  pint 

i  oz. 

6  oz. 

3  oz. 


4( 


limonis. 

menthsB  pip 

ricini. 

terebinthinse. 

tiglii. 
Plumbi  acetas. 
Potassii  bicarb. 


i( 


n 


(i 


14 


12  oz. 

3  oz. 

4  oz. 
0  oz. 
2oz 


bitartras. 

citras. 

chloras. 

nitras. 
Potassii  iodidum. 
6  oz.  Pulvis  acacioe. 
3  oz.       **      aloes,  Soc. 


<( 


<i 


(I 


4  oz.  PuItIs  extracl 

rhizsB. 
I  oz.  PuItIs  gambof 
1  ox.       '*       ipecaci 

3  ox.     PuItIb     ipec 
oomp. 

1  oz.  PulTia  opii. 

4  ox.       "       rhci  (E 

2  ox.       «'       Bcill«. 
6  ox.       **       8od»  b 
8  oz.  Quassia. 

1  ox.  Qui  DISS  salphft 
4  ox.  Rheum. 
6  ox.  Sapo  (CastiL  i 
4  o^.  Senega. 
4  ox.  Serpentaria. 
1  fi)  Sodii  bicarb. 
8  oz.  Sulphur  sublii 
1  pint  Spiritua  seth 
i  pint  Spirit,  aether 
1  pint    Spiritus    la 

comp. 
i   pint     Syrupus 

anhsB. 
J  pint  Sympua  scill 
J  pint  **        rhei 

1    pint    Tinctura   c 

comp. 
1  pint  Tinctura  opii 

1  pint  **  *• 
4  oz.    IJnguentum  I 

(J  mercury). 
4  oz.    Unguentum    I 

nitratis. 
J  pint  Vin.  colchici 

2  oz.  ZincL  oxidum. 
0  oz.      *'     sulphas. 


Scales  and  weights, 
f  Jiv.  Grad.  Measure. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


IMPLEMENTS. 


\  gross  vials. 
German  flint. 


\ 


J  doz.  f  5^iU' 
J  doz.  f  3vj. 

IJ  doz.  f 5iv. 

1 J  doz.  f  .i^ij. 

1  ^  doz.  f  J). 

1     duz.  fjss. 


1  Funnel. 

1  qr.  Wrapping  &  filterin 

1  gross  Vial  corks. 

2  papers  Pill  boxes. 

2  yards  Adhesive  plast€ 
ca&e. 
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This  Catalogue  is  retained  as  a  guide  to  the  Practitioner  of  Medicine  who 
intends  dispensing  his  own  prescriptions,  and  was  formerly  termed 

A  MORE  COMPLETE  OUTFIT. 

But  the  great  changes  which  have  taken  place,  from  various  causes,  render 
the  value  quite  different  and  constantly  fluctuating. 


1  Bl  Acacia. 

1  Bl       *(      puWis. 

1  pint  Alcohol. 

4  pint  Acidum  aceticam. 


1  01. 

4  01. 
1  ox. 
4  01. 
4  oi. 

fpint 
01. 


(t 
<i 
It 
i( 
«< 


« 


benxoicum. 

citrionm. 

hjdroc.  dil. 

muriaticam. 

nitricam. 

sulph.  arom. 

taoDicum. 


4  OS.  Aloe  puWis  (Soc.). 

8  01.  Alumen. 

4  OS.  Ammonii  carbonas. 

1  pint      **        aqua. 

4  OS.        <*        murias. 

A  pint      <*        apt.  arom. 

4  OS.  Antim.  et  potass,  tart. 

\>x.  Argenti  nitras.  crjst. 

01.        "  "      fasa. 

OS.  AssafoBtida. 
1  OS.  Bismuthi  snbnitras. 
8  OS.  Camphora. 
4  OS.  Cardamomam 
6  ox.  Creta  prseparata,  or 
4  OS.  Calc.  carb.  procip. 
6  OS.  Chloroformam. 
8  OS.  Cinchona  rob.  puW. 
1  OS.  CinchonsB  snlphas. 
1  OS.  Creasotum. 
8  OS.  Ceratom  cantharidis. 
8  OS.         **       resinsB. 
8  OS.         '*        simplex. 
4  pint  Copaiba. 

1  il  Cabebes  paW. 

2  OS.  Collodium. 

1  OS.         **         cantharidal. 

4  OS.  Ergota. 

1  ft  iBther. 

1  OS.  Extract,  aooniti. 

belladonna. 

conii. 

hyoscyami. 

coloc.  c.  paW. 

jalapes  puW. 

nacis  vomics. 

quassisB. 

taraxaci. 

sennsB  fluid. 

spigel.  et  sen- 


4« 


1  OS. 
1  OS. 

1  ox. 

2  OS. 
2  OS. 

1  OS. 
1  OS. 

8  ox. 
1  ft 
1  lb 

nm  fluidum. 


C( 

«< 


«« 


« 


«( 


}  pint  Ext.  TaleriansB  fluid. 

4  oz.  Ferri  carbon,  massa 
(Vallct). 

8  OS.  Ferri  subcarb. 

1  ox.      **     citras. 

}  pint  '*  sesquisulph.  sol. 
(with  directions  for  pre- 
paring hjdrated  peroxide 
when  required). 

1  ox.  Ferrum  redactum. 

8  oz.  Foeniculum. 

1  oz.  QambogisB  puW. 

1  lb  GeutiansB  contus. 

4  ox.  Olyoyrrhizse  ext.  pulv. 
4  ox.  •*         rad.   ** 

2  oz.  Qlycerinnm. 

i  lb  Hydrarg.  massa. 
I  lb         **        chlor.  mit. 

1  ox.       *'        cum  creta. 

2  ox.       **        oxid.  rub. 
I  ox.       "        iodidum. 

1  ox.  lodinium. 

4  ox.  IpecacuanhsB  pnWis. 
4  ox.  Jaltipes  puWis. 
8  oz.  Juniperus. 

2  ox.  Kino. 

4  ox.  Liquor  iodinii  oomp. 

}  pint     **      h7d.etars.i0d. 
I  pint    **      potass,  arsenit. 
1  n  bot.  Magnesia. 
i  lb  Magnesii  carb. 

5  lb         **        sulphas. 

6  oz.  Manna, 
oz.  Morphin  sulphas, 
oz.         **        acetas. 
oz.         **        murias. 

4  oz.  Myrrha. 

1  oz.  Oleum  anisi. 


t( 


1  oz. 
1  oz. 
1  oz. 
1  bot. 
1  pint 
1  pint 

1  oz. 

2  oz.  Opii  puWis. 
8  oz.  Plumbi  acetas. 

2  oz.       **      carbonas. 
2  oz.  Potassa  (caustic). 
4  oz.  Potnssii  bicarbonas. 
2  lb  *'       bitartras. 


it 


a 


<« 


«( 


(i 


<i 


cinnamomi. 

limonis. 

menth»  pip. 

oUtsb. 

ricini. 

terebinthinsB. 

tiglii. 


4  oz.  Potassii  citras. 
4  oz.  **  nitras. 
8  oz.         **       sulphas. 

2  oz.         **       iodidum. 

3  oz.  PuWis  ipecac,  comp. 
8  oz.  Quassia. 

1  oz.  QuinisB  sulphas 

6  oz.  Kheum  (E.  Ind.). 

4  oz.  Rhei  puWis. 

4  oz.  Sapo  (Castil.). 
8  oz.  Sarsaparilla. 

2  ox.  Scilln  pulv. 

8  oz.  Senna  (Alex.). 

8  oz.  Senega. 

8  oz.  Serpentaria. 

1  ^  lb  Sodii  bicarbonas. 

4  oz.      **     borat.  pulv. 

8  oz.      **    et  potass,  tart. 

4  ez.      **    phosphas. 

8  oz.  Spigelia. 

i  oz.  Strychnia. 

4  oz.  Sulphur  prsscip. 

I  lb  **       sublim. 

I  pint  Spirit,  ammon.  arom. 

I  pint      "       eetheris  comp. 

1  pint      ««  •*      nitrici. 

Jpint      **      laTand.  comp. 
pint  Syrup,  ipecacuanha. 
}  pint  Syrupus  ferri  iod. 
1  pint         **      pruni  virg. 
1  piot         **      rhei  aromat. 
1  pint         **      scillsB. 
}  pint         **      senegss. 
4  oz.  Tinctura  aconiti  rad. 


1  pint 

J  pint 
pint 
1  pint 
1  pint 
1  pint 


(« 


<< 


«« 


i< 


a 


i< 


cinchonsB  0. 
digitalis, 
ferri  chloridi. 
opii. 

'*  camph. 
xingiberis. 


}tb  Ung.  hydrarg. 
lb    **  *'      nitratls. 

lb    **     simplex. 

0)  Uva  ursi. 

lb  Vnlerinna. 
1  pint  Vinum  antimonii. 
J  pint       *•       ergotae. 
^  pint       **      colchici  rad. 
}  oz.  Veratria. 
4  oz.  Zinci  oxidnm. 
8  ox.      **     sulphas. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPOR' 

Dolby's  Carminai 
The  published  recipes  for  this,  as  found  in 
used  generally  by  druggiBts.  Some  of  thi 
recipes  are  procurable  with  difficulty,  and  ac 
the  |)reparation,  that  by  common  consent  thi 
as  given  by  the  College  of  Pharmacy,  is  net 
I  have  used  for  a  number  of  years,  and  I  gi 

Take  of  Carbonate  of  m^nesium     .     .     , 
Carbonate  of  potassium  .... 

Tincture  of  opium 

Water 

Oils  of  caraway. 

Fennel, 

Peppermint,  each 

(To  the  above  may  be  added — 

French  brandy 

Prepared  chalk , 

Triturate  together  the  essential  oils,  su^t 

chalk,  if  added),  then  add  the  water,  and  af 

Dalby's  carminative  contains  one  grain  of 

Deweea'  Carminat 
Take  of  Carbonate  of  magnesium      ,     . 

Su<rar 

Tincture  of  assafoetida     .... 
Tincture  of  opium  .     .     .     .     r    . 

Water 

Triturate  together  until  they  are  mixed. 
Baleman's  Pectoral  J 

Take  of  Diluted  alcohol 

Red  Banders,"  rasped 

Digest  for  twenty-four  hours,  filter,  and  ai 

Opium,  in  powder 

Catechu,  in  powder 

Camphor 

Oil  of  anise 

Digest  for  ten  days. 

1'liis  ])rGparation  contains  about  one  grain 
camphor,  to  the  fjss,  corresponding  in  strei 
phorata,  U.  S.  F. 

Qodfrey'i  Cordi 

Take  of  Tincture  of  opium 

Molasses  (sugar  house)     .... 

Alcohol 

Water 

Curbonntc  of  potassium  .... 
Oil  of  sassafnis 

*  Superseded  by  Caram 


f 
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Mssolve  the  carbonate  of  potassium  in  the  water,  add  the  molasses, 
i  heat  over  a  gentle  fire  till  they  simmer,  remove  the  scum  which  rises, 
1  add  the  laudanum  and  oil  of  sassafras,  having  previously  mixed  them 
I  together. 

rhis  preparation  contains  a  little  over  one  grain  of  opium  to  the  ounce, 
I  is  about  half  the  strength  of  the  foregoing. 

Balsam  of  Honey. 

Take  of  Balsam  Tolu 3j. 

Benzoic  acid 31SS. 

Honey gyj. 

Opium  (powd.) 3ij. 

Cochineal 3j. 

French  brandy Oiij. 

Mix,  and  digest  together  for  a  few  days,  then  filter. 

Composition  Powders,     (  Thompsonian.) 

Take  of  Powdered  bay  berry  root Ibj. 

Powdered  ginger fcss. 

Powdered  cayenne 5j. 

Powdered  cloves 5J. 

Mix,  by  passing  through  a  sieve. 

No.  6 — Hot  Drops.     {TJiompsonian.) 

Take  of  Capsicum  (powd.) .^j. 

Myrrh  (contus.) Si  v. 

Alcohol Oij. 

Displace. 

Haarlem  Oil. 

Take  of  01.  Sulphurat.     .     .' Oiij. 


Mix. 


Petrol.  Barbadens Oj. 

01.  succin  (crude) Oiss. 

01.  terebinth Oviij. 

01.  Uni Oiv. 


Turlington^s  Balsam  of  Life. 


The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but 
le  druggists  who  put  it  up  in  the  peculiar  and  very  odd-shaped  vials,  in 
hich  it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use 
arious  recipes  for  making  it.  The  following  is  that  published  by  the 
Philadelphia  College  of  Pharmacy,  and  used  in  many  of  the  best  estab- 
shments.  The  original  recipe  for  this,  as  filed  in  the  office  of  rolls 
1  London,  contained  twenty-eight  ingredients. 

Take  of  Alcohol  .... 
Benzoin  .... 
Liquid  storax  .  . 
Socotrine  aloes  .  . 
Peruvian  balsam     . 

Myrrh 

Angelica  .... 
Balsam  Tolu  .  .  . 
Extract  of  liquorice 

Digest  for  ten  days  and  strain. 
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Opodeldoc. 
Take  of  Common  soap  (sliced),  ihreu  ounces. 
Camphor,  uu  ounce. 
Uil  of  roaemarj', 

Oil  of  origaQura,  eauh,  a  fluidrachm. 
Alcohol,  a  pint. 

Digest  the  soap,  by  means  of  a  ennd-batb,  with  the  alcohol  t 
<li»8(iive(l,  then  add  the  eamphor  ami  oils,  and  when  they  are  di 
prjur  tiie  liquid  into  wide-mouth  two-onntie  bottles, 

Briliiih  Oil. 

Take  of  OU  of  turpentine f  .^iv. 

Oil  of  flaxseed CKij. 

Oil  of  oKiber Oj. 

Oil  of  juniper fs**- 

Petroleum  (Barbadnos) Jij. 

Petroleiira  (Amcricau) Jij. 

Mix  th(!m  well  together. 

miilehead'a  Esuence  of  Slunlant. 

Tiiko  of  01.  terebinth Oxij, 

Camphoraj Ifm.  (m 

OL  aiiccin.  rectif. f  siv, 

Seni.  BiuMpis,  pulv.  (Fl>iv;tj 16  o£.  co 

Digest  for  seven  days,  filter,  and  add — 

Tr.  curctiJUii q.  s.— A. 

E<joper-s  Female  PilU. 

Takcof  Aloea .^riij 

Dried  aulphate  of  iron ^ij  3i^.    1 

or  Crystallized  sulphate  of  iron ^iv  J 

Extract  of  black  hellebore tij 

MjTTh |ij 

Softp |ij 

Powdered  canclla if 

Powdered  ginger 3J 


i 


Beat  them  well  together  into  n  mass  with  syrup,  or  water,  aii< 
into  pills,  each  containing  two  and  a  half  grains. 

Jiichards'  Chalk  Mixttire. 

Take  of  Preeip.  carbonate  of  calcium. 

Sugar,  of  each 5j. 

Comp,  apt.  lavender, 

Tinct.  kmo,  of  each     . f^j. 

Essence  of  cinnamon 15  drc 

Water fjiij. 

TinctTire  of  opium f  3j. 
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MarshalVs  Pills. 


Take  of  Comp.  extract  of  colocynth, 
Mercurial  mass, 
Powdered  aloes, 
Powdered  Castile  soap, 
Powdered  rhubarb,  of  each 

Make  into  five-grain  pills. 


1  drachm. 


Anderson'' 8  Scots^  Fills. 


Parts 

Take  of  Aloes 

Sxxiv. 

787. 

Soap 

31V. 

131. 

Colocynth 

3J. 

33. 

Gamboge 

1388. 

33. 

Oil  of  anise 

16. 

1000. 

Let  the  aloes,  colocynth,  and  gamboge  be  reduced  to  a  very  fine  powder, 
hen  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  con- 
listence  to  divide  into  pills,  each  containing  three  grains. 

Worm  Tea,* 
Take  of  Senna, 
Manna, 

Spigclia,  of  each Jss. 

Fennel  seed 3j. 

Worm  seed 3*88. 

Savine Sij. 

Bitartrate  of  potassium §ij. 

Make  into  one  package. 

Directions. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digest 
for  ten  or  fifteen  minutes ;  of  the  clear  liquor  sweetened,  give  to  children 
two  years  old  and  upwards  a  small  teacupful  warnij  morning,  noon,  and 
night,  on  an  empty  stomach.  It  may  be  given  three  or  four  days  suc- 
cessively, if  necessary. 

Oinger  Beer. 

Take  of  Race  ginger  (bruised) Four  ounces. 

Bitartrate  of  potassium Three  ounces. 

Mix  them. 

Directions. — Add  to  these  ingredients  five  pounds  of  loaf  sugar,  two 
lemons  (sliced),  and  five  gallons  of  boiling  water.  Let  it  stand  twelve 
hours ;  then  add  a  teacupful  of  yeast  to  the  mixture,  and  bottle  imme- 
diately and  securely.    In  a  day  or  two  it  will  be  ready  for  use. 

Pipsissewa  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an 
agreeable  form,  by  the  following  process : — 

Take  of  Pipsissewa  (chimaphila,  U,  S,P,)     .     .     Six  ounces. 
Water One  gallon. 

*  See  page  542. 
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ABBREVIATIONS   in  pre- 
acriptions,  783 
Abietin,  425 
Abietine.  407 
Absyntbin,  523 
Ao«oiA,  337 

powdering,  543 
Aearas  ecabiei,  145 
Aoeta,  629 
Aoetaldebyd,  365 
Acetates.     SeeBnses. 
Acetic  fermentatiun,  363 
Acetone,  331 

mixtare,  849 
Aoetam,  331 

tested  Tolom..  927 
eolchici  (dropo),  80 
destillatum,  629 
(dropK),  80 
lobelisB,  630,  631 
opii,  630.  640.  642,  647 

(dropn),  79 
tanguinarias,  630 
•cillas,  630 

(dropa),  80 
Acid,  147 

bottle,  35 
fermentation,  535 
Acid  (Acidum), 
abietinic,  425 
acetic.  330,  365,  430,  629 
(drope),  79 
saturating  power,  176 
campborated,  772 
dUuted,  629 
(drops) ,  79 
tested  volumet., 
927 
glaeial,  330 

(dropr),  79 
tested  volumet., 
927 
monobydrated,  330 
aeonitic.  434.  435,  441 

artif. ,  435 
acrylic,  385 
aescinic,  521 
alpha-oreellio,  464 
amido-acetio,  461,  518 
amido-capronic,  518 
anacardic,  437,  441 
anchosic,  403 
anemonic,  420,  522 
angelioic,  412,  437,  438, 
444 

CO 


Acid — 

anisic,  444 

antimonic,  285 

antimonious,  285,  288 

aracbic,  384 

arsenic,  148,  292,  294 

arsenioas,  292,  293 
See  Arsenic 

aapertannio,  456 

balasnic,  385 

behenio,  385 

benxoic,  426,  444.  449 
anhydrous,  402 
apparatus,  449 

beta-orcellio,  464 

betoario,  455 

bixic,  463 

boheatannic,  456 

boracio,  148,  153 

brasilic,  463 

bumolic,  452 

butyric,  379 

caffeotannic,  456 

caincic,  437,  440 

callutannic,  456 

camphoric,  406 

oaprinic,  384,   402  noU, 
444       . 

capronio,  384 

caprylic,  384 

carbazotic,  444,  453 

carbolic,  332,  448,  451 
prep  I  rations,  451 
test,  451 
water,  559,  572.  573 

carbonic,  148,  149,  385 
apparatus,  124 
processes,  123 
water,  149,  559 

carmic,  456,  466 

carotic,  463 

carthamic,  463 

carthaxantbic,  463 

caryophyllic,    411,     443, 
448 

catecbuic,  456 

catechuinic,  456 

catechutannic,  455 

cathartic,  439 

cephaelie,  457 

cerotinic,  385 

cetraric,  437,  440 

chelidonic,  441.442 

cblorogenic,  456 

chlorobydric,  154 


Acid— 

ohlorohydrocyanio,     148, 

165 
oholalio,  462 
cb oleic,  858 
choleinic,  460 
cholic,  358,  460,  461 
cholesterio,  462 
chromic,  148,  154 
chrysophanic,   436,    437, 

438 
cinchotannic,  442,  456 
oinnamic,   402,  415,  426, 
444,  450 

hydraUd,  428 
oissotannio,  457 
citracantic,  435 
citraconic,  435 
citric,  430,  433 

saturating     power, 
168,  176 

tested  Tolnm.,  937 

yield     from   lemon - 
Jnice,  168 
cooMlinio,  43S 
coccotaimic,  4M 
eoffrio,  456 
coffeotannio,  456 
eolopbonic,  424 
conTolrulio,  530 
conTolyulinolio,  530 
copaiTlc,  422.  424 
cornie,  438,  441 
cortepinitannic,  457 
coumaric.  622 
crocio.  463 
crotonie.  385 
cuminic,  402 
enrcumic,  464 
damalnrio,  385 
dammaric,  423 
dextro-tartaric,  432 
digitaleic,  43b.  441 
digiUlir.  438,  441 
elaic,  3t)5 
ellagie,  455,  459 
equisetic,  434 
erucic,  385 
er}-tbric,  464 
eugenic,  448 
euxanthie,  466 
evernic,  464 
formic,  374.  434.  43S 

artif..  435 
Aimaric,  433. 434,  435.441 
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d— 

Aeid— 

fnnglo,  133 

Kslhumlnic,  4SS 

gnlitannig,  156 

n»Ug.llic,  455 

gnllio.  347,  ibb.  ii6 

maUpeitio.  336 

gBllotannio.  347, 4SS,  *57 

melsphospborio,  H 

gun  bogie,  4S5,  404 

BBttdie,  385 

matbfla&llDlo.  413 

gcntlilo,  463 

gljcerio,  388 

mimoUnnio,  45S 

gljoocholic.  480 

morie,  456 

gaaiiiDio.  4:]'.  438 

mnringio,  385 

pjruphoric,  4M 
bamntoiylic,  4lt4 

mariUaiilo,  45« 

muci.,  335,339 

htdtcK.  437.  4SH 

marlatic,  148. 1M 

hippurio,  4i0.  4(10 
bjdrio.1ia,     diluL,      14S, 

(drop,),  70 
tMt*d    valumi 

163 

927 

dilnlB,  148,  i: 

hydroeblorio,  148,  154 

t«9(«d    TOI 

<dr<.p.l.  79 

927 

leslfd  Toliini.,flaT 

iii;rl>t<c,  384 

diluted,  J4R,  155 

mjronio,  351,453 

tutcd      Tolum., 

nilrio.MB,  15* 

(drop.),  70 

44i,  452 

teited  volDmcl 

(drop.).  7» 

927 

diffsrsntitrtnglb, 

dilute,  148.  15 

44S 

{dropi.),  7 

446,  926 

tMUd  vol 

bydrothidnit.  164 

ric,  gi: 

hjDchnlalio.  402 

(Uini  remove.) 

bjoobolio,  46n,  461 

nltro-moristie.  148 

hyperohlorio.  24S 

Uitcd  Tolnmel 

hTpoctaloroui,  189 

927 

bypogMio,  386 

diluted,  I4B.  1 

hypophoBphoroni,        145, 

nltro.inlicjlio,  533 

149,  164,  ]e5 

ni[ro-J«liej1oo..  63 

tg»inrio.433 

iliimnthi<t,464 

■iteniporoneoi 

iaosiDic,  460,  461 

ODiDtbjIis,  SM 

ipeoacDBnhio,  457 

olab,  385    . 

ipomir,  530 

olinlo,  385 

ijntnrtBrie.  4! J 

opbalic,  52» 

jtaeonic.  435 

oplmnk,  4B4 

jBtiipinollii,  530 

orerio,  464 

J.paoic.  456 
kMt.  443 

orwiiio,  464 

oialio,  430 

kinootODDlo,  4M 

oijlittrie,  463 

kinovis,  523,  5DI 

oijpbsnie,  456,  4* 

komenic,  441 

oi7pi'>itiini,)e,457 

l^Mo,  435,  436 

pilmitic.  384 

Inotnolo,  523 

pwa-ellngio,  455 

iBvo-tBtisrio,  432 

pirakomenio,  44! 

laarinic.  381 

pornmiKe.  433,  43! 

pnrupeotig,  336 

Uditanaic,  456 

paratort.r[o,  43S 

liotlenitcsrli).  440 

pnHetiDiD,  438 

lltbio,  460 

parillio.  527 

litiric,  463 

peotia.  336 

lobBJiD,  515 

pectDiie.  336 

iDteolio.  463 

pelirgonio,  381,  38 

mafaric.  436 

phenic,  451 

malic.  430.  433 

phenylio.  444 

mnUic.  436 

phloridiic.  437.  43E 

phojpbo-moljbdio. 

roargario,  384 

473 

U((,  441,  474 

dilate.'l48,  16 
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i,  sulphnrio,  dilate— 
(drops),  79 
saturating    pow- 
er, 176 
tested    Tolnmet- 
ric,  927 
SQlpharosnm,  148,  160 
tested  Yolometrio. , 
926 
snlphydrlo,  164 
sjlvic,  424 
tannic,  455,  457 

pills,  807 
tanningio,  456 
tanno-melanic,  455 
iannoxylio,  455 
iarUric,  430,  431 
artificial,  431 
inactive,  432 
saturating     power, 

168,  176 
tested    Yolnmetric, 
927 
tartralic,  432 
thajio,  463 
tanrooholic,  460,  461 
tangstio,  172 
uric,  460,  461 
usnio,  340 
UTio,  430,  431 
Talerianio,  879,  384,  444, 

449 
yeratrio,  442 
yiridinic,  456 
zanthoproteinio,  349 
zanthorbamnic,  463 
zanthotannio,  457 
icidometer,  87 
keids,  administration  of,  148 
astringent,  454 
combined  with  alkaloids, 

441 
anhydrous,  129 
animal,  460 
antidote,  148 
biliary,  461 
bitter,  437 
ehromogenio,     462,    463, 

464 
yielding  colors,  462,  463, 

464 
from  cryptogamic  plants, 

464 
fatty,  384 
frnit,  430 

derivatives,  434 
inorganic,  147 
representing      medicinal 
activity  of  plants,  436 
mineral,  148 
from  essential  oils,  443 
yi;.lding     essential    oils, 

453 
organic,  429 
Leonitia,  474,  478 
Lcrolein,  387 
Ldapter,  110 
kdepe,  890 
kc(jnvanU,  797 
lerngo,  263 
Bscnietin,  347,  529 
Bfcnlio,  847,  621,  528 


JEther.  366.  369 

fortior,  ?«6,  369 

lotu9,  370 

Ses  Ether. 
Agonidine,  524 
Alberti's  antibilioas  pills,  821 
Albumen,  350,  352 

pure,  insoluble,  349 

test,  351 
Albnminose,  361 
Albuminous  principles,  348 
Alcohol,  364,  366,  369,  603 

(drops),  79 

absolute,  364,  368 

omylio,  366,  368.  379,  380 

Atwood's  patent,  368 

blast  lamp,  94 

butylic,  379 

deodorised,  367, 368 

dilute,  366,  360,  604 
(drops),  79 

druggists',  367,  603 

ethylic,  364 

derivatives,  364 

ezpan-ion  table,  368 

fortius,  366,  369 

lamps,  93 

methylio,  331.  374 
derivatives,  374 

per  cent,  in  wine,  364 

phenylic,  451 

tolylio,  428 
Alcoholic  fermentation,  862 
Alcoolatures,  603 
Aldehyde,  365 
Ale,  364 
Aleuron,  851 
Algaroth*s  powder,  288 
Alkalies,    166.  169,  174,  184, 
192,  194 

organic,  467 
Alkaline  solution,  Physick's, 

586 
Alkaloids,  467 

animal,  517 

chemical  history,  469 
and  physical  proper- 
ties, 498 

Howard's.  498 

how  to  dissolve,  48 

nomenclature,  468 

preparation,  469 

phenyl  series,  471 

quaternary,  474 
artif.,  476 

ternary,  476,  513 
artif.,  477 

tests,  471,  472,  473,  513 
Alkapton,  844 
Alianit,  223 
Allyle,  417 

oxide,  417 

sulphide,  417 

sulphocyanide,  417 
Almonds,  blanched,  704  note 

confection,  727 

lotion,  854 

mixture,  846 

syrup,  696,  697,  704 
Ainuin  (eclect.),  747 
Alnuine  (eclect),  747 
Aloln,  527,  683 


A1sop*s  infusion  mug,  577 
Alterative  pills,  823 

powders,  823 
AlthsBa  flores,  337 
ointment,  880 
radix,  337 
AlthsDin,  528 
Alum,  220,  221 

ammonia,  220,  221 
amroonio-ferric,  222,  233 
bath,   119 
chrome.  222 
dried,  220,  221 
gargle,  858 
iron,  222,  233 

and    ammonia,   222, 
233 
manganese,  222 
potassa,  220 
Alnmen,  220,  221 

exsiccatum,  220,  221 
Alumina,  220 
Aluminii  acetas,  220,  222 
et  ammonii  sulphas,  220, 

221 
et  potassii  sulphas,  220 
sulphas,  220,  222 
Aluminium  salts,  220 

weights,  43 
AmaryllidacesB,  neutral  prin- 
ciples, 527 
essent.  oils,  416 
Amber,  424.  426 
American  system  of  practice, 

745 
Amidin,  838 

Amidon,  reproduced  from  zy- 
loidin,  328 
plasters,  895 
Ammonia,  aqua,  194, 196,  559 
(drops),  79 
tested  volum.,  926 
fortior,  194,  196,  559 
tested      volum., 
926 
preparations,  194 
spiritus,  194,  196,  559 
aromaticus,  194,  198, 
559 
Ammoniac,  muriate,  195 
Ammoniacum,  425,  427 
Ammoniates.     See  Bases. 
Ammonii  acetas   liquor,  194, 
198,  559 
arsenias,  292,  294 
bensoas,  184,  194,  200 
bicarbonas,  194,  198 
bromidum,  139,  141 
carbonss,  194,  197 

saturating  power,  168 
tested  volum.,  926 
chloridum,  194,  195 
powdering,  556 
purified,  194,  195 
citras.  194,  199 
hydrosulphas,  200 
hypophosphifi,   194,  200 
iodidum,  134.  137 
etroagnesii  sulphas,  194, 

196 
murias,  194,  195 
nitras,  194»  196 
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AmmoTiil— 

Apirina,  476.  513 

phoiphM,  l»i,  200 

Apocjnaocn,  nllcBlaUi 

^oJ-OTbor.       hydr.t., 

ntutrol  priDoipla, 

m 

ApoejDiii,  524 

(«t«t.),  747 

(ulphu,  194.  I9S 

Apomoipbia,  475.  480 

talpbnnt.,  IH  SOO 

AporoliQ,  430 

vileri.nai,  \»i,  200 

Apoih«>ari«'  weight, 

slliir,  832,  B33 

71 

Pierlofi       .olutlon. 

Apothenw,  587 

633 

App™nlic..'duti«,S2 

Amygdnlin,  317,  o2<(,  634 

AquDaaidlcntbolini,  5i 

AmjI.nildU,  379,  380 

573 

Imjlum,  334 

Sa  Stnrch. 

Analjrii.voliimBtrio.  175,  aiB 

(dropr),  79 

Anctaielia,  475,  4BH 

AndortoD'a  pill),  043 

fortior,  194,  1 

teited    v( 

ADetPOnin.  42(1,  620 

rio  ,  B2 

amjKdal.  amarB.  5 

A-.g.lyl..4ll.  412 

aniii,  572,  573.  7(1. 

Anhjdride.,  129,   147 

aarantii  floram,  57 

AnUia,  452,  471,  47B,  616 

lalphnl.,  SI7 

OTlcii,  203,  204,  6! 

Aalmal  iicidi,  4A0 

earopbo™,  672,  57 

nlUloidg,  517 

cblorlnll.  133,  559 

cbnroool,  32S 

ciDniiinomi,  672,51 

oila,  300 

785 

ADlme.  423 

crsoioti,   333,    67! 

Anil*  camphor,  420 

Aniial.  444 

diaCillnta,  764 

(drop.).  70 

t9»nt.  oilE,  409 

fori  is,  148,  155 

AnlMidi,  miitnr.!,  843 

fmnicnli.  572.  573, 

powJeri,  B44 

liiaroo»™i,  572,  5 

Antbelminlic«,  miilnre,  852 

arllGcial,  576 

lyrap,  fiftl 

meiithB    piperita, 

ADtidote,  BibionV,  140 

573,  705 

AntimoDiates.     Sa  Bam. 

Tiridis,  572,  6: 

AnlimoniB  oiida,  2SB 

Antimony  (Anlimonium),  284 

regia.  158 

ablutum,  290 

rosai.  572,  574,  7B! 

bottor,  285,  288 

(smbnct,  572,  675 

•t  olcil  salpburet.,  285, 

tills.  576 

288 

Aqua,  558,  671 

chlorid.,  285.  288 

destillnlffi,  672 

tnadicntffi,  571.  T64 

oxitit,  28i.  288 

test,  673 

oijsull.but»t,  285.  286 

Aqniroliacea^  nautril 

at   potass  11   Urtiaa,    285, 

Arabia^sW 

u  mordan^  291    "" 

Arnohin,  385 

quinque-iulpburet,   285, 

ArbutiD,  34T,  624,  530 

287      . 

Arohil.  404 

rcgnluE,  284 

Arfca  nut.  329 

«t   nodli  ■ulphurat.,  285, 

281 

Argand  bnrnor,  97 

.ulpburalum,  285 

Argenlnm  (SilFtr),  277 

■ulpburet.    anrfum,    285. 

Argenll  ehioridutn,  277 

287 

OTanidum,  277,  281 

black.  285 

io<iidoni,!77,  27B 

PMC i pit.,  SS5 

nitraacryst..287 

l»roiida,  288 

bow  to  dl 

ADtlipasmnitics,  pill!,  813 

pi>irtlerj>.  813 

fusB,  277,  278 

Anloiona.  130,  131 

Maim  remDHd 

Aperitnt,  Mettnuar'a,  584 

Olid  am,  277.  279 

Argoli,  orude,  192 

Aplin.  523 

ArgyrBM«tin.52l 

Apiol,  &23,  tn 

Argyranin,  621 

INDEX. 
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limatnn,  308 

oxidum,  308,  309 

palvis,  308 

et  sodii  ohloridnm,  308, 
300 
tomatio  washiog-box,  328 
ensB  farina,  335 
ery's  weight,  43 
oirdapoi«  weight,  70,  71 
olitmin,  464 


AEES*      elixir     calisaya 
'        ferro-phosphor. ,  632 

glycerole  of  samach,  719 
dance,  hydrostatic,  81 

platform,  42 
ilneara  iodinii,  858 

marinum,  858 
alsam,  Canada,  424 
oopaiva,  424,  427,  428 

resin,  422 
fir,  424,  427 
of  honey,  941 
Peru,  426,  427,  428 
resin,  423 
test,  428 
white,  426 
Tola,  426,  427 
Turlington's,  941 
Salsams,  426 

BolsaminesB,  balsams,  426 
Bandoline,  337,  778 
Baptisin  (eoleot.),  748 
BapUsina,  475,  489 
Barium.  201 

carbonate,  201,  202 
i  chloride,  201,  202 

liquor,  201,  202,  558 
Iodide,  201,  202 
Barks,  collection,  538 
Barley,  335 
sugar,  341 
water,  589 
Barosmin  (eclect.),  748 
Barr's  magnesia  table,  215 
Baryta,  201 
Bases,  129 

Basilicon  cerate,  865,  872 
Basis  of  prescription,  796 
for  topical    applications, 
898 
Bassorin,  335 
Bateman's  drops,  940 
Bath,  alum,   119 
iodine,  858 
oil,  119 
salt,  184 
sand,  104,  650 
sea- water,  858 
steam,  107,  650 

modified,  651 
water.  105,  650 

high  pressure,  106 
chloride  of  zinc,  119 
Bnths,  858 
Biiumd^s  hydrometer,  87 

and  specific  gravity,  88, 
91 
Bdellium.  425 
Bears'  oil,  397 


Bebeerina,  476,  509 

sulphate,  510 
Becker's  eye  balsam,  879 
Becquerel's  gout  pills,  816 
Bed,  arrangement  of,  931 

pan,  covered,  66 

slipper,  56 
Bedbug  poison,  298 
Beef  essence,  936 

tea,  936 
Beer,  364 

Singer,  943 
ews',  627 

pipeissewa,  943 

tar,  627 
Beeswax,  390 
Belladonna,  476,  508 
Benne,  337 
Benzalcohol,  428 
Benzidam,  516 
Benzidamin,  478 
Benzine,  452 
Renzoates.     iS^  Bases 
Benzoin,  426,  427 
Benzol,  402 
Benzyl,  hydniret,  402 

oxide,  402 
Beranger's  pendulum  scales, 

42 
Berberideae,  alkaloids,  474 
Berberina,  442,474,  475,  480, 
746 

muriate,  481,  746,  756 
Berbina,  474,  481 
Berzelius'  lamp,  94 
BestuoheflTs  nervine  tincture, 

250 
Beta-cinchonia,  497 
Beta- ore  in  a,  340 
Betulaceae,  neutral  princip., 

527 
Bezoars,  455 
Bibron's  antidote,  140 
Bicarbonntes.     See  Bases. 
Bichloranilin,  471 
Bichlorides.     See  Bases. 
Biette's     arsenical    solution, 

292.  294 
Bilasparagin,  462 
Bile,  358,  461 

acidfl,  461 

test,  346,  467 
Bilifuscin,  466 
Bilin.  461 
Birdlime,  421 
Bismuth.  280 

subcarbonate,  280,  282 

subnitrate,  280 

tannnte,  280,  283 

valerianate,  280,  2S3 
Bittern,  139,  140 
Block  draught,  586 

drop,  630,  640,  642,  647 
(drops),  79 

wash,  854 
Blackberry  brandy,  723 

syrup,  722,  723,  724 
Blancard's  pills,  812 
Blank  labels,  909 
Blast  Inmp.  94 
Blenching  powder,  205 
Blende.  263 


Blistering  cerate,  866 

coll od ion,  328 

tissue.  867 
Blisters,  866 
Blood  serum,  350 

test,  467 
Blood's  flour  sifter.  551 
Blue  mas.*,  804 

extemporaneous,  805 
powdered,  805 

indigo,  465 

Prussian,  248 

vitriol,  260 
Board  for  lozenges,  731,  738 
Boedeker's  albumen  test,  345 
Boetger's  sugar  test,  345 
Boiler,  Hecker's  farina,  106 
Boiling,  586 

bumping  avoided,  119 
Bone.  358 

black,  330 
Bonjean's  ergotine,  667 
BoraginesB,  essent.  oils,  414 
Borax,  169,  171,  172 

and  ointments,  172 

tested  volum.,  926 
Borneen,  412 

hydrate,  420 
Borneo    camphor,    400,  406, 

420 
Botanic  styptic,  775 
Bottle,  acid,  25,  147 
cement,  147 

broken,      as    percolator, 
594 

colored,  24 

corks,  54 

dusting,  for  pills,  914 

for  extracts,  668 

continuous  filtering,  598 

German,  53,  54 

labelling,  24,  25 

moistening,  912 

oil,  22 

packing,  23,  24 

paste,  910 

pouring  from,  570 

receiving       (graduated) , 
596 

salt- month,  20,  21 

siphon,  151 

specific  gravity,  82 

extemporaneous,  84 

sprits,  125 

syrup,  22 

tincture,  21 
size,  906 
Bougies,  tin  can  for,  56 
Bower's  glycerine,  387 
Boxex,  paper,  55 

pill,  55 

turned  wood,  55 
Bracketji,  shelf,  26 

window,  28 
Brandy,  364,  366 

blackberry,  723 
Brasilin,  463 
Breast-planter,  894 
British  oil.  942 
Bromalhydrnt.  378 
Bromnnilin,  471 
Bromides.     See  Bases. 


^^^H 

^^M 

^^^1 

INDEX. 

^^1 

Bromine.   130.140 

ohioridt,  IJU,  141 

fjTupt.  238,  239,  240 

Cantharidin.  419. 

Iodide,  141 

niechnriue,  103,211.341 

CaOBtcliene.  40t 

Bromoforni,  3Ti,  379 

«olphitB,  203,211 

Caoutchouc.  42) 

Brolb.  oliickEO,  B37 

■nlphuret.  203,  212 

Liebig'j,  3o5 

CaonlcboDcoidf.  4 

Cap.  D»UlliB  foil 

ciiiniaiiibin.  ae 

Capping  of  corkf. 

Brnclfc  47B,  604 

Calomel,  208 

C.ptifonac<«.    n< 

U.C  B13 

biniodide,  207,  303 

pie,  534 

Btyonin,  523 

Engli.h,  2BB 

■nential  oili 

BryonitJn.  £23 

h^dro-Bublimed,  £99 

Caprnjl.  45J 

Brjotelin,  423 

iodide,  20T,  303 

CaptioiD.  473.  SO' 

Bucljo.  337 

■nd  JBlap  powder,  819 

Capsioam  nynip. 

Ballonk's  cnrbo;  lipbna.  B3 

CapiBU,  51 

Bumping  avoided  in  boillDg, 

Calv«-  feet.  3iT 

Caramel.  341.  U 

11» 

extract,  SfiT 

Carat,  308 

BonMnV  burner.  101 

geltj.  B3« 

Carbo  aDinalie,  ] 

BnrJook,  33B 

Coll,  203.  204 

ligni.  339 

BoretU,  78 

Sn-  Caloiam. 

Carbobydntei.  3 

CmelHMMJ,  ^iloids,  475 

Csrhon,  binlphi, 

BargUDd;  i<itcb,  423 

Carbonate*.     S^ 

pl«l«,  890 

Campbetl's  aoid  eilracl  lan- 

CnrboDiutioB.  1! 

wine,  361 

gu  in  aria,  S8B 

Carboj  tiphon.  B 

Burner.  06 

InJeelJon,  Bit 

Cardamom.,  now 

Caii>pbeD>,  40S 
hydrat«.  400 

Cardol.  531 

Oriffin-F,  102 

Car  in  eanpeDs< 

horiLontnl,  101 

oiide,  400 

of  nui«V95< 

Ueaien^ey  >,  102 

Cumpbor.  400,  400 

Carmine.  indi|«s 

Burnett's  tupoainf,  394 

anemone.  420 

Carminalire,  D-1 

Burton  <Ue,  3fi4 

ODlee,  420 

IB  il^l 

Butler's  fluid  eilr.  hrdrBnnK 

artiBcial,  400 

CutQ,  3s3,  3i5 

8S5 

»arDtt,  420 

Corota  rndJi,  34J 

Butter,  3&3.  390 

Borneo,  400,  40^  430 

Carotin.  433 

of  BElimcny.  285,  288 

««..  J» 

CaiT>ge«D,  33S 

clove.  420 

p«lo.  730 

milk.  3J'l 

inactive,  420 

ijrup.  710 

of  lino,  S67 

innla,  420 

CarrB^eenin,  335 

BntTl,  462 

Butjrum,  3S3.  3yO 

Juniper.  400.  403,  420 

Carrot,  wild,  SIS 

Buiina.  4:fl 

bovr  lo  keep,  19 

Cortfangla.  475,  5( 

Bjllneriiceiii:.  alkaloidti.  475 

Corlbomin.  463 

liniment,  881,  882 

Cartiers  fa;drom< 

III  1^1 

Ik  'IH 

pACAO  butler,  300.  383 
\J     CodmiBm,  Sfifl 

malricaria,  419 

Carvol,  402,  411 

iodide,  370 

mtllore'  Hope's,  83& 

oi'pl..  520 

.niphalc.  270 

Parrifb'8,  835 

Carjophjllin.  430 

CoTetiire  de  Donbetloi,  S90 

monarda,  420 

CiuesrilliD,  526 

monobromoled.  142 

Coie.,  27 

CuStiina,  473,  470,  ISS 

and  spium  pills,  SJS 

for  pampblrta 

ftrMDikie.  488 

pnnlej,  420 

citrwe.  4SB 

powdering,  ISO.  S48 

39.40 

UMarra.,420 

CueiD.  350 

pr*p.niti.  184 

nriril,  780,  TOT 

Cnlclnntion,  121 

nblimed,  130 

Cassia,  3*8 

C>)cium  (Lime).  203 

Caaiio,  533 

water,  5 72,  574 

Castile  soap.  S8* 

1 2S5.  288. 

Cumpbors,  419 

Caitilton'e  powdet 

^B                          bicirboniite,  103.  310 

Cwiinfc  47R.  503 

^m                             but;rB(e.  S8D 

exLraot,  30 

Coelor  oil.  390,  39 

^V                             wrbonate.    precip.,     203, 

heib.  19 

V                                  20& 

japanned,  10 

Castorin,  528 

■                                Bblorlde,  203,  20S 

oiOa 

Cataljtis.  333 

■                                 lUorioaled,  203.  SDH 

patent  mrel.r,  30 

CaUplMtns  aroma 

■                                         te>t<dT0lDnl.,e:6 

Canada  bnlinm,  434 

ad  decubitam 

Candy.  741 

Hni.  898 

^                                       >Tru»,  SOS,  !0<> 

L                                  Iodide,  134,  137.  203.  SIl 

eou^b,  742 

sinanit,  S»» 

rock,  339 

Cane  naaar.  33(1,  340 

Calechin.  450 

CatMho.  454 

^^^^^^^L                    aai 

Ckuib,  iU 

loMng*.  rw 
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toehntannin,  456 
Uiartios,  mixtures,  841 
piUa,  817 
powders,  817 
^thartin,  439,  522 
mlophyllin  (ecleot.),  748 
fcustio,  oarbolio  acid,  451 
eorrosive  sublimate,  327 
lunar,  278 
yegetoble,  177,  178 
austioum  dep'iatorium,  853 
eanothine  (eoIeot.)i  749 
elastrinesB,  alkaloids,  475 
lellar,  57 
Jellulin,  820 
^ellalose,  320 
dement,  113 

for  aoid  bottles,  147 
glass  labels,  24 
pestles,  47 
Centigrade  thermometer,  103 
Cera  alba,  390 
ohinensis,  890 
flava,  390 
japonioa,  890 
myriosB,  890 
Cerasein  (eolect.),  749 
Cerasln,  336 
Cerates,  861,  922 

blistering,  866,  870 
Ceratum   (cerate),   863,   864, 
865,  870 
adtpis,  863,  864,  865,  870 
bosilicon,  8G5,  872 
cnntharidis,  866,  870 
cetacei,  863,865,  871 
extract,  eantharid.,  866, 

871 
Goulard's,  870,  871 
plumbi  subacetatis,  870, 
871 
comp.,  878 
resinsB,  863,  865,  872 

oomp.,  866,  872 
sabinas,  868,  872 
saponis,  863,  864,  872 
simplex,  863,  864,  865 
ipermaoeti,  863,  865,  871 
cinci  carbon.,  868,  872 
Cerebral  stimulants,  pills,  814 

powders,  814 
Cerite,  223 
Cerium,  223 

oxalate,  223 
Ceryle,  oxide,  385 
Cetoceum,  390 

eerate,  863,  865,  871 
mixture,  849 
Cetin,  385 
Cetraria,  335 
Cetjle,  oxide,  885 
Cbadrophyllina,  477,  514 
Chalk,  203 
Julep,  834 
lozenges,  733,  735 
mixture,  834 

Richard's,  942 
and  blue  mass,  835 
powder,  807 
ointment,  879 
Chameleon  mineral,  259 
Champagne,  364 


Change  of  linen,  932 
posture,  931 
room,  933 
Chapman's  dinner  pills,  818 

pills  in  intermittents,  811 
Chapped    hands,   wash,   855, 

884 
Charcoal,  animal,  329,  330 

areca  nut,  329 

and   blue  mass  mixture, 
842 

dentifrice,  774 

tooth  paste,  774 

willow,  329 

wood,  329 
Charring,  122 
Charta  cantharidis,  868 

sinapis,  868 
Cheese,  354 

cream,  354 
Chelerythrina,  441,  486 
Chelidina,  475,  485 
Chelonin  (eolect.),  749 
Cheltenham  salt,  184 
Chemicals,  how  to  keep,  20 
Chemical  food,  226,  240 

processes,  109 
Chemistry,  Attfield's,  110 

inorganic,  109 

organic,  319 

science  of,  109 
Chenopoden,  alkaloids,  477 

essential  oils,  415 
Cherry-laurel  water,  572,  575, 

576 
Chicken  broth,  937 

jelly,  937 
Chilblains,  lotion,  854 
Chimaphilin  (eclect.),  750 
Chimney  lamp,  94 
Chinese  green,  463 
Chinoidina,  498,  666 

pills,  810 
Chiratogenin,  525 
Chiretin,  525 

Cholera,  Asiatic,  tincture,  623 
Chloral  hydrat.,  374,  378 
Chloranilina,  471 
Chlorates.     Ses  Bases. 
Chlorides.     See  Bases. 
Chlorine,  132 

disinfectant  preparation, 
132 

solntion,  133,  559,  572 

water,  133,  559,  572 
Chloroform,  374 

administration,  839 

(drops),  79 

commercial,  374 

gelatinized,  885 

liniment,  881,  883 

mixture,  839 

paregoric,  634 

puriflcat,  374,  375 

yenale,  374 
Chlorophyll,  465 
Chlorrubin,  457 
Chocolate  drops,  ferruginous, 

735 
Cholagogue,  tonic,  ^37 
Chole!>terin.  358,  462 
Chondrin,  350 


Chondrogen,  356 
Chondrus,  335 
Chulariose,  338 
Churchill,     hypophosphites, 

144,  209 
Cicutine,  476,  514 
Cider,  364 

mixture,  Parrish's,  585 
Cimicifugin  (eclect.),  666,  749 
Cinchona  alkaloids,  490 

chemical      and 
physical    pro- 
perties, 498 
Howard's,  498 

red,  456 
CinchonaoesB,  alkaloids,  475 
Cinchonia,  475,  495 

acetate,  496 

hydriodate,  496 

muriate,  496 

sulphate,  496,  499 

tannate,  496 
Cinohonicin,  476 
Cinchonidin,  475,  496 
Cincinnati  wine,  364 
Cinnabar,  artificial,  304 
Cinnameine,  426,  428 
Cinnamen,  426,  450 
Cinnamyle,  402,  415 

hydruret,  402 

oxide,  402 
Circulatory  displacement,  555 
Cissampelina,  474,  480 
Cistineas,  resins,  422 
Citrates.     See  B»sea 
Citrate  oorks,  54 
Citrine  ointment,  870,  874 
Citromels,  717 
Clamp  for  mortar,  86 
Claret,  364 
Clarification,  563 
Clasp,  Wiegand's,  650 
Clauder's  elixir,  585 
Clay  furnace,  92 
Cleanliness  in  sick  chamber, 
931 

of  person,  932 
Clematitin,  526 
Clemens'  almond  lotion,  854 
Clothes-wringer  press,  579 
Cloves,  camphor,  420 
Cnicin,  523 
Coagulation,  349 
Coal  naphtha,  452 

tar  products,  452 
Coating  of  pills,  915 
Cobaltum,  271 

oxide,  271 
Cooaina,  475,  490 
Coocogenin,  526 
Cocoa.     See  Cacao. 
Coooaine,  Burnett's,  894 
Codeia,  475.  485 
Coddington's  iodide  of  iron 

pills,  812 
Cod-liver  oil,  890,  396 

and  biniodide  of  mer- 
cury. 851 
mixture,  850 
ointment,  880 
Coins.  U.  S.,  72 

fineness,  308 


Colohioina,  &13 
Cukhicu,4Te,  ill 
■ntphata,  &1I 


'  CoDvnllamarallD,  S3T 
I  ConvullamariD,  SIT 
CoDTi.Uiirelin,3t7,  SST 
'I  Coniallarin,  347.  &2T 


atcopla,  S2S 

bsIlBdoDnal.  SSS 

bliaboTing,  32B 

ouittiuidnl,  128 

ciaatia,  3ZT 

eompoiitloD,  327 

fleilla,  S2& 

iodinal,  32S 

modiflsd,  Rand's,  3S& 

itjptionm,  320 

tiocL  prspacat.,  32T 

oau.  817 

Tin],  3iS 
Oollolda,  3S1 
Cciliyria,  855 
OollTTinm   atropin  aalpbali 

8S& 
ColoajDthein.  347.  £23 
C'liKynthiD,  347.  a2S,  529 
C. > loo; nth i tin,  £23 
C.IDgn*  water,  789,  770 

Culoiing-matttr,   animat,  468 

biliary,  461 

Tcgetable,  4SS 
Cellar*,   ifaoir,   trsaiitig   pre- 

vented,  28 
Coin  mb  in,  »SD 
Conbliiatiaii    of    medtninee, 

791 
CoubaMion,  120 
Comfre;,  335 
ConpoiilB,  alkaloida,  47(1 

oentral  pricoiples,  523 

CciDposltion  powder,  941 
CDUpoDndlDK     preioriptioDi, 
S99 

CoioaTitj  in  minim  meunm 

DOrreeted,  76 
-       '   nioia,  407 
CoicentraUd  remedlei.  742 
Oaideiiwr,  Lifbig'i,   113.  114 

Squibb'a,  114 

Warner's,  7nl 
Condeniing  worm,  700 
CuaCeotion.  72B 

almondi.  727 

■tomatia,  727 

opinm,  727 

orange. peel.  727 

blnok  prpper,  720 

pilei^  72a 

roaea,  727 

atnna,  727,  728 
Oonbjdrina,  475,  514 
Cocla,  47«,  477,  513,  «54 
Coiiiers.  ncntral    prinoipla, 
527 

•a«eat.  aila,  407,  4Ilt 


ConTolTDlin,   423,   425, 

50«,  535,  630 
Cod  vol  Tul  in  a  I,  530 


■&lta.     iSm  Cnprnm 
Copper Bi,  227 
Copuliferm,  oeatral  prini 

Cordial,  CarafM,  S32 
aodrrey'i,  940 
propylamin.  033 


hamcBopBthio,  54 
praaaer,  008 

Loobmnn-a.  OOE 
tapering,  54,  907 


iTa  aDbilmata.  298 
aollodion,  327 
pUia,  823 


prepared,  etbarwl  a' 

822 
reproduaad  from  p? 
Jin.  327 
Congb  Dandy,  T4I 

launj^efl,  Jaaknn'a, 

Parriah'a,  739 

Bpitta'i,  734,  7: 

Wblsr'i,    734, 

737 

miitarei.  848 
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knfo  cordial,  632 

Imria,  476,  606 

imima,  334 

,    arrowroot,  334 

Imiiniii,  464.  527 

Ma,  354 

(ttmnt  wine,  864 
trre  for  gas-tnbe,  97 
•Sparin,  521 
■fttleflflh  powder,  774 
pmanilina,  471 
Mnides.    S§t  Bases, 
mmin,  466 
^amin,  526 
Mamiretin,  526 
l^onium,  337 
Ij^ol.  452 
^apia,  475,  490 
l]rprian  turpentine,  424 
Ifyyripedln  (ecleot.)f  751 


)ALBT*S  carminative,  940 
Dalleocbine,  492 
^Mnmar,  Aastralian,  423 

East  India.  423 
Nunmarane,  423 
lammarene,  423 
htphnetin,  347,  526 
)4hnin,  347,  526 
)Rtiscetin,  347,  526 
)atiscin,  347,  526 
)aiaria,  476,  508 
)Mtb.bed,  934 
>eeimal  system,  70,  73 

weights,  70 
>eoocta,  588 
)eeoction,  process,  586 
Deoootum  (Decoction) 

aloes  comp.,  588 

Bubstitute,  585 

borley,  588 

bittersweet,  588 

oetrarisD,  588 

ohimaphilsB,  588 

cinchonsB  flavaD,  588 
rubra?,  588 

oornus  floridsB,  588 

dalcamarsB,  588 

hssmatoxyli,  588 

hordei,  588 

Icelnnd  moss,  588 

logwood,  588 

oalc  bark,  588 

pipsissewn,  588 

qaerous  albss,  588 

sarsaparillas  comp.,   588, 
589 

senegSB,  588 

UV8B  ursi,  588 
[>eeoloration,  124 
Oecomposition     of      organic 

bodies,  534 
Dehydmtion,  121 
Deirs  digitalin,  525 
[)elphinin,  474,  479 

iesr,  513 
Demulcent  mixtures,  846 
Dentifrice,  774 
Depilatory,  853 
Detbler's  saWe,  866,  872 
Dessertspoonful,  78 


Dewees's  breast  plaster,  891 

carminative,  940 

oolcbionm  mixture,  848 

tincture  of  guaiacum,  622 
Dextrin.  320,  344 
Diabetic  sugar,  341 
Dialysis,  321 
Diaphoretics,  mixtures,  840 

powders.  822 
Diastase,  342.  362,  363 
Didymium,  223 
Diet  for  the  sick,  935 
Diet  drink,  Lisbon,  589 
Diethylanilina,  471 
Digestioft,  580 
Dii^italacrin,  531 
Digitalarin,  525 
Digiteletin,  347,  525,  531 
Digitalin,  347,  525,  531 
Digitaliretin,  525 
Digitasolin,  525 
Diluents  for  powders,  802 

in  prescriptions,  797 
Dinitro^sellulin,  322 
Dinnerford's  fluid    magnesia, 

214 
Dioscorein  (eclect.)i  751 
Dippel's  nnimal  oil,  419 
Dipterncese,  essential  oils,  407 
Discipline  of  the  shop,  927 
Discoloration  of  skin  by  io- 
dine, 135 
by  nitric  acid,  200 
Disinfectants.  861 
Disinfecting  fluid,  Ledoyen*s, 
276 

preparation,  chlorine,  132 
Dispenmtory,  U.  6.,  65 
Dispensing,  902 

counter,  32,  88 

difficulties,  902 

liquids.  906 

medicines,  899 

office,  900 

pills,  911,  914 

powders,  903 
small,  904 

prescriptions,  899 

solids,  903 

store,  arrangement,  17 
Displacement,  571,  590 

apparatus,  52 

circulatory,  555 

continuous,  598 

by  ether,  602 

history,  590 

by  hoi  liquids,  600 

by  steam,  600 

by  volatile  liqnidfi,  593 
Displacer.  broken  bottle,  594 

ether,  602.  691 

funnel,  591.595 

Hance's,  570 

lamp-chimney.  593 

porcelain,  593 

queensware.  593 

Squibbs's,  594 

steam.  Smith's,  600 

syringe.  595 

tin,  592 

for  volatile  liquids,  593 
Distearin,  386 


Distillation,  110,  118,  759 

apparatus,  760 

destructive,  119,  535 

double,  764 

dry,  535 

of  flowers,  764 

fractional,  119 

of  herbs,  764 

of  oils,  398 

triple,  764 

of  volatile  liquids,  768 

of  waters,  572 
Diuretics,  mixtures,  846 

pills,  821 
Division  of  paper,  903 

powders,  905 

pills,  913 
Dolomite,  213 
Donovan's  solution,  295 
Dover's  powder,  552,  822 

liquid  substitute,  845 
Drachm,  71 
Drachma,  784 
Draught,  blnck,  586 

cream  of  tartar,  842 

effervescing,  844 

saline,  843 
Drawers,  18 
Drawer-pulls,  18 
Dressing,  carbolic  acid,  452 

plastic  surgical,  451 
Drop,  78 

guide,  918 

machine,  913 
Drops,  741 

chocolate,      ferruginous, 
735 

ginger,  619,  742 

golden,  Lamotte's,  250 

hot,  941 

pectoral,  Bateman's,  940 

sise  of,  78 

table  (Durand  ;  Parrish  ; 
Procter,  Jr.),  79 
Drug  mill,  Hance'?,  549 
Drugs,  drying,  539,  543 

garbling,  542 

powdering,  542.  543 

oily,  powdering.  544 
Duhamel,   syrup,    uvsb     ursi, 

709 
Dulcamarina.  476,  507 
Duloite,  339 
Dulcose,  339 
Dumb-waiter    for    ointments 

and  syrups,  38 
Durand,  drop  table,  79 

syrup,  phosph.  calc,  207 
Dusting  of  powders,  545 

bottle  for  pilb.  914 
Duties  of  apprentices,  929,  930 
Dying-bed,  934 
Dyspeptics'  bitter  tonic,  837 


EARTHS  and  preparations, 
200,  201,  203,  212,  220, 
223 
Eau  de  Cologne,  796,  770 
Ebullition,  648 
Ecbolina,  477 
Eogonina,  490 


EStrresccDce,  iH 
£ffatTescing  dciught.  S 
fBTer  puvdara,  SH 
Egg,  362,  353 


iiin^:»3r 

pUiabnrgand..  SBA 

Elnoptmi,  400 

s.   oantbulda, 

ElaMiiQ,  &23 

8B0 

Eld.r-bBiT7  win.,  36* 

plambi,    272,     388. 

886 

ElecBrnpa^raa"' 

raxinB,  888.  887 

(ipoDii,  8S6,  887 

bxm'irrhold,  TS8 

leniliT.,  728 

EmatKici.  361.  628 

pll..  T2B 

Se«  Conf«*ion. 

outoroil.  841 

El.mBiiU,  non-mtUUis,  128 

subabi  (floidaitr.), 

EJtml,  424,  42T 

pampkin  aaadx,  852 

ointnunl,  877 

Emalaioug,  pTaparatian 

Eltxir  ammciD.  Tnl.rliiD.,  200, 

Eoifdin.  351 

832,  833,  837 

EDam>.a»nra>Udn,867 

wilb  quinU,  637 

tcrabinlbina,  8^7 

blaiDDth.  eitrMit,  636 

Enamata,  Hit 

OaJliajK..      &«   St.   din- 

Eoot'l      «1il.     •DIIIOD. 

rian..  832 

choloroforml,  834 

En»lopa  paper.  66 

povdar,  005 

aomp.,  638 

FpgamaalM,  213 

f.rr«t.,  636 

Erdmann    »Dd   U»l«i'» 

terrBtam,  631,635 

loidlast,  474 

Ergotina.  477,  667 

CUaderl,  S8S 

Bonja»n'..B67 

Sa  Qhdi,  631 

WiggM.-..  887 

ftrri  oltratli,  636 

Erloaoan.    Dautral    prin 

pjrophoiph.,   636 

624 

qainin  st  itrjcbnio 

•uutiat  oili,  413 

pyropb.,  637 

Ericolin.  524 

g*Tltmnnf.rr.tnm,G38 

Brjthrin.  840,  484 

niiignesii  noetatii,  219 

pepsin  1,  636 

Erytbrolein,  464 

potnMii  bromldi,  838 

Erjthiolitmin,  484 

proprietftti*,  610 

Errthromannil*.  340,41 

Hd,  635 

Erjthropbyll.  465 

■impis,  A3& 

Erythror.tin,439 

■nmhiilcoinp.,637 

ErytbroiyUgae,  nlkalotd 

of  vitriol,  160 

neutral  priooipl*,  5. 

Eliiln,  631.  634 

Ei7tbroijlln,521 

EliK,  «itrMtor<i&1i<>7B.e6i 

Eaonca,  anUaad,  766,  Tl 

mngiiHia,  2IS 

appla..  381 

rnkgaaaii  citru  granul., 

.rra«k.  SS2 

!1» 

bannDoi,  381 

prepatat.,  210 

b^af,  S36 

ElutrinMon.  6&7 

bargamot  paar,  SSI 

Ematia,  476,  601 

ginger.  620 
JargoaalU  paar,  SSI 

ooloria,  503 

tail,  513 

lamDD,  786,  767 

Emetio!,  pondari,  BIB 

Ematinum  imparum,  503 

muflard,  777 

£m<DansgogD«,  pill.,  S23 

Wbilabaud'i,  9^ 

arnioa.  880,  BOO 
aisnfoeiiEln.  886,  SBO 
dioobfloii  limpl.,  3S6 


patebouly.  773 
peppermint,  766,  76 
petit-grnin.  410 


atpberriBi,  381 
11111,  3B2 
EueucM,  fruit,  artifiolal 
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F  bark,  precipitated,  498 
^*    beef,  356 


f 


belladonns,  652,  653 
h  yield,  653 

*  alcohol.,  655,  661 

^!    bittersweet,  657,  658,  662 
'    bntteraut,  658,  659,  664 
**    Calabar  bean,  655,  657 
ealisaya,  Ellis',  666 
ealyes'  feet,  357 
eannabis,  655,  656,  660 

test,  656 
cam  is,  356 
.  oimioifngSB,  666 
cincbonsD,  657,  658,  663 
Wetheriirs,  665 
prsDcipit.,  498 
oolchioi  acetic,  659,  660, 

665 
oolocyntbid,  657, 658,  662 
yield,  653,  658 
comp.,659,  660,  665, 
668 
conU,  652,  653,  660 
yield,  653 
alcohol.,  655 
test  654 
digitalisi  655,  656,  660 

yield,  653 
duIcamarsB,  657,  658,  662 
ergotSB,  667 
fenri  pomatum,  433 
fozglore,  655,  656,  660 
gentiansD,  658,  659,  664 

yield,  653 
glyoyrrhiMB,  348,  667 
hasmatozyli,     658,     659, 

664,  668 
hellebori,  657,  658,  663 
henbane.  652,    654,  655. 

661 
hops,  667 

hyosoyami,  652,  654 
yield,  653 
alcohol.,  655,  661 
ignatisB  amarsB,  655,  657, 

661 
Indian  hemp,  655,    656, 

660 
JaUpfl».  657,  658,  662,  668 

yield,  653 
jaglandis,  658,  659,  664 
kramerisB,  658,  659,  664, 
668 
yield,  659 
lettuce,  667 
liquiritisB  depnr.,  667 
lobelise  aceticum,  666 
logwood,    658,  659,  664, 

668 
Inpalin,  666 
may-apple,  657,  658,  663, 

668 
meat,  356 
mu8k,  773 
nuo.  Tomic,  655, 657,  661 

yield,  653 
opii,  658,  659,  664 

in  suppositories,  923 
papaveris,  667 
pareirsB  bravas,  666 


Extract — 

pbysostig^atis,  655,  657 
podophylli,  657,  658,  663, 

668 
poppyheads,  667 
quassise,  658,  659,  664 

yield,  653 
rhatany,  658,   659,    664, 

668 
rhei,  667, 668,  663 
senegsB,  657,  658,  662 
stramonii,  653,  655 

yield,  653 
tarazaci,  659,  665 
nvsD  ursi,  667 
valeriansB,  655,  556,  660 
Eztraota  resina,  742 
Extracts,  652 

astringent,  658 
bottle,  668 
cathartic,  657 
clarified,  652 
English,  653 

fluid.     See  Fluid  extracts. 
German,  654 
jars,  80,  668 
how  to  keep,  29,  80,  668 
narcotic,  alcoholic,  655 
inspivsated,  652,  668 
Mohr*s    proce  s, 
654 
therapeutical  applio. , 
656 
for  ointmentfi,  669 

pills,  912 
physical  properties,  668 
preparation,  651 
softening,  669 
in  suppositories,  923 
tonic,  657,  658 
unclassified,  659 
unofficinal,  665 
uses.  669 
yield,  653 
Extractive,  oxidized,  587 
Eye-balsam,  Becker's,  879 
washes,   855 
water,  855 

Thomas',  855 


FAHRENHEIT'S     thermo- 
meter, 103 
Fancy  paper,  55 
Farina  boiler,  Hecker's,  106 
Farinaceous  principles,  333 
Fats,  382 

how  to  keep,  28 
Faucet,  syrup,  Williams',  153 
Fecula.     Ses  Starch. 
Fehling's  sugar  test,  344 
Fel  bovinuui,  358 
Felt  bags,  560 
Fermentation,  362,  535 

acetic,  ^63 

acid,  535 

alcoholic,  362 

butyric,  363,  379 

lactic,  363,  436 

viscous,  36.3,  535 
Fermentum  cerevisise,  863 
Ferric  citrate,  234 


Ferric— 

hypophOBphite,  242,  243 
nitrate,  247 
oxide,  bydrated,  232 
salts,  224,  225 
t annate,  245 
Ferroso-ferric  salts,  224 
Ferrous  hypophosphite,  242, 
243 
nitrate,  247 
salts,  224,  225 
sulphate,  227 
tartrate,  246 
Ferrum  (Iron).  224 
(Ferri)  acetas,  226,  244,  245 
ammoniat.,  248,  251 
et  ammon.    citras,    226, 
234 
sulphas,  226,  233 
Urtras,  226,  246 
arsenias,  292,  295 

tested  Tolum.,  926 
bromidum,  248,  253 
carbonas     effervescens^ 
226,  229 
prsBcipitat.,  228 
Baocharat.,    tested 
yolum.,  926 
ohioridum,  248,  249 
citras,  226,  234 
ferrocyanid.,  248,  251 
hydrocyanac,  248,  2.'>2 
by  hydrogen,  226,  229 
hyperchloratis      liquor, 

226,  248 
hypophosphis,  226,  242 
iodidum,  248,  252 
lactas,  226,  244 
et  magnesii  citras,  226, 

236 
nitratis  liquor,  226,  247, 

559 
oxalas,  226,  287 
oxid.  by  drat.,   226,   232, 
293 
mag.,  tested  volum., 
926 
perchloratis  liquor,  226, 

248 
persulphas,  231 
phosphas,  226,  237 

tested  voium.,  926 
et    potassii   sulphuret., 

248,  254 
et  potassii  tartras,    226, 

245 
protocarbonatis    syrup., 

229 
protocitratia  ayrup.,  226, 

236 
protonitratis  ayrup. ,  226, 

247 
prototartras,  226,  246 
pulvis,  229 

pyrophosphas,  226,  240 
et  quinia  citrao,  226,  234 

sulphas,  22G,  232 
redactum,  226,  229 
sesqnioxide  hydrat.,  232 
et  strychnin  citras,  226, 

235 
eubsulphas,  231 
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(Ftrri)— 

BulphM,  SM,  SS7 

euicoaU,  226,  227 
grADQUta,  227,  557 
powdaring^  667 
SQlphoret,  248,  254 
aoperphoaphAils     9JTVP'$ 

226,  238 
Unnu,  226,  246 
tnrirfts,  226,  246 
ienalphatU  liquor,  226, 

230,  669 
TaleriaoM,  226,  246 
et  zinei  eitraa,  226,  236 
Ftrnlyle,  417 

biJttlphid«,  417 
protofulphide,  417 
F«T«r  and  ague  miztare,  836 
powd«rt,  efbrYMoing, 
844 
FibHn,  860 
Fiona.  848 
Fig,  348 

File.  ratUil,  113 
FUUr,  664 
eap,  668 

eoiistraotioD,  664,  666 
drjing.  106 
Franoh,  66 
laee,  Wftltan's,  669 
oil,  Warner 'f,  661 
plaio,  666 
plaited,  666 
rapport,  668 
weight,  668 
Filtering  apparatat,  Hanoe's, 
670 
oilfl,  661,  669 
paper,  65,  bCA 

Swedish,  65 
volatile  liquidii,  569 
Filtrution,  500,  564 
oontinaous,  598 
hot,  106 
Fidh  glae,  356 
Flannel  strainer,  560 
Flask,  52,  lis 
Flaxseed,  337 
meal,  544 
poultice,  898 
Flavoring  s^'rups,  719 
Flemming's  tinct.  aooniti,  621 
Flint  viuls,  53 
Flores  marti  iles,  231 
Florida  water,  772 
Flowers,  collection,  538 
distilK-ition,  764 
farms,  7G9 
of  sulphur,  146 
zinc,  2G5 
Fluidrachma,  75.  784 
Fluid    extract  (fluid  extract- 
urn), 
anthemidifi.  683 
belladonna  r..d., 672, 

073 
bittersweet,  672,  676 
bloudroot,  0^8 
buohu,  672,  074 
eomp..  084 
cnlombcD,  072,  674 
capsici,  G9U,  Qdi 


Flnld  axtraet — 

ebamomlla,  688 
ebimaphila,  672,  674 
oimioifugv,  671, 674 
einehona,  673,  674 
eolebioirad.,  672.676 

Mm.,  673,  675 
eonii     trnoitM,    673, 

675 
eomiif  florids,  672, 

676 
enbebc,  671,  676 
digitalis,  672,  676 
dogwood,  672,  675 
daleamarn,  672,  676 
erigerontii      eanad., 

672,  677 
galla,  687 
geliemii,  672.  677 
gentians,  672,  677 
geranii,  672,  677 
ginger,  67),  684 
gljcyrrhizM      rad., 

672,  677 
gosBjpii,  672,  678 
hemlook.  672,  675 
horehonnd,  689 
hydrangea,  685 
hydraatif      eanad., 

672,  678 
byoaoyami,  672,  678 
lidapn,  685 
krameriA,  672,  679 
laotacarii,  689 
lobelin,  687 
lupnlini,  671,  679 
marrubii,  689 
matioo,  672,  679 
mezerei,  671,  679 
muskroot,  688 
pareirse  bravSD,  672, 

679 
pepper,  692 
pinkroot,  673,  682 
and  sennu,  673, 
682 
pipsissewa,  672,  074 
pruni    virgin.,    673, 
680 
ferratum,  687 
rhei,  672,  680 

etsennir,  685 
rubi,  672,  680 
sabinso,  671,  680 
sanguinarise,  G88 
sarsapdrillsB,        672, 
681 
comp  ,  672,  681    , 
scillte,  072,  6»l  \ 

scutellarise,  689 
eenegsB,  672,  681 
fennsB,  673,  683 
serpentariae,  672,  682 
spigeliw,  673,  682 
et    sennse,    673, 
682 
Btillingias  672,  683 
sumbul,  088 
Uraxaci,  072.  683 
extemporan., 
083 
av»  ur»i,  672,  683 


I  Fluid  extmet— 

Valeriana,  671, 

(dropp).  71 

Twatri  viridi^ 

684 
wildeh«rr7.6T 
ferrated. ft 
singiberii,  672, 
Fluid  axtraeU,  670 

with  alcohol,  6 
dUated.  67 
with  gljeeriD. 
nncIaHffled,  67 
nnoffleinal,  681 
Fluid  magnatia,  214 
Flaidoanoe,  75 
■neia,  784 
Flnted  rials,  5S 
Fljitone,  271 
Folding  of  paekagM,  9fl 

powdtri,  904 
Formyla.  435 

t«rbromido,  S74 
torcbloride,  374 
tariodide.  874 
Fowler's  snlntion,  293 
Fraotional  distillatioa. 
Frangipanni,  Mssnos,  7 

sachet,  775 
Frangalin,  463 
Fraserin  (eoleoi.),  763 
Frazetin,  524 
Frazin,  524 
Fruito,  oollectlon,  538 
•esancos,  artiftoia], 
jar.  24 

sugar,  338,  341 
syrups,  722 

Prussian  Ph.,  7 
Fnmariaceic.  alkaloid^ 
Fumarioa,  475.  4S7 
Fumigating  p-istilles,  77 

|>owder,  776 
Fumigations,  860 
Fungi,  alkaloid^.  477 

neutrnl  principle,  5 
Fimgin,  322 
Funnel.  61,  567 
glasK,  52 
grooved,  567 
gutta-percha,  62 
as  percolator,  591,  ' 
porcelain.  61 
for  volatile  liquidi, 
vulcanized  rubber,  > 
Furley's  process.  917 
Furnace,  clay,  V2 
French  hand,  93 
gas,  Parrish's.  lOO 
Furniture,  17,  900 
Fusel  oil,  366,  .'^08,  379, 
test.  .363 
of  wine,  382 


pADUIN.  397 
\J     Galbanum,  425,43 
Galenical  pharmacy,  55 
OaUipots.  29 
Gallon,  75 
Gambogia,  425,  427 
Garbling,   642 
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largnrysma  aoid.  tannic  ,  857 

BodsB  chlorinat.,  857 
largle,  ulam,  858 
Gargles,  857,  858 
Jams,  elixir,  634 

f pirit,  634 
9a8  burner,  96 

Bun8en>,  101 
Griffin's,  102 
boriiontal,  101 
McQlensey'B,  102 

diftribator,  06 

furnace,  Parrisb^s,  100 

laughing,  196 

screen    98 

stove,  98 

tube,  flexible,  97 
Ganes,  solution  of,  556 
Qasogene,  149 
Gaucina,  475,  487 
Gauge  for  powders,  905 
Gaultherin,  527 
Gay -LuBjiac's  holder,  115 
Gein,  522 
Gelatine,  856 

Cooper's,  357 

Coxe*s  sparkling,  357 

French,  357 
Gelatinous  principles,  356 
Gelsemin  (ecleot.),  753 
Gelseminin  (eclect.)i  753 
General     apparatus      stand, 

Squibb's.  116 
GeniianesD,  neutral  principle, 

524 
Gentian,  percolating,  599 
Gentiogenin,  524 
Gentiopicrln,  624 
Gentleness  in  lick  chamber, 

934 
Geraniacess,  essent.  oils,  410 
Geranid,  410 
Geraniin  (ecleot.),  753 
Geranin  (eolect.),  753 
Gerhard's  tonio  tea,  541 
Gill,  78 

mug,  78 
Gillenia  trifoliata,  712 
Gin,  Holland,  364 
Ginger  beer,  943 

drops,  691,  742 
Gitbagin,  520 
Glass  bottle?,  expansion,  85 

crown,  183 

cylinder,  loaded,  85 

flint,  183 

labels,  24 

cement,  24 

measure,  44 

mortar,  48 

soluble,  183 

tubes,  how  to  break,  148 

window,  183 
Glauber's  salt,  184 
Glauoina,  441,  475 
Gliadin.  351 
Glonoin,  340,  388 
Glucose,  338,  341 
Glucosides,  346 
Glue.  356 

fish,  356 

liquid,  856 


Gluten,  351 
Glycamyl,  896 

sinapis,  898 
Glycerides,  718 
Glycerin,  340,  386 
(drops),  79 

uses  in  pharmacy,  718 
lotion,  885 
ointment,  892 
pomade  of  iodide  of  po* 
tassium,  897 
Glycerines,  717 
Glycerinum  amyli,  892 
Glyoerite,  388,  717 
aoid.  carbol.,  717 
gallici,  717 
tannici,  718 
picis  liquidsB,  718 
sodii  boratis,  718 
Glycerole,  388,  718,  796 
arnica,  884 
hypophosphites,  210 
lactucarium,  719 
sumach,  719 
de  Goudron,  897 
Glyceryl  e,  886 
oxide,  384 
Glycina,  461,  518 
Glyoocoll,  461,  518 
Glycyrretin,  347,  522 
Glycyrrhiaa,  348 
Glyoyrrhisin,  340,  342,  347 
Goddard's  elixir  ammon.  va- 

ler.,  633 
Godfrey's  cordial,  940 
Gold,  808 

salts.     See  Anrum. 
Golden  sulphur,  285,  287 
Gooseberry  wine,  364 
Goose  grease,  397 
Gossypium,  320 
Goulard's  cerate,  870 

extract,  274 
Gout  pills,  815 
Graduated  measures,  44,  76 
Hodgson's,  77 
pill  tile,  913 
receiving  bottle,  596 
Graduation  of   hydrometers, 

87 
Grahame's  displacement  pro- 
cess, 591 
mistura  aloes  comp.,  585 
Grnln,  70,  71 

Gramineae,  essent.  oils,  416 
Gramme,  74,  76 
GranatesB,  neutral   principl., 

522 
Granulation,  128,  556 
Granules,  824,  918 
Granum,  784 
Granville's  lotion,  854 
Grape  sugar,  338,  341 
Gratiolaretin,  525 
Gratioletin,  525 
Gratiolin,  525 
Gratiosolin,  525 
Gray  powder,  307 
Grease,  inodorous,  862 
Green,  Chinese,  463 
mineral,  261 
quinia,  492 


Green — 

sap.  463 
Griffin's  gas-bnmer,  102 
Griffith's  myrrh  mixture,  836 
Gruel,  corn  menl,  937 

oatmeal,  937 
Gruff',  546 
Grummets,  112 
Guacin,  523 
Guaiacene,  438 
Guaiacin,  521 
Guaiacum,  422.  426,  428 
Guaiaretin,  426 
Guanina,  518 
Guaranina,  488 
Guiding  rod,  570 
Gumbo,  337 
Gums,  335 
Gum  Arabic,  337 

powdering,  543 
and  sweet  spirits  of 
nitre  in  mixtures, 
920 
cloth,  857 
elastic,  421 

tul  es,  rendered  flex- 
ible, 117 
paste,  729,  730 
resins,  425,  427 

percolating,  598 
powdering,  548 
solution,  548 
wnx,  426,  427 
Gun  cotton,  322 

drying,  324 
soluble,  822 
Gutta,  784 
Gutta-percba,  421 
funnel,  52 
purified,  421 
solution,  377,  560 
GuttifersB,  gum-re^ins,  425 
neutral  principl.,  525 


HAARLEM  oil,  941 
HsBmacrystallin,  350 

Hsemaglobulin,  350 

Htematein,  464 

Haematin,  350,  466 

Hssmato-globulin,  466 

HsDmatoidin,  467 

Hssmatosin,  466 

Hsematoxylin,  344,  464 

Haomin,  467 

Haemorrhoidnl  electuary,  728 

Hair  dye.  Twiggs',  778 
oil,  777 

preparations,  777 
restorative,  777,  778 
wash,  rosemary.  777 

Hamamelin  (ecleot.),  753 

Hanoe's  drug-mill,  549 

filtering  and   percolating 
apparatus,  570 

Handling  of  tincture  bottles, 
922 

Harle's  solution,  294 

Harmala,  489 

Harmallna,  475,  489 

Harmina,  475.489 

Harris'  sifting  machine,  551 
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Hirlihorno'i  oWoroform  pirt- 

goiic,  634 
Hoj'g  sjrnp,  iodida  of  iron, 

Heading  of  prcMriptlooa,  T8S 
Hut,  EenerntioD,  SI 
latent,  566 

meat  lire  mint,  lOS 

rndUted,  M9 
Heoker'a  Tsrin*  boiler,  lOA 
Helenin,420 

Hellcin,  34T,  40!.  &32,  633 
Uelicoidin,  b32,  633 
Heliotrope  Maeoe*,  TTl 

■Robet,  TTA 
nelleboria,  '1:4,  4T0 
Heller'i  aagitr  test,  3U 
Helonin  (Hint.),  TS3 
Hemloflk  gum,  4Z« 

plMtor,  891) 
Henry' ■  magnsBiB,  21  !• 
Bcptjlene.  451 
Htrftpalb'aiill,  491,  493 
Herbal  Isti.  £40 
Herb's,  flollectingftnd  drying, 
637,  63B 

deHillation,  TM 


;  'jrup. 


see,  TOO,  TOl 
>,  364 


Hodgf 

HoffmmDu'a  nnodjtie,  396,  3T1 
(Jropf),  Jfl 
QeTinnTi,  372 
Holder,  Oay-Luiiac'a,  IIS 
HollnDd  gin,  384 
Hollfbock,  337 
HomOMipathio  eorki,  64 
Honey,  848,  TIB 

balaam  of,  941 

of  borax,  TtT 

olBriBed,  348,  717 

of  roiea,  717 
Hooper's  ptile,  t&a,  942 
B  doping -ODDgb  mixtare.  850 
Hope's  camphor  miitnre,  83& 
Horn,  36S 

Horalej's  angxr  teat,  344 
Hot  drops,  B4I 
HDward'i  oincbona  alkaloid, 

498 
HuBnokiaa,  497 
Hudson's  dealifrioe,  T74 
Hafeland'e  gtimalating    olnt- 


HamuKn,  6Ifl 
Husband's  magnaaia,  211 

fluid  mogneiia,  214 
Hnxham'i  tinotare  of  1 

609,  BI4 
Hjdrargyram  (Moroorj),  298 
(Hjdrargjrl)  noetiis,  2SI7,  306 

kmmoiiiUuu,  197,  SOS 


(Hydrugyri)— 

•t  aiasnici  lodid.  li> 

192,  396 
bibromidiim,  297,  3( 
bicbloridam,  )97.  21 
binlodide,  397,  SOO 
binitlntil  liquor,  29! 
bi-persalphoa,  296 
bramidnm,  197,  303 
sbloHdum       corrosi 
297,  298 
mite,  297.  298 
onm  oreli,  297,  307 
cyanidDin,  S97,  303 
iodide,  gneu,  297, 1 
red,  297,  300 
yelloir,  297,  30 


Tiride.  297.  300 


red,  21 


,304 


],  391 


Olid  am  nigra 

rabrum,  297,  3( 
perohloridam.  298 
peroxidum,  SD4 
pbotpbaa,  207,  806 
preoipltate,  white,  3 
protiodide,  SOO 
prolo-nitralia  liqaor 

snb iodide.  300 
aubpboapbalo,  306 
aulphu  flav>,  297,  ! 
anlphnret.,blMk,!9 
Digram ,  29T,  30 
red,  297,  304 
rabrum,  297,  31 
Hjdrutla.  474,  479,  4St 
llydrMtln  (eolect.),  764 
Ilydrahsrberina,  481 
Flydrobryorelin,  621 
Uydrogsn,  bioarbaretlei 
peroxide,  132 
snlpharetted,  IB4 
Hydrokinoae,  347,  443, 


1,443 


Hydro 

earlier!  87 

Pembertou'i  remarl 

Pile.  80 
Hydrostatio  bol.noe.  81 
Hygionio  Tiaeg.r,  7T3 
Hygrlna,  477,  516 
Hyoscyamia,  478,  509 
Hypo  pbos  phi  l«8,  144, 

awBoae*. 


932 

iMland  moaa,  336 
Jelly,  936 
paale,  730 

lobtbtdin,  351 

lohlhin.  351 

iBhlbolin,  361 


IKDEX. 
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ofViBnixi) — 

lingiberif,  582 
ibftlations,  858,  859 
■cidi  hydrooyan.y  859 
chlorine,  860 
eonia,  860 
creasote,  860 
iodine,  860 
Dh&ler,  859 
igeetions,  856 

argent  niirat.,  856 
gonorrhoBa,  856 
nk,  Rang«*8,  170 
norganio       pharmaoentical 
ohemistrj,  109 
nosit,  839,  853 
.'nscription,  786 
integration,  636 
Intermption,      unreasonable, 

avoided,  934 
Cnula,  335 
[nalin,  834,  335 
lodinaniiina,  471 
Iodides.     See  Bases. 
Iodine,  134,  135 
baih,  858 
bisalphuret,  146 
bromide,  141 
ehlorides,  139 
protoohloride,  139 
terohloride,  139 
tested  volum.,  926 
weighing,  301 
Iodoform,  374;  378 
lodum,  185 

IridesB,  essent  oils,  416 
Iridin  (eolect.),  754 
Irin,  416,  420 
Irisin  (eeleot),  754 
Iron,  224 

salts.     See  Ferram. 
alum,  222,  233 
chocolate  drops,  735 
halogen  compounds,  248 
oxysalts,  226 
protosalts,  225 
Queyenne's,  229 
seMjuisalts,  225 
sulphur  compounds,  248 
Isinglass,  356 

Slaster,  357 
Russian,  357 
Itch  insect,  145 
Ivain,  523 
Ivaol,  412 


JACKSON'S    ammonia  lot- 
enges,  738 

pectoral  loiengei,  738 

phosphates,  144 
Jalapa,  restnoid  principle,  530 

sjnonyms,  625,  note 
Jalapin,  347,  525,  530 
Jalapinol,  847,  530 
Jamaicina,  475,  489 
James'  powder,  291 
Jar,  extract,  30,  668 

fruit,  24 

ointment,  29 

precipitating,  127,  563 

show,  28 


Jar— 

specia,  23 

stoneware,  20,  28 

tie-oTer,  29 
JasminesD,  essent.  oils,  413 
Jellies,  357,  852 
Jelly,  calves'  feet,  936 

chicken,  937 

for  invalids,  935 

Iceland  moss,  936 

rice,  936,  937 

snge,  936 

slippery  elm  bark,  937 

strainer.  Physic's,  561 
Jenk's  kitchen  press,  679 
Jervia,  476,  511 
Jew's  beer,  627 
JuglandesB,  neutral  principle, 

627 
Juglandin  (eclect.)f  754 
Jujube  paste,  729 
Juniper  camphor,  400,  406, 
420 


KENTISH'S  ointment, '881, 
882,  883 
Keratin,  356 

Kirmes  mineral,  285,  286 
Kerner's  quinia  test,  500 
Keyser's  universal  plaster,  891 
Kilogramme,  76 
Kindness  agninst  the  sick,  934 
Kino,  455,  456 
Kinone,  443 
Kinovic,  red,  456 
Kinovin,  437,  520,  523,  529 
Kiraingen    water,   artificial, 

153 
Kitchen  range,  61 
Knapp's  sugar  test,  344 
KouBsin,  522 
Kreatin,  353,  517,  528 
Kreatinine,  353,  518 
Kreosot,  832 
test,  451 
Kyanol,  516 


LABARRAQUE'S   solution, 
188 
Labdanum,  422 
Labelling,  910     * 
Labels,  blank,  909 

in  cellar,  58,  69 

drawer,  18 

gilt,  24 

glass,  24 

cement,  24 

gummed,  910 

paper,  18,  25 
varnish,  325 

pasting,  910 

prescription,  909 
LabiatsB,  neutral  principl.,  526 

essent.  oils,  413 
Laboratory,  pharmaceuL,  60 
Lac,  423 

ammoniac!,  848 

vaccinum,  352 

sulphuris,  146 
Lactates.     See  Bases. 


Lactic  fermentation,  363,  436 
Lactin,  338,  348 
Lactinated  powders,  553 
Lactometer,  89,  354 
Lnctose,  838 
Lactucarinm  in  pilular  form, 

804 
Lactucin,  623 
Lactucone,  523 
Lactucopicrin,  523 
Ladanum,  422 
Lady  Webster's  pills,  818 
Lakes,  462 

Lamotte's  golden  drops,  250 
Lamp,  alcohol,  98,  908 

blast,  94 

Berielius',  94 

chimney,  94 

as  displacer,  593 
-       Mitchell's,  93 

Russian,  94 

universal,  94 
Language  of  prescriptions,  781 
Lanthanum,  223 
Lapathin,  438 
Lapis  divinns,  260,  263 

ophthalmicus,    St.    Tves, 
263 
Lappa,  335 
Larch,  338 
Lard,  390 

ben  Boated,  865,  873 

washed,  862 
Laricin,  528 

Lartique's  gout  pills,  816 
Latent  heat,  556 
Latin  terms,  785,  789 
Laudanum,  640,  646 

(drops),  80 

modified,  646 

Sydenham's,  640,  642 
Laughing  gas,  196 
Laurin,  526 
Lauriness,  alkaloids,  476 

neutral  principle,  526 

essent.  oils,  415 
Lavender  water,  771,  772 
Laxative  cakes,  824 
Laxatives,  pills,  817 

powders,  817 
Lead,  272 

salts.     See  Plumbum. 

cerate,  870,  871 

plaster,  272,  386,  889,  886 

red,  272,  273 

sugar,  272,  273 

water,  274 

white,  272,  273 
Leaves,  collection,  538 

skeletonising,  189,  321 
Ledixanthin,  456 
Ledoyen's  disinfecting  fluid, 

276 
Legumin,  350 

LeguminossB,   alkaloids,    475, 
476 

balsams,  426 

neutral    principle,     522, 
528 

essent.  oils,  407,  410 

oleoresins,  424 

resins,  422 
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L..11 

nin»n'i.ug«rt«t,M4 

Liquor  ammoi,- 

Leu 

„„CMnphor.  400.408,  4S0 

(dropi),  79 

Jui».  nrtiadsl.  433 

tested  lolam..  1 

ji.]d  of  Bitrlo   Mid, 
163 

nceflit,     134, 

Si9 

fn  Meter.  BIO 

>rwnt.t.  2»2,  2 

Lfl 

diH«.  4JT 

tortlor,  184,  101 

JaliM.  1T3 

Ueted      TO 

Llplimarin   (mIboI.).  766 

S2S 

L«r 

cin>.  US.  3^0,  SIS 

Leu 

cniiiiB,  4TT 

urMDioalig  Fowleri, 

Lih 

n,TM 

293,  bS9 

Lk> 

inss,   Diatr*!    priDoipU, 

8 

drop.,  79 

te.todTo1nm..( 

Liu 

tain.  334.  335 

arMiOci.  ohlorid.,a&' 

Lit 

ig',  broth,  35S 

teeled  »o 

929 

qainik  test.  SOO 

et  h,dr»rByri  i. 

202.  2B5.  1,S9 

Ltg 

euui  flbfe,  31» 

mrl  iiitro-n>«ri>it.. 

LLg 

in,  32U 

barii  ehtoridl,  301, 

Snbweitwr'.  aolTen^  320 

biS 

Lig 

titln,  iU 

bijmiitli.   at   animoi 

Lii 

-Iron,  6S4 

irnt  ,  280.  283 

LigUflioplotiD.  .'i!4 

e»ki(,  203.  304,  Sfi8 

Lii 

«»,     neutral    principle. 

t«>ted  Talam..  I 

ealell    bicarbonat.. 

ei<Mnt.  oili.  416 

Lim 

e.  103,  204 

chloraU.leeted 

»IU.     5»  Calcium. 

metric,  92« 

Jliiiiueiit.  881,  882 

ehloridi,    303, 

Bjmp.  211 

*i9 

«oter.  203,  J04,  SSB 

|.>ecb&rat.,  303, 

Llm 

ehlori,  133,  559.  672 

Lw 

""'»;     newrel     priooipl., 

loKled  Tolam.,  S 

S20 

ferri  aoebiti>,  320.  2 

Lii. 

n,  ohug*  of.  933 

bromid,  139.14 

Liu 

uiBEita,  set 

obloiidi,    148, 

uijofficical.  883 

6S9 

Lin 

n«Btun.  (Liniment) 

oltratie.  230,  33! 

JL  ..nili,  881.882 

h^perehloratij, 

nu.maaia',  SSI,  US3 

enmplior.,  883 

nitritli,    S2a, 

iirniste,  884 

cnloii,  SSI,  SS2 

cBinphonB,  881,  882 

perjulphati^ 

ciintbaridis.  881,  882,883 

330,  i59 

clilorofoml,  881,883 

cruup,  ofttnirhftl,  6S3 

231,  659    ' 

hjperioi.  864 

ioail,  388,  881,  883,  884 

fiSB 

lino,  881,  882 

gutU'perotaa>.  377,  f 

p)uidb<fDb«i»t.,88a,88], 

hydrarftr.     »t     ar. 

HS3.  884 

lodid.,  39! 

p.,Liit>iiiodi.H.  S8i 

(dropel,  79 

laijonie.  fi6».  BSI,S83 

uilrali^     29T, 

sulphurio,  884 

SS9 

anniD,  883 

protonitralii.39' 

lubnitratis,  SOO 

e83 

lodi,  139 

Toliilile,  881,  883 

iodiDii  oomp.,  134, 

LiD 

n,  »20 

669 

Lin 

pntenl,  321 

(drop,),  79 

Lip 

HngeDdie,  fl42 

Lipy 

e.  oiide,  384 

magoeiii     citratie. 

Liqu 

■  l>.  dltpaniing  of,  90S 

316.  317.  669 

DBnmoiable,  taow  to  keep, 

morpbiB    rulphatii, 

,'iS 

040.  042,  840 

Liqu 

pinnibl  Dltratlg,  370 

Liqu 

<!•:  >loe>  oomp..  783 

■  ubnoeUti*,  3TS, 

ammon.,  1S4,  ISO,  fi»9 

bi» 
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flAvoring,  739 

ginger,  733,  734,  736 

ipeoao,  733,  734,  735 

iron,  733,  735 

JftokBon't  ammoniA,  738 
pectoral,  738 

raagiiMia,  733,  735 

mint,  733,  734,  736 

Parriflh't  ooagh,  739 

pectoral,  JaokBon't,  738 

phoephatio,  739 

soda,  733.  735 

Bpitta's,  734.  736 

nnoffioinal,  738 

wild  cherry,  740 

Wiftar*t  coagb,  734.  736 
improved,  737 
Lagol't  solatioD,  139 
Lunar  caustic,  461 
Lnpinine,  522 
Ijapalin  (ecleot.),  666,  754 
Lnteolin,  463 
Lntidin,  452,  477 
luting,  113 
Ltjoopin,  526 

(ecleet.),  755 
LyoopodiacetB,  nentral  prin- 
ciple. 528 
Ljcopodin,  528 
Lije,  medicated,  586 


MACERATION,  576 
McQlensej's  gas-burner, 
102 
M ackej's  extract  calves'  feet, 

357 
Maorotin  (eclect.).  749 
Madeira  wine.  364 
Magendie^s  solution,  642 
MngnesU,  212,  214 
alba,  218 
Barr's  table,  215 
calcined,  212^  214 
Dinnerford's  fluid,  214 
effervescent,      Mozon's, 

212.  219 
Ellis's,  215 
fluid.  214 
Henry's,  215 
Husband's.  215 
ponderons,  215 
and  rhubarb,  819 
Weaver's,  215 
M agnesii  acetas.  212,219 

bicarbon.  (fluid).  212, 214 
oarbonas,  212,  213 

ponderos.,  212,  214 
saturating  power,  168 
citras,  212,  216 

granulaU.  218,  219 
liqnor,  212,  216,  217, 

559 
prsDparata,  219 
solubilis,  217,  218 
et  potassii  boroiartratis, 

212,  220 
sulphas,  212.  213 
snlphuret,  212,  220 
Maipnesite,  213  I 

Magnolia,  520 


MagnoliacesB,    neutral    prin- 
pie,  520 

essent.  oils,  409 
Malaga  wine,  364 
Malamid,  528 
Malmsey  wine,  364 
Malt,  363 

liquors,  364 
Management  of  the  shop,  927 

of  sick  room,  931 
Manganese,  254 

aceUte,  255,  256 

carbonate,  255,  256 

chloride,  255,  259 

bypophosph.,  syrup,  257 

iodide,  syrup,  257 

and    iron   iodide,   syrup, 
258 

lactate,  255,  256 

oxide,  255 

phosphate,  255,  256 

protoxide,  254 

sulphate,  255 
Manganous  sulphate,  255 
Mangostin,  463,  521 
Manna,  348 

Australian,  338,  339 
Mannitan.  343,  523 
Mannite,  339.  342.  348 

anhydrous,  343 
Maranta,  334 
Marble,  203 
Mar^chale.  rachet,  775 
Mnrmor,  203 
Marrow  pomatum,  778 
Marrubin,  526 
Marshall's  dentifrice,  774 

piirs,  943 
Marsbmallow  ointment,  880 

paste,  730 
Mass,  blue.  804 

extemporan.,  805 
powilered,  805 

copaiba,  806 

Vallette's,  805 
Massa  pilul.  hydrargyri,  804 
extemp.,  805 
powdered,  805 
Mash.  365 
Mastioh,  422,  428 
MMtioin,  422 
Materia  medica,  classification, 

541 
Matricaria  camphor,  419 
Maughan's  Carrara  water,  210 
Maumen4*8  sugar  tevt,  346 
Mayer's  alkaloid  test,  472 
Meal,  flaxfieed,  544 

ont,  335 
Measures.  44,  69,  75 

glafs,  44,  76 

Hodgson's,  46,  77 

imperial,  75 

metrical,  76 

minim,  46,  78 

concavity  corrected, 
78 

oil,  920 

tedted,  45 

tin,  46 

wine,  75 
Measurement,  approximate,  78 


'  Meat,  353,  355 

juice,  preserved.  355 
Meoonin.  520 
Medicated  cough  candy,  742 

secrets,  742 

waters,  571,  764 
Medicines,  selecting,  793 

in  liquid  form,  829 
Medulla  sassafras,  337 
Medullin,  322 
Mel,  348 

denpumatum,  348,  717 

rosse,  717 

sodii  boratis,  717 
Melampyrite,  339 
MelanthacesB,  alkaloids,  476 
M^I^se,  338 
Melesitose,  338 
Melitose,  338 
MelliU,  716 

MenispermocesB,       alkaloids, 
474 

neutral  principle,  520 
Menispermin  (eclect.).  755 
Menispermina,  474,  480 
Men  then,  413 
Menyanthin,  525 
Menyanthol.  525 
Merck's  opium  test.  486 
Mercure,    acide    nitrate    de, 

306 
Mercurialina,  477,  516 
Mercuric  amido-chloride,  306 

chloride.  298 

iodide,  300 

oxide.  304 
Mercurous  aoetnte,  305 

chloride.  398 

oxide,  305 

phosphate,  306 
Mercury,  296 

salts.    Sfie  Hydrargyrum. 

cap  for  gns-burner,  96 

with  chalk.  297,  307 

weighing,  301 
Meta-albumen,  352 

cinnameine,  426 

morphia,  475,  486 

pectin,  336 
Metals,  noble,  123 
MethylsBthylamina,  471,  516 
Methylamina,  471.  477 
Methyl,  bichloride,  374 

conia,  476.  514 

oxide,  hydrated,  332 
salicylate.  402 
Methylic  alcohol,  331,  374 
Metre,  70,  73 
Metrical  measure.  76 

system,  70,  73,  76 
Metrology.  69 
Mettauer's  aperient.  5S4 

ethereal  tinctures,  622 
Metyle,  oxide,  385 
Mezquite  gum,  336 
Mialhe's  tooth-powder,  774 
Mice,  prevent  ii^ury  from,  18 
Milk.  :^52 

assafoetida,  838 
cone.  839 

butter,  354 

cow's.  352 


bi.11.1..  S5i.  S8t 

eab*ba,MI 

m»m,t& 

•kin..  3M 

-tik,at.m 

(olMifi.d.  8SS 

DtwM^I  oolebloSB.  MS 

M,«a,ra 

■agar,  3:»,  S43,  S48 

diapbof»«B.  840 

of  ■Dtphat.  140 

diontie.  SU 

Hoft«^4a 

Jfill.  drag.  49 

Q>ii«*'a,  H9 

b-ll-aatal.  « 

apeohinnt.  848 

bru.  4»,  Ut 

rerri  eomp..  KM 

•ba^M 

•«I«l.  T7e 

fcrer  and  irs*.  8« 

Hillaa'i  prol<ii>  te>l,  S*» 

KljCTnbiw  oo»^.  B43 
Irillltb'l  Djrrh.  8» 

fl— .4* 

U>t.d.t,r'>ipirlt.l»g 

™.  «».  14* 

MisarderMin.  3411 

nvl.l.,40 

water.  1*9 

hoopIpgHioagh,  eaO 

poKe'ata,  4T, » 

MtiBci.l.lS.I 

indlgrttloa,  845 

r«.«fc.w 

»r™("r  ^1* 

and  myrrh.  SM 

MM».-*MMraiM 

Minin.  T84 

and  quiaia.  8^ 

Uotct>»  ai-liteialiii. 

Duuare.  4B.  TS 

DiagnHU.    for    chi.dran. 

Molh«r-riqoor,  W 

sonoiritf  eomolcd, 

843 

Mo«M^rp.,till-, 

79 

Biycrh.  Orinih-f.  8S« 

Month  -uh.  774 

Mioiam.  !TJ 

Diifoolic,  MO 

perfBiae.  774 

JiiDt  Mapbor.  410 

Biaralgi^i.   AUh'i.  848 

Hol.t.  T7» 

MiM.»  (ia«-«). 

ItoioD'a  «fcrTW«o 

•«la<..,M« 

wa,  JI2,  119 

glai  aiBjgdal».  SM 

MoclUe-.  S3i 

Mp>lia,B4T 

aocoa  nucia.  8S1 

MaeilagliMnu  prai« 

•faMMm^We,  Mt> 

Moein.  361,  HJ 

poliniieitratia.  843 

Mnldrr'a  »e>r  <•(. 

•HHtfMl.UB 

palmonarr.  841 

Maii*d  viB(,  asi 

■■■llll«Tfco»..  B3S 

qginba,  for  eln1dr«n,  83S 

Mailer,  913 

SSJ-sT 

r<rrig<riint,  843 

MotiatM.     SwBaii 

thnnnatitm,  All«'>.  843 

Marexid.,  d8> 

uiHid,  ei3 

Maik.  anlkJal.  4M 

(or    Tonni;     inrnol;. 

SoodHDort'p,  sia 

aitrart.  T7J 

B4i 

aedallTe,  810 

perFnmai.  773 

jfwrmiweti.  849 

linrttir>.  771 

<»n»>ilriil.d,  S39 

rtiiDDlant,  838 

Mniurd,  *>MD»,  r 

«lHng(Ol.  834 

■Dlpbnnc  B«id,  133 

Wbil.h..d 

AiIh'i  neoralgiK.  84S 

taraiacou,  847 

ptaattr,  899.  941 

tbeumittio,  6U 

tola,  840 

seed,  povderisc 

IntnDliii,  849 

tonio,  830 

MUlUr-.  g^»atia  [4 

bcDiontid  ilkaline.  B4T 

larpenlina.  BIS 

M;oo*a.  338 

bUmulh,  eubun.,  83S 

Mltghell'ilamp,  93 

MyrioMM*.  aaaat. 

bl»  miH  and  cbnllc,  63i 

apofUot  pill,.  818 

UTrioio.  3e» 

ihsriroal,  842 

toTi1oplli<,  611 

{Mleet.).r» 

brown.  849 

Ml«dr«,    817 

HTri.lic»,  wMt.  a 

eumpbor.  Ilopg-r.  fiUS 

8»  Mblura. 

HrriMioiB.  4M 

Pfliriih-fc  6IS 

cHeibls  lubrtaiuta,  8» 

Hjroain.  SSI.  4M 

unoobi.  Udi»,  640 

«cipi.al..  83S 

Myroxooarpio.  4tt 

enitur  oil,  U41 

oleaginoo),  S&O,  919,  910 

MjtoijioB,  41T 

MTrrha.  41S.  417 

Mtbaillo.  641 
chalk.  8:14 

Hobr'*     preparation    of    az- 

M,^,-.^, 

8DdblDain»M,S3S 

Ho>»t«Dlnt;bot>1i',  913 

Bi.bord»\  vn 

Mttla«ie>,  34U.  347 

Bbarcoal  and  bluo  mut, 

«ogar-h<.B«,  340 

841 

Man«iD.  521 

VTAPELLniA,474 
il      Kapbtha  a«ii. 

etinoidlH.  loetato,  S3« 

MoniniiaorB,  a1kala>d>.  475 

ohlororona,  83* 

MonoDilroaiUulin,  321 

«»l,  «l 

ch«I>goga<,8Jr 

Monotnarln,  386 

■id>r,  Pacriih'i.&SS 

Narreina,  475.  48i 

Mocr.'i  ingar  lait,  343 

Narciiin.  517 

co.MiveroiI.  8S0 

Morin.  4&a 

Nareotio  miitnia.  U 

oolcbioaio,  Drw™-,  848 

Morphln,  475.  481 

pm«.  814 

powdett.  814 

enpalra.  ilkaJiDs,  S4T 

ucUta,  4!<4 

Narcotina,  475,484 

ooryia,  849 

oitrau,  484 

etbiiie,  484 

ooogb,  849 

aeibjlio.  484 

ore«m  of  InrUr,  84] 

muriot..  434 

normal,  484 

OtBMU'*,  *i\V 

pr»p,li,^4M 

INDEX. 
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Neatness  In  sick-room,  933 
Neck  pill  box,  56 
Nervoas    8edsti\res,   mixtare, 
840 

ftimalaTits,  mixture,  838 
pills,  813 
powders,  813 
Neatral  mixture,  843,  844 

organic  principles,  619 

spirits,  363 
New  England  Glass  Company, 

20,  907 
Niccolum,  270 

*     sulphate,  271 
Nickel,  270 
Nicotia,  477,  515 
Nicotianina,  419,  420 
Nipple  wash,  Thomas's,  854 
Nitranilina,  471 
Nitrates.     See  Bases 
Nitre,  169 

cubic,  169 
Nitro  cellulose,  322 

eonmarin,  522 

glycerine,  348 

inosite,  339 
Nitrogen  binoxide,  157 

oxide.  196 
Nitrum  flammans,  196 
Noble's  tonic  elixir,  622 
Noise  in  sick-room    avoided, 

933 
Nomenclature,  65 
Numerals  in  prescriptions,  784 
Nurse,  care  of,  934 
Nutmegs,  powdering,  547 


OATMEAL,  335 
gruel,   937 
Ochra,  337 
Octarius,  784 
Officinal,  65 
Oil  bath,  119 
bottle,  22 
can,  22 
filter,  561,  569 

Warner's,  561 
Oil  (Oleum),  absinthii,  412 
adipis,  890,393 
nthereum,  365,  866,  370 
alliaris,  418 
allii,  417,418 
almonds,  bitter,  402,  417, 
450 
sweet,  389,  392 
(drops),  79 
allspice,  411 
amber,  406,  426 
amygdal.  amar.,  402,  417, 
450 
dulcM  389,  392 
(drops),  79 
anethi,  411 
angel  icsD,  411 
angustura,  410 
animal,  Dippel.,  419 
anisi,  412 

(drops),  79 
solidifies,  401 
ftellati,  409 

floUdifles,  401 


oa— 


anthemidis,  412 
apii.  411 
apple,  381,  417 
araohidis,  389,  392 
arbor  vitas,  416 
arnicsB,  412 

solidifies,  401 
asarabacca,  415 
Bsari  canad.,  415,  693 
asphalti,  406 
assafoetida,  417,  418 
aurant.  cort.,  410 

preserved,  405 

flor.,410 
balsam.  Peru,  426 
bay,  411 
bay  berry  (fixed),  390 

(essent),  415 
bear's,  397 
beech,  390 
behen,  389 
benne,  389,  392 
bergamottae,  410 
berthelotieD,  390,  393 
betuIsB,  406 
birch,  406 

bitter  candy  tuft,  418 
brazil  nut,  390,  393 
British,  942 
bubulum,  390,  393 
buchn,  410 
common  burnet,  410 
bursa)  pnstorifi,  418 
butter.  355 
cnde,  406 
cadinum,  406 
cajeputi,  411 
calami,  416 
enmphorsB,  407 
Canada  snakeroot,  415 
canellSB,  411 
caraway,  411 
eardamomi,  416,  693 
carron,  393 
carrot,  411 
cnrui,  411 

(drops),  79 
caryophyll.,  411 

(drop'),  79 
CflscarillsD,  415 
cni*iii8B,  415 
cassiabuds,  415 
castor,  390,  394 
catfish,  398 
catnip,  414 
celery,  411 
cetncei,  390,  394 
chamomile,  German,  412 
solidifies,  412 

English,  412 
cheiranthi,  418 
ohenopodii,  415 

(drops),  79 

ambrosioidis,  415 
cherry,  417 
cherry-laure1,'417 
chocolate  nuts,  390,  393 
cicukc,  411 
cinnamon,  402,  415 

(drops),  79 
oitronellsB,  416 


Oil— 

cloves,  411 

(drops),  79    • 
dove-cinnamon.,  415 
oochlearisB,  418 
oocois,  390,  393,  394 
oocos-nut,  390,  393,  394 
cod-liver,  390,  396 

hovr  to  keep,  29 

and    red     iodide    of 
mercury,  851 
copaibse,  407 
coriandri,  411 
cottonseed,  390,  394 
cress,  418 
croci,  416 
eroton,  390,  895 

(drops),  79 
enbebsB,  407 

(drops),  79 
enlilawan,  415 
cumin,  402,  411 
cynse,  412 
dnhlisB,  412 
dill,  411 
dracuncuH,  412 
dugong,  390,  397 
eggs,  353 
elderflowers,  412 
elecampane,  412 
elemi,  407 
ergot,  693 
erigeron,  412 
ethereal,  865,  366,  370 
fagi,  390 
fennel,  411 

(drops),  79 

solidifies,  401 
feverfew,  412 
fire  weed,  412 
fish,  test,  383 
flaxseed,  3S9,  393 
foeniculi,  411 

(drops) .  79 

solidifies,  401 
galangal,  416 
galbani,  411 
garlic,  417,  418 
gaultherias,  402,  413,  448 

(drops).  79 
geranium,  410 
ginger,  416 
gossypii,  390.  394 
groundnut.  889,  392 
Uaarlem,  941 
halicore,  890,  897 
hedeomsB,  413 

(drops),  79 
HedwigisD,  407 
heliotrope,  414 
hemlock,  407 
hops,  416 
horehonnd,  418 
horsemint,  414 
horseradish,  418 
humuli,  416 
hyssopi,  413 
ihlang-ihlang,  409 
inulsD,  412 

iridis.  flurentin.,  416 
ivn,  412 
jasmini,  413 


^■PIPBPr^'^i^ 


putlfT.lll.  I>»S 

■WeMa^fNM 

janiper,  407 

tolidifl».  101 

>rTi>A4i* 

Ti  Bin-,  407 

lMU^ti,d» 

poeh.  lU 

(4np),n 

UbAdorU>rtl3 

paar.  4IT 

Uw7,4I) 

Urd.  3W.  i9S 

(drort, n 

Uard  (9.e.i),  3PB 

(drop.}.  79 

UiTH!»a.4II 

<«M»n«.).4lS 

t-,4rt 

(EQiiilxi).  415 

(top.).  79 

snffiisur 

l»r«cr»si,  417 

I>»lrB^IM 

Imiikndole.  413 

p<(ra»]i<ii,  1ll.«*3 

ledi  pUdrtrit,  411 

tbra),  414 

)MD(.r4l« 

pb*t1utdru.  411 

ugiii.n«;m 

pichory.  415 

(d"p),II 

pimenta.  411 

rain.  40) 

tBtHHVM.  4U 

bnongriM.  lit 

pip.ria  Bigii  107 

kTi>licl,41l 

poppj  Mcd,  SOD,  393 

(4rop).T» 

BIae.41t 

porpoiu.  301 

VM-bn^lU 

BlrDr(li.n!I«T.  41 

pa<cpkiB-<Md,  094 

Tiirfat,40« 

naonii.     Sm  Oil.  I« 

noD.            quiiiM.  410 

Tilriol,  ISS 

lbld.B.4« 

nd!*h,  IIS 

(d»|i>).r 

iu.sn,  SM 

»d.  B3I 

inlli»<^lli 

tmnf,4U 

m«l«,  100 

W.t...h«dMl 

MM:<k»«,mM 

1                tbodiDO.  410.  ill 

wto«,  Mt,  M 

_  (WW*.),  in 

ricini,  S90,  S94 

«iator^Wk.- 

munm,tU 

(«v  i(enn<iilli.  410 
nl>dil».  101 

fe,! 

Wt-ji).T 

■rtriMri^4U 

(dro^).  79 

M             m*  toot,  in 

Turow,  411 

■dlM^«ll 

nnln.  40« 

■■dMH7,4H 

mMlte  .ri<^.  4» 

iwnurloi.  It! 

■hsibwb.  411 

piperit.,  IIS 

(drops).  79 

Oil..  diiUlled.  7«S 

(drop.).  T9 

n*,  101,410 

Sm  Oil.,  t 

TiridU,4H 

MbiDO.  407 

(drope).  n 

(drop.),  79 

MMiilUI.  308 

Heitna  tM.  4  IS 

mlKii«i*tt«.  409 

iOEt.  Ill 

■rtlSoUl, 

uillrfolii,  413 

Mrbo-hy. 

(olTi.,  Ill 

ehemie^I 

menhu».  300,  3M 

jambnei,  IIS 

«ngoiwrb.,  110 

color.  101 

tBndaTd     {«»oi.). 

417.                 MDloIi,  Hi 

duUIIatio 

IIS 

■anlon'rfB,  41! 

how  b>  ki 

D7ri<>«g*1«.  US 

Mturnu.  415 

DitrogHu 

■jriMim      (fixed). 

390.                     (dropi).  79 

•o/pw* 

3»S 

Btnr^>,41l 

pmarrab 

tweiiL),  IIS 

whits  •anBden.  IIS 

rwrtoraiio 

•ootTjefiuu.  118 

■olidiSeat 

mjriJ*  111 

•erpenUirlB.  IIS 

BolphDrX 

OHl't-root,  3H,  39S 

ItTpjIII,  111 

tMM,    4«] 

B.r.>li.  410 

Maiat.  3S».  3«1 

Bi.d.381 

Bie*!!-.  409 

Einapi..  117,  118 

Biw    ni(«chiil.,llS 

Spnobbhop..  Ill 

aaimal,  3 

BKlUlfg  (»Knt  ),    1 

i                •purminl.  114 

elicniull 

(ftl-d),  3W,  3»3 

(drop.).  70 

how  to  k« 

olib»>.  407 

fpatiDMcti,  390,  394 

la  Biitar 

■lll»»,  S89.  !WI 

tpicK,  413 

T«S*Mblf 

■daltcnilon,  39 

•pike,  413 

jtdd.  SS3 

<dr«I«),  TB 

(pirm,  40:.  110 

TOlUil..       &. 

orMW.  B<.»«.  410 

>priic»,_4U7 

tial. 

p«l.lld 

Ointraenk     &«  Ui 

OS                        <Dlid>'a«.  401 

MoDitia.  878 

cripiBl.  4U 

Morp™,  S98 

>llh«a.  884 

enttoi.  114 

»(.oc.nl.  I0«.  IM 

builiean.  8U, 

frri,  rool.  4|S 

chalk,  870 

IWMtbMll.lll 

cilriBo.  mt,  6 

Film.  390,  SM 

ei»ly,l1l 

eod-U™  oil.  1 

l*B*»*rt».m»,W(l 

I               pl/l» 

•roio.  ,0.881 

INDEX. 
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ilmint— 

Opium— 

P. 

nada.  934 

«l>D.i,  87T 

UU7,  4S3 

Pn 

nnquilon.  840 

f»U..  SAS.EIS 

drjing,  444 

Ptnco'ut'i  ledatir*    plaiter. 

Si.HL=,  8Ta 

•kUr>.  644 

891 

cIvcBrii),  870 

nislnxnna.  RS* 

powdering,  644 

Po 

Intd,  Bib,  873 

preparstiori,  6SB 

Pa 

paveracFU.',  jilknloid!,  474 

tert,  441,  474,  486 

neulral  principleii.  520 

todido,  BT5 

Opodtldoo,  lalid,    38B,    882, 

P. 

parerina,  475,  485 

Dtronrj,  8Tt 

942 

Paper.  321 

pi1^88l 

out,  903 

M.i  i,r«BipUnU,  MB,  874 

Orange  wine,  304 

diiiiion  of.  903 

toie     water.     8S3,     66i, 

blocB-™  e«»n«,  770 

eoTolopa.  44 

8TS 

Orceine,   310,  4(14 

fcnij,  44 

■imple.  BUS,  873 

Snt  cap.  45.  904 

S27                           H        J.    . 

filtering.  44.  464 

880 

Swedl.h,  44 

■trnmonlani,  BeS 

Orclne,  340,  444 

labelt.  18,  25 

Ur,  see,  87S 

Orcite.  340 

packago,  S04 

Md  mlphnr.  884 

Oreoselbn,  423 

parehment.  321 

Urtar  emetic,  868,  873 

preaeription.  784 

Utter,  878 

tton,  534 

white  wrnDnini.  40.  903 

tob>o«<>.  87S 

produeta  of  diatil- 

Para-albumtn,'  342" 

(^..iDpotind.  !)78 

Ution.  119 

digit«lirelli.,624 

whito  prMipUme,  87* 

ohemiitr;,  319 

Oinld,=n,siiCl.  922 

Orri.  reol,  334 

nndborai,  lia 

Orjia,  334 

Pn 

rnflin,40a.  442,  443 

dnmb-wkfter.  38 

Of,  348 

Pa 

cbment  pnper.  321 

Jikri,  20,  8A1 

0«.eine,  346.  348 

P. 

egnrio,  640.  446 

how  to  koep.  29.  .18,  49. 

obloroform,  43* 

863 

814 

Pn 

idii.  474 

■Inb.  how  to  olean,  923 

DDofflclnkl,  S7B 

Ounce,  71 

Pn 

idin.  425.  527 

Ole»de»'.i11nti,  7(4 

OTum,  332 

rielin,  527 

Sm  Oila,  aueDUkl. 

albnmen,  343 

Pmritb.  nnodjn*  miitarr.  840 

OlcBctiu.     Deulri>l     pcinciple. 

U«n,  342.  303 

camphor  mil  tare,  835 

524 

vltellai,  352.  343 

cetharllg  pllla,  821 

MHnl.  oill,  41t 

Outfit!    foi    pbfsioiu*,  938, 

chemical  food.  226.  240 

Oleln.  3Sa 

oidermiitore,  485 

Oi  gull,  358 

couKh  l..»ngM.  739 

nMiir>l.424 

in.pi,!,Mcd,  368 

la  powdot  form,  5S3 

fluid       eitraot       baehn. 

nniBtinl,  43S 

OOmp.   684 

nni.  690 

Olid",  r.duclign.  12J 

gajfurnuM,  100 

OleonPina  ufirt  Cantd.,  «IB3 

.S«  tln..e8. 

m«gn.H-.oitri,t..S16 

bluk   pepper,   ABO,  SBl, 

Otidi».]ejilrncll«,  487 

pile  eleotn^rj.  T28 

993 

pUli,  laialiT*  aod  tonit. 

«&p>lci,  690,  SBl 

0«ye»DD«bin,  423 

818 

OijoiDohoDin,  4BT 

toDio  and  aromatie. 

Oi;gen,  128 

811 

•rgota,  6B3 

.pp.ral«.  130 

qnJDla    aniphat.    lo- 

ftrn.tlBO,  491.602 

yield    from    chloral*    or 

lot..  SOB 

flllcl),  aSO,  G91.  H9i 

lyrap,  <->>rrag**n  oomp.. 

jriDger,  690,  691.«93 
lopulinB.  490,  BSI,  692 

Oijra.-l,  !>.-il]»-,  717 

OiyFolU.  167 

froBlwort,  711 

^^ll^'m.m.nn 

Ojiter  ihelli,  203 

gillenia.  712 

pumpkin  ieed,  494 

Own..  130 

hjpophotTibitea,  210 

.ingiberi.,  69(1,  691,  «»3 

ecbceobein'tUit,  131 

pbn.phalM.     earn  p.. 

01.001.     SrtOil. 

Oionidei,  131 

238 

cooUr,  143 

cotnmoD,  424,  427 

P:. 

rxleT  oampbor,  430 

OIlTtl.  424 

PACKAGES,  903 
r         rilding  of.  903 

Pn.le,"730,  BIO 

On«»rin,  53) 

bottle,  BIO 

OoonetlD.  S21 

PMker,  23 

Ononln,  422 

Pnohing  bottle.  23.  24 

chareoal,  ' 

OnoipiD,  421 

Palma     Chriiti     leave*    and 

guin,  ii]iin,oe,  7ai| 

Opianla.  474,  4Bt 

■eede,  3B 

trn,.,pnren.,729 

Opin*,  474.  484 

Psimn.  alkaloid*,  476 

Iceland  moM,  7.10 

Oplam  .b»»,  444 

jujube.  729 

■Ikaloldi,  481 

Famphlat  oa»,  46 

martb  mallow.  730 

Pule— 

PhnmneopieiM— 

Word'*,  719 

U.  S..  B4 

Piuti:i«,  fumigitiog.  TTfl 

Phirmttcj.    axlacpo 

tnoul.1,  776 

Putlnfrlubali.  BIO 

gnranlwl.  537 

propar.  S37       ■ 

Pdta  <j«  guimBara,  730 

PbataomuiiiiU,  330 

Patant  lint,  SII 

itMy  ODD,  30 

PbanjUmin,  471,  473 

Purlin.  621.  6IS 

Phao;]  xriM,  471 

PnytlnB.  407 

P.ir!«h,  IM 

PhjIljgaDin.  534 

tMlBd    TDlum.,  SZB 

Pbyllyrit..  624 

Panrl  birlaj,  ABO 

Pbtoratin.  339.  438 

Faanon')   ■neDloal  (olutlon, 

Phlorldiin,  437,  43S 

2U 

Phloraglcoin,  330 

Paotut,  S^S 

Phormis,  476,  485 

Paelin.  338 

Phoaplisle.,     Sr,  Bu 

PaoWnl    dropi,    B«Wm«n'i, 

Photpbatlo  loieDEal.  '• 

940 

PhojphoriD  oxida,  lli 

Photphoro.,  143 

JaokgoD-.,  73S 

bluk.  144 

P«rH.h'i,  739 

rad,  144 

Spitt&'s,  734,  73S 

Id  pllli,  U4 

ijrup,  Jnokaon'B,  714 

Photog«n.,  406 

PMto>a,  33S 

Ph_,^togr.pbl«  print!, 

Pallgot'i  luitar  lait,  34« 

Paloaln..  4B0 

Phjcile,  84  0 

Pallatg,  BZ4,  018 

lb;l1»c;sDin.466 

Follntalnn,  480 

l-bjllownthin,  48S 

Phjaalin,  ilS 

713 

Ph;>ifl'atlkoliDa«ilal 

Pambarton.  an   liTdraiDBUra 

bittarlinot.  ofirc 

89 

J>l1r«r«lnar,  S61 

Pannywaight,  70 

tatte'r  oiotm' n't.  8 

Papjin,  SSO 

PhyrieiMu'  bod  band- 

Piptona.  344,  301 

73S 

Phytollcoia  (ecleot.). 

eontinuouf.  &9S 

Phjlolnccm  (aolect.)  ! 

faiitor;,  £110 

PicoUn.  452.  477 

Paroolaling    oomput    drngf, 

SDO 

PicrolichcDin,  528 

poroog  aroga.  599 

Piorotoiin,  437,  438 

withathar,  nOI.  SOI 

Pieclot'i  rolut.  uiiido 

Ram  rarina.  S9S 
Hot,  SDO 

tiaQ-,  633 

Pil*  confHliim,  T!S 

bj  TDoaom.  802 

oinlmant,'  SSI 

of  waigbta.  73 

Parairioa,  478.  SOB 

PiU'a     Cbari7-1.ural 

S76 

Piaa  uida.  87 

I?/"'  " 

ipwiiBa  gr.Tilj  b< 

Ubia    of  ipaeiBo 

Partla^  o«ai*Dl,  47 

or.,ler.  80 

PalaliU.  ITS 

Pilla,  bdiai,  55 

Palrolaom,  400 

»aeked.  SO 

PrttaDkorar'i  engu  tait,  340 

coating,  915 

Fnritj,  BIT 

Pbnoratin.  430 

Prortor.  BIT 

PhoUn,  4i9 

difUloD.  013 

durting.  914 

bl«.  833 

axainiant^  SOI,  » 

Ubomtorj,  eO 

forming,  012 

tua,  TOO.  7fla 

gi-Ulins  onaling.  ' 
gilding.  015 

Ph«nn««lo„,  howtoatDdj. 

Ml 

miohinc,  60.  913, 

Wilaon'a,  51 

BrtU.b.M'                     I 

TuU'i.  it 

INDEX. 
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ills- 
gout,  Beoqaere1*8,  816 
Lartiqne's,  816 
Vance's,  815 
Hooper's  female,  658,  942 
hydrargyri,  804 

exteQiporaTi.,805 
powdered,  805 
biohloridi,  823 
iodidi  oomp.,  823 
inter mittents,    obstinate, 

811 
ipecaouanh.  et  opii,  822 
iron.     See  Pil.  ferri. 
Lady  Webster's,  818 
Lartiqne's  goat,  816 
laxative.  817 

and  tonic,  818 
Harsbairs,  943 
mercury.   See  hydrargyr. 
Mitcbell's  aperient,  818 

tonic,  811 
Mutter's  aromatic,  822 
narcotic,  814 
opU,  814 
old,  814 

et  camphor.,  815 
pbosphorjus,  144 
plumbi  acet.,  808 
Plammer's,  823 
podophyllin.  etaloin,821 

tonic,  820 
Quevenne's  iron,  810 
quinisB  sulpb.,  808 

soluble,  809 
qninidisB  sulpb.,  809 
rbei,  817 

comp.,  817 
rbeumatio.     See  Goat. 
Bicord's  tar  and  copaiva, 

822 
Bafus',  818 
saponis  comp.,  825 
scillsB  oomp.,  821 
Scott's,  943 
sedative,  816 
silver  nitrate,  814 
stimulant,  813,  814,  816 
tar  and  copaiva,  822 
tonic,  803 

aromatic,  811 
laxative,  818 
podophyllin,  820 
Mitchell's,  811 
Vance's  gout,  815 
Pinipicrin,  527 
Pinite,  339 
Pint,  75 

PiperaeesB,  alkaloids,  476 
neutral  principl.,  527 
essent.  oils,  407 
Piperidina,  477,  510 

piperate,  510 
Piperina,  476,  510 
Piperoid  of  ginger,  691,  693 
Pipsissewa  beer,  943 
Pitayia,  475,  501 
Pitch,  Burgundy,  426 
Pix  canadensis,  426 
Plants,  collection,  537 
cultivation,  540 
desiccation,  537,  539 


Plants- 
drying,  537,  589 
Plasma,  897 

belladonnsB,  897 

picis,  897 

plumbi,  897 

potassii  iodid.,  898 

sinapis,  898 

tar,  897 
Plasmata,  896 
Plaster,  acid  carbolic,  451 

adhesiye,  895 
tin  can,  56 

amidon,  895 

breast,  894 

Dewees',  891 
Wilson's.  891 

Burgundy  pitch,  890 

cum,  annular,  898 

court,  357 

diachylon,  386 

hemlock  pitch,  890 

isinglass,  357 

lead,  272,  386,  389 

Logan's,  890 

mammary  obscess,  891 

mustard,  899 

roborant,  889,  992 

sedative,  Pancoast's,  891 

spice,  899 

strengthening,  889,  892 

thapeia,  326 

universal,  891 

warming,  890 

white  felt,  895 
Plaster  block,  892 

cloth,  895 

iron,  892,  893 

spreading,  892 
machine,  895 
PlasUrs,  885 

unofficinal,  890 
Platfurm  balances,  42 
Platinum,  310 

binoxide,  310 

crucible,  122 

oxide,  310 

perchloride,  311 

and  sodium  chloride,  311 
Plumbagin,  526 
PlumbaginesB,    neutral    prin- 
ciple, 526 
Plumbum  (Lead),  272 

(Plumbi),  acetas,  272,  273 
tested  volum.,  926 

oarbonas,  272,  275 

chloridum,  272.  276 

iodidum,  272.  275 

nitras,  272,  575 
fusa,  276 

oxidum      rubmm,     272, 
273 
semivitreum,  272 

protoxidum,  272 

tannas,  272,  277 
Plummer's  pills,  823 
Podophyllin,  427,  658,  746 

pills,  821 
Poisons,  how  to  keep,  37 
Polarisoope,  338,  note. 
Polarization,  338,  note. 
PoUenin,  322 


Polyohroite,  463 
Polychrome,  521,  528 
Polygalin,  440 

Pomade  of    iodide  of  potas- 
sium, 898 
Pomatum,  778 
Poppyheads,  337 
Populin,  347,  527 
(eclect.),  756 
Porcelain  cup,  52 
Porphyrharmina,  476,  489 
Porphyroxin,  486 
Port  wine,  364 
Porter,  364 

Posture,  change  of,  931 
Potash,  174 
Potassa,  174,  178 

tested  volum.,  926 
caustic,  178 
cum  calce,  174,  179 
hydrate,  178 
hydriodate,  136 
Potassii  acetas,  174,  179 
antimonias,  285,  290 
arsenitis  liquor,  293 
bicarbonns,   174,  175 
saturating        power, 

168,  178 
tes:ed  volum.,  926 
bichromas,  1C9,  170 
bisulphas,  169,  171 
bitartras,  192 

tested  volum.,  926 
boracico-tartras,  192,  104 
et    boracis  tartras,    1U2, 

194 
bromidum,  139,  141 

tested  volum.,  926 
oarbazotas,  183 
carbonas.  174,  175 

tested  volum.,  926 
impura,  174 
pnra,  174,  176 
saturating  power,  168 
hloros,  174,  180 

yield  of  oxygen,  129 
tablets,   740 
chromas,  169,  170 
citras,  174,  180 

tested  volum.,  926 
cyanidum,  448 
ferrocyanid. ,  445 
iodidum,  134,  136 
iodo-hydrargyr.,  297,302, 

472 
et  hydrargyr.  iodid.,  297, 

302,  472 
hydras,   178 

hypermanganas,  255,  259 
hyperphoiiphis,  174,  183 
nitras,  169 

powdering,  556 
permanganas,  255,  259 
mode    of    applying, 
324 
phosphas,  174,  182 
picras,  174,  183 
prussiate,  yellow,  445 
sesquicarbonas,  177 
silicas,  174,  183 
et  sodii  tirtrnji,  192,  193 
sulphas,  1C9,  171 
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Polimil— 

Powder— 

DUriae  bemorrfai 

Uulru.  192,  1B3 

renit.  81« 

totted  Toliim.,  626 

Potsta  itiiToh.  fi34 

Df  oamphor,  120, 

Poultiw.  SB8 

gum  rdiins,  54 

Pound,  TI 

oily  drag.,  544 

Ponring,  670,  921 

■alt.,  55S 

P^«d>r  (Poixlari),  M2.  GSl, 

Praiags'i  aolution,  24 

798 

Preoipilanl,  128 

Algaroth'..  288 

.lUrMiv.,  823 

TBd.  304 

,mmoD.  eiirboo..  8U 

white.  306 

inUoid,  808 

intimoniii],  285,  291 

jar,  503 

Tjion'.,  289,  291 

Preparations,       btlt 

IDtl-iDUrmittaDt,  808 

«lon>.  832 

•ntwpMinodio.  814 

«i  torn  porn  neoiu, ' 

tromiitls,&S2,  808,  810 

liquid,  82T 

utringaot,  SOT 

permaDsnt,  780 

bleuhiDg,  >0S 

PreKription,  779 

d»](.me],>lteratW«,  828 

abbT>Tiation>,  TB 

Mdj»l«p.ei9 

adjuTant.  797 

Cutillon'i,  937 

baiii,  798 

sBtbartio,  SIT 

flhirograpbj,  785 

«hi]k,  SOT 

eoohincil.  oomp.,  It.li 

cnrrMliT.,  7B7 

coantor,  85,  901 

diluoDt,  TB7 

Jiopharatio.  822 

diep.DiiDg.  8B9 

dturtaott,  SOT 

oxcipUDt,  798 

of  infanU.  808 

grammatigal        c 

dtlnenli  of.  Sfl2 

tioni.  783 

jiTiiloD  Df,  eofl,  9ns 

bBnding,  788 

BoT.r'..  652,  822 

Jabeli,  009 

UqmdHb>litiit«,S45 

langokg*,  TSI 

darting  of.  645 

cnvslop..  905 

paper,  785 

.in>(lo,  SIS 

reading  of.  911 

.reol,«op.p-,  818 

■oalat,  SB,  40 

fewr,  BlTerveicing,  8*4 

.ignntnr.,  789,  79 

ligu*.  784 

Mding,  903 

■  ubioriptian,  T8S 

fBmi Eating,  llf. 

)[Utrio  irtiUbilil;,  813 

lynbolt,  784 

gnoge,  BOS 

■jnonjm.      »pla 

grnj,  SOT 

7S3 

mnvj,       »dininiitnition. 

*J»1..  63.  908 

writing  of.  785 

Pr«,578 

Jam..'!,  2BS,  291 

olothH-wringer,  6 

Jenk<'>  kitoban,  1 

iBiativa,  8JT 

PrimnlaeeB,   DODtral 

BUffDMia  and    rhabarb. 

pie.  528 

619 

Piinoiplei.  neatral.  511 

morphia,  aiialfd,81S 

animal,  628 

c.utraliiiag,  81B 

nitrogen  lied, 

Bltr»«ndtart.antini.,81B 

■nlpbaretlfld. 

I«p«.  905 

pr«ipltated.  568 

ternarr.  6J0 

ncfaaU,  77i 

Mdatire,  808,  SIB 

^'"fl!i'ia^«itr"Eui« 

Seidliti,  652,  St9 

Jalapn,  085 

timpli.  S51 

loboli^,  esT 

»>da,S46 

nmbDi.  fi88 

.Ijplifl,  B53 

T99.  SOS  *^ 

es8 

mif  alud  to,  799,  SOS 

■yrop.      brpopboi 

t«4B,«» 

aomp..243 
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{Btnia— 

amorphous,  498 

artificial,  497 

testa,  492 
loinisB  aoatas,  493 

antimonias,  493 

arsenias,  493 

eitras,  493 

disnlphas,  492 

gallas,  494 

ferri  et  magnesii  sulphas, 
493 

hydriodas,  493 

hydrobromas,  493 

hydroferrocyanas,  494 

hypophosphis,  492 

iodosulphas,  491,  493 

kinas,  494 

laotas,  493 

murias,  492 

sulphas,  492,  499 

admiDistration,  639 
adulterat.,  499,  501 
neutral,  492 

sulpho-oarbolas,  494 

tannas,  494 

tartras,  493 

uras,  494 

▼alerianas,  492 
Qninioia,  476,  496 
Quinidia,  475,  494 

hydriodate,  495 

sulphate,  495 
Quinine,  green,  492 
Quinoidia,  498,  6C6 
Quinolin,  452,  477 


RABBIT  fat,  398 
Rademacher's  tinct.  ferri 
aoet  ,  226 
Badiated  heat,  649 
Baisins,  348 
Band's  collodion,  325 
Banges,  61 
BanunouIaoesB,  nlknloidi*,  474 

neutral  principle,  620 

essent.  oils,  409 
Bat-taU  file,  113 
Bats,  prevent  injury  from,  18 
Battlesnake,    Bibron*s    anti- 
dote, 140 
Bea  mur's  thermometer,  103 
Beoeiver,  quilled.  111 

tubulated,  110 
fBed,  cinchona,  456 

kinovic,  456 

oil.  884 

precipitate,  304 
Beduotion,  122 

tube,  121,  123 
Befrigernnts,  m'zture,  843 

powder,  843 
Begianin,  527 
Begulusontimonif,  284 
Beperoolation,  691 
RasedaceaB,  essent.  oils,  409 
Besina,  424 

Jalapss,  423.  427, 428,  745 

porlophylli,  745 

■oammonii,  745,  746,  747 
English,  746 


Besinoids,  742 
Besins,  421 

decoloration,  125 

fossil,  424 

proper,  422 
Betort,  plain,  110 

stand,  115 

tin,  760 

tubulated,  112 
Bhabarberin,  438 
Rhamneas,  neutral  principle, 

522 
Bhamnetin.  347,  463,  522 
Rhamnin,  522 
Rhapontioin,  438 
Rhein,  438 

(ecleot.),  757 
Rheumatism  pills,  815 
Rhenmin,  438 
Rhinanthin.  526 
Rhodeoretin.  423.  530 
Rhodozanthin,  456 
Rhubarb— 

and  magnesia,  819 

percolating,  599 

powdering,  542 
Rhusin  (eclect.),  756 
Rice,  335 

jelly,  936.  937 
Richards*  chalk  mixture,  942 
Richardson's  oomp.  syrup  of 

phosph.,  239 
Roasting  ores,  122 

organic  substances,  122 
Roberts's  syrup,  phosph.  iron 

et  ammon.,  238 
Robiquet's  citrate  of  magne- 
sia. 218 
Roccellin,  464 
Rochelle  salt,  193 
Rock  candy,  341 
Room,  change  of,  933 
Root,  collection,  635 

<i''ying.  537 
Rosaceee,  alkaloids,  477 

neutral     principle,    522, 
628 

essent.  oils,  410.  417 
Rose  confection,  727 

essence,  771 

leaf  tablets,  740 

lip  salve.  877 

water,  672,  574,  765 
Rosin,  424 
Rottlerin,  463 
Rowley's  fluid  extract,  lactn- 

earii,  689 
Rnbiacese,  alkaloids,  477 

neutral  principle,  623 
Rules  of  pharmacenk.   store, 

928 
Rum,  364 
Rumicin,  438 
Rumin  (ecleot.),  757 
Rump's  quinia  test,  500 
Runge's  ink,  170 

sugar  test,  346 
Russian  isinglass,  357 

lamp,  94 
RutaoesB,  alkaloids,  475 

neutral  principle,  621 

assent,  oils,  410 


Rntyle,  402 

hydruret,  402 


SABADILLIA,  476,  511 
Saccharates.  341 
Saccharides,  339 
Saccharine  principles,  333 
Saccharometer,  87,  90 
Saocharum,  338,  340,  347 

lactis,  348 

saturni,  273 
Sachet  powders,  775 

frangfpanni,  775 

heliotrope,  776 

mar^ohale,  775 

millefieur.  776 
Safety  tube.  118 
Sagapenum,  425,  427 
Sago,  334 

jelly,  936 
Sal  SBratus,  174 

soda,  187 

ammoniac,  195 

diureticus.  179 

Epsomensis.  213 

prune!  IsB,  169 

Rochelle,  193 

soda.  185 
Salop,  337 
SalicaoesB,  neutral  principle, 

527 
Salicin,  347,  402,  527,  532 
Salicyle.  402 

hydruret,  402,  410 
Salicylites,  448 
Saligenin,  347,  402.  532 
Saline  draught,  843 
Snliretin,  347.  632,  533 
Salsaparin^  627 
Salt  bnth,  184 
Salt  mouths,  20,  21 
Saltpetre,  169 
Salt,  Cheltenham,  184 

common,  184 

Epsom,  213 

Glauber's,  184 

Rochelle,  193 

smelling,  197 

of  tartar,  175,  177         , 
Salve,  Becker's  eye,  879 

Deshler's,  872 
Sandarac,  424 
Sand-bath,  104,  650 
Sanguinarin  (eclect.).  758 
Sanguinarina,  441,  475,  486 

(eclect.),  767 
SantalaoesB,  essent.  oils,  415 
Santalin,  463 
Santonates,  440 
Santonin,  437,  439 
Sap  green,  463 
SapindacesB,  alkaloids,  475 
Sapo,  389 

mollis,  389 

niger,  389 

Tiridis,  389 

▼uignris,  .H89 
Sapogenin.  620 
Saponin,  620,  522 
SapotAcess,  neutral  principle, 
621 


SaritogA  wnter,  artill'ial,  163 


Siirl-BlDO.  618 

Shaktri!'  biirbi,  S3B 

6-.r.<.pftrill..rn,  TOa 

Sbelf-brackfl-.  28 

8i.ni-.pBrillin.  i2T 

Shell  of  tgs.  363 

Suwarmt  eniBpbor,  420 

Sbellu.  423 

mediill.1,  S3T 

Sbolving,  26,  26 

pith.  337 

Sh*rrj  wiDO,  3Bt 

Bittlmtlan,  cb*ml»l.  5&5 

6biLn.  oollo.lioni,  328 

phurmaoenricQl.  SSi 

«1)>ireiD0hOD<Bta 

SnillrrnswiDB,  3D{ 

6.'1 

ScilM.  39 

Infui.     nnlikD. 

Rrmj.  41 

■■one.  684.  DOU 

Btringcr's  pandulum,  41 

to«.  43 

BcomiDoiim.  &!f>,  ftSl 

813 

Scmnunj,  42S,  417.  42S 

Show-col  ora,      IVHiidf 

Taoud.  28 

2D« 

.Shop,  iDanngamoDt,  9! 

2:19 

«,,.in.  8S0 
Schsibltr'i  alkaloid  t«t,  4T2 

Siaraa,  40,  660 

Birier,  Blood't  floor,  i 

S,l. -dBm  Bcbnnpp),  SB*.  786 

SiriinB.  666 

t'Lli.B'i  »pwi.   gr&T.   mslhod, 

machiDB.  Harrla') 

Blgnmurn,  793 

Flrhnldt'lBDgaTtcit,  S4S 

SiKD*  in  preaoriptlon. 

i^^.|i«nb«lD'iioiDn*tMl.  131 

SU>ar.  277 

Sohilti'mlkaloid  iMt,  471 

ullt.     S«  Arganl 

S[]T.rinK  pillg,  916 

iwl.  471 

Simarubiuae.    aaolri 

olpla,  621 

oiD.  320 

Simmaring,  680 

Soiililin.  SST 

Sinapinn.  62il 

fiaUli^n*,  aS7 

Sinaidfiii,  899 

ecpparin,  4B4.  622 

Sink.  37 

Bcoidiin.  &2S 

Smkalina.  628 

Soolt'i  pillt,  943 
8ort«n  for  gss  lump,  9S 

Siphon,  683 

boltla,  161 

Bullock')  eubo;. 

BtrcphnliiriDMB,  nanlrtl  priD- 

Silting  Bp,  933 

cipl.,  62S 

SkelatonliiDg  laatu.  1 

Bompl.,  71 

Bklm  milk.  364 

ScrupuluK.  IS4 

Bkulaina.  627 

ScuJuuort'i    gout   raiitan, 

Slippar.  60 

HHS 

Blipparjr  aim  hiirk  jail; 

EcuMlUrin  (mImI.),  737 

Small  bear.  3M 

EcuWiUtina  (ecl«l.),  7ST 

Sajalliog  »ll^  197 

SovUlte,  339 

Senntor.  nrtiAgiul.  S&8 

627        ' 

8M»lin«,  477,  SIB 

Smilncin,  627 

Eccntg,  mAdicoied.  742 

(edecl,).758 

SsiiutiTU,  nrlsrial,  miitarei, 

Smitb'a  Btenm  diiplM* 

640 

Bo.p.  384.  388 

powdoro.  SIO 

amidota  to  Midi. 

n»noum  miiture*.  840 

bloak.  389 

BecdiM.  423 

Caitila.  3S9 

Seidlid  miilare,  103 

powden,  6S2,  819 
S«l  J.  Vichy,   187.  172 

fat,  389 ' 

KlB3^  389 

SclritCion  of  medisinci,  794 

graeD,  389 

S„ioi.,  78* 

palm,  389 

S.-n>«iD  (calesl.),  7S8 

polttMii.  3B8 

ream.  389 

Sen^in.«0 

■oda,  3SS 

.ofl,  3SB 

S.i«(rino,  476.  dIO 

Wind.or.  389 

S^ruD,  blood.  360 

Soda,  184,  186 

Inst  If,  362 

taaUd  TDlnm..  9 

aaoKia,   18« 

S(ri«nUiiiQ.  aaa 

chloiinata,  184,  IE 
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iblioii-- 

r  alamina,  beiiioat«d,  222 
|r    anunonia,  194,  196 
1^!  in  alcohol,  194,  196 

in  water,  194,  196 
Btrong,  196 
acetate,  198 
carbon,  (test),  313 
chloride  (teft),  313 
hydrochloride  (test), 

313 
oxalate  (test),  314 
sulphide  (test),  315 
Talerianate,  Pierlot's, 
633 
arsenical.,  Biette's,   292, 
294 
Fowler's.  293 
Pearson's.  294 
hismath.  and  ammon.  ci- 
trate, 283 
bromine,  140 

(Ust),  313 
ealo.  ohlorid.,  205 

saturated  (test),   313 
calcii  chlorid. ,  2U5 

tested  volum.,  926 
saturat.  (test),  313 
chinoidina,  acetate,  836 
chlorine,  133 

teHted  V  Inin.,  926 
copper  acetate  (test),  311 
ammon.  nitrat.(test), 
812 
ethereal,  of  prepared  cot- 
ton, 322 
Donovan's,  295 
Fowler's,  293 
gelatin  (test),  814 
gold  chloride  (testt),  313 
gutta-percha,  377 
Barle's,  294 
indigo- sulphate       (test), 

315 
iodine  (rolnm.),  317 
iron  chloride,  250 
nitrate,  247 
perchlorate,  248 
■ubsnlphate,  231 
•u1phat«  (test),  315 
tersulphate,  230 
Labarraque's,  188 
lead,  diacetate,  274 
Ledoyen's,  276 
lime,  204 

tested  Tolum.,  926 
•accharated,  21 1 

tested      yolum., 
925 
sulphate  (test),  311 
Lugol's,  139 
Mngendie's,  642 
magnesium  and  ammon. 

sulphat.  (test).  312 
magnesium  citrate,  216, 

217 
mercury,  nitrate,  305 
Monsel's,  231 
morphia,    sulphate,    558, 
640,  642,  840 
Mngendie's,  642 
Pierlot  s,  633 


Solution- 
platinum         perchloride 

(test),  314 
potassa,  177 
potassium,  acetate,  180 
(test),  312 
extemporan., 
847 
bichromate  (volum.), 

316 
ferridcyanide    (test), 

315 
ferrocyanide     (test), 

315 
iodate  (test),  314 
iodide  (test),  314 
red  prussiate  (test), 

315 
yellow    prussiate 
(test),  315 
Pravaie's,  249 
quinisB  et  ferri,  837 
silver,    ammonio-nitrate 
(test),  312 
nitrate  (volum.),  817 
soda  (volum.),  318 
sodium  acetate  (test),  312 
chlorate,  tested  volu- 
metric, 926 
hyposulphite     (volu- 
metric), 316 
phosphate  (test),  314 
tartro-citrate,-190 
tin,  chloride  (test), 313 
sine,  chloride,  267 
Solutions,  553 

in  alcohol,  559 
chemical,  554 
classification,  557 
complex,  554 
in  ether,  560 
simple,  554 
test,  311 

volumetric,  175,  316 
in  water,  558 
in  wine,  559 
Solvent,  553 
Suonenschein's  alkaloid  test, 

471 
Sorbin,  339 
Sorbite.  339 
Soup,  vegetable,  937 
Spaniolitmin,  4(U 
S|  argancin,  527 
Spargine,   527 
Sparteina,  476,  513 
Spatula,  bone,  50 
glass,  50 
ivory,  50 
porcelain,  121 
steel,  49 
Specia  jar,  23 
Species,  541 

anthelmintic,  542 
St.  Qermain,  541 
Specific  gravity,  80 

and  Baum^,  88,  91 
bottle,  extemporun., 
84 
Pile's,  82 
of  minute  quantities 
01  liquids,  84 


Specific  gravity— 

Scbiff's  method,  86 
and  temperature.  85 
of  water  at  different 
temperatures,  86 
Spermaceti,  390 
cerute,  871 
mixture,  849 
Spice  plaster,  899 
Spitta's  lotenges,  734,  736 
Spirit  (Spiritus).  765 
SBthereus,  372 
setheris  acetic,  366 
chlorid.,  366 
oompositus,  366,  370 

(drops),  79 
nitrici,  366,  372,  373 
nitrosi,  366,  372,  373 
(drops),  79 
and  gum  Arabic 
in     mixtures, 
920 
ammonia,  194,  196,  559 
aromat.,     194,    198, 
559 
anise,  766,  767 
of  ants,  374,  435 
camphor,  766,  767 
ohloroform,  374,  377 
cinnamon,  766 
ether.     See  Spir.  ssther. 
ferri  chlorat.  aether.,  248, 

250 
formic®,  374,  435 
frumenti,  366 
of  Garus,  634 
hartshorn,  196 
iron  chloride,  248,  250 
juniper,  766.  768 

com  p..  766,;768 
methylic,  332 
lamp,  908 
lavender,  766,  768,  772 

comp  ,  766,  767,  7.18 
lemon,  766,  767 
menthsB     piperitss,    766, 
767 
viridis,  766,  767 
Minderer's,  198 
mustard,  777 
myristicse,  766,  768 
neutral,  363 

sweet,  363 
nitri  dulcis,  366,  372.  373 
(drops),  79 
and  gum   Arabic   in 
mixtures,  920 
nutmeg,  766 
orange,  635 
peppermint,  766,  767 
proof,  366,  367 
pyroncetic.  331 
pyroxylic.  331 
sails  dulcis,  366 

volatili9,  196 
sinapis,  417,  777 
spearmint,  76fi,  767 
turpentine,  407 
Tini  gallic,  366 
wood,  374 
Spodumene,  173 
Sponges,  how  to  keep,  28 


epoonfnli,  78 

Sprili.  126 

Bquibb'i    ^nvral    appsri 


pernoltttor,  694 

Bqnill..  pereoladne,  M9 

t«t.  613 

eqnlrt'ilntDiiDiiiHit.  571 

Strjgbnoi,  i>lh>lDid>.  6 

BL  Oermwn  ten,  Ml 

Blyptio,  bolanic  775 

EijrBcaa,  bnlisoig,  424 

S6J 

Btyrscin,  418.  430,  427 

Suini  ofDltrie  Mid  r*tnaT«d, 

Btjiax,  420,  427 

S2i 

nitrnUoriilTtrnmoxd, 

Styrol,  42n,  428 

S7> 

Stand,  efn»r«l  ippirMo.,  11(1 

SuKlinKto,  corroKiTa,  2 

b«rett..Ta 

eubjcription,  788 

Bnatinuni,  424,  4SS 

SUroh,  333,  S3i 

Sueoiu    liqnlrlti«     d«| 

iadidt,  •orobl*.  139 

M7 

(jrup.  1311 

tnrBiHi  puktu,  0 

Unntte,  &BT 

Sad,  3SS 

8tii>'i.lkilo<d  tait.  1T3 

lautCor.,  390 

Blenmbalh.  107.  fliO 

8ae«r,  337,  341 

giodiBed,  BM 

bin.?, 3*1 

toilfr,      pUrmtcautioiil, 

bulk  or,  eg& 

eaoe,  338,  340 

di'|,lMBr,  Bmlth'i.  «00 

eooUngpilli,  918 

Plti.ti„,:.8i 

ordiibtIei,34l 

argot.  338 

aiT 

Iruil,  338,  341 

gmnulM,  B24.  018 

Tl» 

grapa,  334.  338,  34 

BUnrnniep,  100 

of  lead,  IT3 

Si.bluin,  2M 

and  lead  compound 

Elibiuetbrlium,  4T1 

milk,  338.  342.  34e 

Blill,   367,  &87 

pallda.  824.  B18 

c«pp.r.  7fl0 

and  aatt  compoDod, 

pliBru«»ul.,     Pr»l«-1, 

lu  orin-,  341 

761 

apaojfl.  gra.itj.  89; 

(in.  ;ao 

t^(a,34.1      . 

Stillingln  («l«l.).  7S8 

£u1phal«a.     Sm  Baaaa. 

asa 

Sulphur,  146 

plllr,  SU 

Bower*,  146 

Dowderi.  BU 

golden,  285.  287 

canlMl,  piUt,  nu 

fn  bair  drexlnc^  1 

powden,  814 

lodid*.  146.  I4S 

•xdlD-motor,       powden, 

lotum,  145 

MS                     "^ 

milk.  146 

Dervona.  nilitDni,  838 

pilli,  813 

aublimed.    145 

wadhed,  145 

gtopprr,  jum  fl)iiglio.  H 

r=™..d,  Oil 

Saj^lita?.  827 

r>:!<ar«d  toboltia,  021 

Sappo.ilori«,  B2i,  923 

etorn,.  4!«.  427 

utbalmintic.  826 

wilb  cnoao-buiter, 

mtot,  17 

lilt  of,  820.  827 

mouldi,  024.  915 

Btovt,  g,.,,  W 

nambarad,  827 

BU'si.i.r,  V2I 

wiih  MIlow,  8Z« 

floiintl,  SAD.  72S 

jflly,Phr.io'>.  661 

Bweet  oil,  389,  391 

StruiDing,  MO,  683 

adulleraliona. 

fjru,.,  6B1,  6«i,  723 

aplrit,  163 

ariiU»,306.S; 

fitrjclibia,  il«,  lot 


acelal 

bjdr). 
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neutral  prinoiplev,  vege- 
table— 
qua  ternary, 

528 
Bolpbu  ret- 
ted, 528 
ternary,  520 
oils,  essentinl,  402 

oarbo'hydrogen, 

407 
nitrogenated, 

417 
oxygenated,  409 
fu1pharetted,418 
fixed,  389 

Tol utile,  empyrenma- 
tio,  406 
ointments,  863,  866,  868, 

870 
oleoresins,  424,  690 
opinm  preparations,  640 
plasters,  886 
powders,  552 
protein  compounds,  350 

animal,  352 
resins,  422,  745 
saccharine       substances, 

347 
saccharoids,  339 
silver,  227 
soap,  389 
solutions,  558 
spiritus,  766 
true  sugnrs,  838 
pseudo  sugars,  339 
starches,  334 
sulphur,  145 
suppositories,  826,  827 
syrups,  696,  698,  699,  702 
tinctures  (general),  605 
astringent,  609 
ammoniacal,  611 
aromatic,  608 
cathartic,  610 
narcotic,  607 
sedative,  607 
stimulant,  608 
stomachic,  610 
resinous,  610 
tonic,  609 
troches,  731 
waters,  572 
wines,  624 
sine,  264 
lymbols  in  prescriptions,  784 
lymphytum  officinale,  335 
>ynanthrose,  338 
(ynaptas,  351 
{yntonin,  350 
Syringe  di?placer,  695 
{yringenin,  524 
Syringin,  524 
Jyringopicrin,  524 
Jyrup    (Syrupu*),    69G,  697, 
703 
aeacise,  696.  697,  704 

(drops),  79 
acidi  citrici,  696,  698,  704 
allii,  702,  703,  704 
almond,  696,  697,  704 
amygdalie,  696,  697,  704 


Syrup— 

anthelmintic,  851 
anthemidis,  709 
assafoetidsB,  713 
Aubergier's,  699,  715 
anrantii  cortic,  696,  704 

florum,  696,  705 
bittersweet,  711 
blackberry,  722,  723 
aromat.,  724 
root,  698,  699.  707 
comp.,  710 
oaleis,  21 1« 

hypophosph.     (Proc- 
ter), 203,  209 
lactophosphat.,  716 
phosph.      (Durand), 
203.  207 
(Wiegand),  203, 
208 
capeici  (soda),  721 
carrageen  comp.,  710 
chamomile,  709 
cherry,  724 
ehimnphilse,  709 
coffee,  725 
oream,  725 

artificial,  726 
dulcamara,  711 
ferri    et    ammon.    phos- 
phat.,  226,  238 
bromid.,  248,  254 
ohlorid.,  248,  250 
oitratis  (Beral),  237 
(proto-  and  mag- 
netic   oxide), 
226,  236 
hyperchloratis,    226, 

248 
hypophosphit      (fer- 
ric), 226,  243 
(ferrous)       226, 

242,  243 
eomp.  (Procter), 
226,  243 
(Thompson), 
226,  243 
iodidi,348,  252,254, 
559,  702,  705 
administration, 

253 
(Hays),  253 
iodo-bydrargyr.,  297, 

302 
et  manganes.  iodid., 

255,  258 
et    potass,    iodo-hy- 
drargyr.,  297,  302 
protocarbonatis,  229 
protoeitratis,     226, 

236 
protonitratis,       226, 

247 
pyrophosphatis,  226, 

242 
laperphospbatis,  226, 

238 
tannatis,  245 
ferrous  nitrate,  247 
flavoring,  719 
frostwort.  711 
fruit,  722,  724 


Byrup— 

gallsB  aromat.,  716 
galls,  7 16 

gnrlio,  702.  703,  704 
gillenia,  712 
ginger,  696,  698,  708 

(soda),  721 
glycyrrhizsB  rndic,  639 
gum  Arabic,  696.  697,  704 

(drop.*),  79 
helianthemi,  711 
hive    (Coxe's),  699,   700, 

701 
hypophosphit.  oomp.,  203, 

210 
ipecaonanhsB,  698,  705 
iron.     See  Syrup,  ferri. 
Jackson's  pectoral,  714 
kramerisB,  702,  705 
lactucarii,  699,  701.  706 

Aubergier's,  699,  715 
lemon,  696,  698,  706 

(9oda),  719 
lime,  211 

See  Syrup,  calcis. 
lacto phosphate.  716 
limonis,  696,  698,  706 
liquidambar,  711 
liqaorioe  root,  639 
magnesii  acetat,  219 
mangan.       hypophosph., 
255,  257 
iodid.  (Crense),  255, 
257 
(Procter),     255, 
257 
phosphat.,  255,  257 
mannsB,  715 
morphisB  sulphat.,  713 
nectar,  726 

orange-peel,  696,  697,  704 
(soda),  720 
flower,  696,  697,  705 
orgeat.  696,  697,  704 

(soda),  722 
papaveris,  713 
pectoral.  JackiK>n*8,  714 
phosphates,   comp.  (Par- 
rish),  238 
(Richardaon), 

239 
(Scheffer),  239 
undissolved,  240 
pineapple,  725 
pipeissewa,  709 
poppy,  718 

pruni  Virginians,  702,706 
raspberry.  722,  723 

artificial,  724 
rhatany.  702,  705 
rhei,  698,  699,  706 

aromat.,     699,     700, 
701,  706 
rhubarb,     simple,     698, 
699,  706 
spiced,  699,  700,  701, 
706 
Twm    gnllica,   696,   698, 

700,  707 
rubi,  698,  699.  707 

comp.,  710 
sacchari,  696,  697 


974 


INDXZ. 


a 


(•od«), 
(WiUiuu'i),  71S 
eonp.,699,  rOO,701, 
707 
mUU»,  701,  70S,  707 
(dropp),  70 
eomp.,690,  700,  701, 
708 
wnnsm.  600,  700.  701,  708 
•imple,  606,  607,  708 

(•odA).  720 
•qnillt.    &w6jr.  wtXOm. 
gUroh,  iodide,  ISO 
■trawbtrry,  7SS,  7SS 
■wMt  gam  bark,  711 
totatonas,  606,  608,  708 
am  nni,  700 
Tanilln,  725 
wUdHsberryburk,  702, 706 

(foda),  725 
ilngibarii,  606,  608,  708 
Syrain,  694 

antisaptief ,  6S0,  606 
botUa,  22 

eoolar,  Parriib's,  152 
damb-waltar,  S8 
faneai,  Williami*!,  15S 
farmantatloB   praYantad, 

630, 606 
lriiit,722 

Prawian  Pb.,  724 
boldar,  151 
bow  to  kaap,  88,  50 
mineral  and  foda  water, 

719 
straining,  561,  562,  723 
strength,  695 
nnoflBcinal,  709 


TABLE,  alcohol,  expansion, 
30S 
approximate       measure* 

went,  78 
avoirdupois  weights,  71 
U.  8.  coins,  72 
decimal  weights,  73 
drops,  79 

liquids,  spec,  gravity,  91 
pharmacopoeias,  63 
saturation,  Attfleld's,  168 
saturating      power      of 
potass,  bicarbon.,  176 
troj  weights,  71 
weights      of      European 

States,  74 
water,  spec,  grar.,  86 
wine,  p.  c.  of  alcohol,  864 
Tablets,   chlorate     of    potas- 
sium. 740 
rose  leaf,  740 
wildcherry,  740 
Tana  pic  in,  525 
Tana«et\n,  523 
T.1  n  o  ate*.     S**  Basaa. 
TJ^na^\n.4^^  457 

TapiocA.  SM 

^ToparatVont,  03A 

Tan^aaeam  jaleat    prasarred, 


mixtiira,  847 
ttaraxaein,  528 
Tar  bear,  627 
Tartar,  omde,  192 

amatie,  285,  200 

powdtring,  557 

•olubla,  19S 

TitrioUtcd,  171 
Tartaros  boraxatns^  194 
Tartraa     boraeioo-potanieni, 

194 
TartromclU.  7^7 
Taarina,  462,  518 
Tajujina,  490 
Tea,  ba«f;  936 

enpfal,  78 

•oalat ,  42 

•poonful,  78 

tonie,  Gerhard's,  541 

worm,  542,  943 
Tamparatara,  92 

and  ipee.  graritj,  85 
TanariflEa,  364 
Terabenef ,  406 
Tarabintbaeam,  gam   radni^ 
425 

aaotral  prineipla,  521 

aMani.  oils,  407 

olaoraalos,  424 

reains,  422 
Tarabinthlna,  424 

argantoratensis,  425 

eanadansis,  424 

gallioa,  424 

reneta,  424 
Terms,  Latin,  788,  789 
Terpin,  400,  405,  406 
TesU,  203,  352,  353 

prseparata,  203 
Testing  apparatus,  925 

volumetric,  925 
Tests,  acid  carbolic,  451 

hydrocyan.  (volum.), 

446 
meconic,  441,  474 
muriatic,  155 
nitric,  156 
sulphuric,  159 

albumen,  351 

alcohol  (origin),  364 

alkaloids.  471,  513 

ehemico-legal,     472, 
473 

alumina,  221 

ammon.  chlorid.,  195 

antimony,  284 

arsenic,  292 

atropia,  513 

bals.  Peru,  428 

baryta,  201 

biliary  coloring  matter, 
467 

bismuth,  280 

blood,  467 

Boettger's,  345 

borax,  172 

brucia,  504,  513 

cadmium,  269 

chloroform,  376 

cinohonin,  495 

eobalt,  271 


eopaiTa.  428 
oopal,  428 
eoppar,  260 
eotton  from  lln 
woollen,  S21,  J 
oraaaota,  451 
dalphia,  513 
•matia,  5IS 
Brdmaan  aod  Ui 
aziraot  eanoabii 
eonii,  654 
maat,  S56 
Fabling'a,  S44 
fuaal  oil,  368 
gold,  308 
gaalaa.,  428 
Ualler't,  S44 
Honleyy  lU 
iron  (proto-  aat 

aalU),  225 
Jalap  railB,  428 
Kerner*!,  500 
Knapp*t,  S44 
lead,  272 
Labaann^B,  S44 
Liebig's.  500 
lima,  20S 

ebiorinatad 
phoapbaU, 
water,  104 
linan    firom   od 
woollan,  S21, 
Loawentbal's,  S^ 
magnatia,  212 

•alpbate,  21 
manganese,  254 
mastich,  428 
Maumen^'s,  346 
Mayer's,  472 
mercury,  296 
morphia,  483,  51 
Mohr's,  343 
Mulder's,  345 
oil  almonds,  3S9, 
eod  lirer,  3S 
eMential,  AQ 
fish,  383 
olive.  391 
opium,  441,  474, 
oxone,  131 
Peligot  s,  346 
Pettenkofer's.  3 
pborpborns,  144 
platinum,  311 
potass,  bicarbon. 
bichromate, 
bitartrate,  I 
■alpbate,  17 
Urtrate,  193 
protein  compoun 
qualitative,  311 
quantitative,  316 
quinia.  492,  500 
Rocbelle  salt,  19 
Rump's,  500 
Runge's,  346 
saltpatre,  169 
scammony,  428 
Scbeibler**.  472 
Schmidt's,  346 
Sohultae's,  472 
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Testa— 

Sohwartzenberg's,  471 
eilk  from  cotton,  822 
silver,  277 
solan  ia,  513 
Sonnenfohein's,  471 
Stas',  473 
Strychnia,  503,  513 
SQgar,  diabetic,  343 
Trommer's,  344 
Uslar  St  Erdmann's,  474 
Teratria,  513 
Vogers,  345 
water,  medicated,  573 
wool  from  cotton  and  lin- 
en, 322 
Zimmer's,  500 
zinc,  264 
Tetter    ointment,    Morton's, 
879 
Physic's,  879 
Thapsia  re^in,  326 
Thcbaia,  475,  485 
Theina,  475,  488 
Theobrumia,  475,  488 
Therinca,  347 
Thermometer,  103 
chemical,  103 
Thomas*  eyewater,  855 

nipple  wash,  854 
Thomson's  syrup  of  hypophos- 

phites,  242,  243 
Thujetin,  347,  463 
Thujin.  347 
Thy  melee,  neutral  principle, 

526 
Thymen,  414 
Thymene,  402 
Thymol,  402,  414 
Thymyle,  402 
hydrnret,  402 
oxide,  402 
Tie-oTers,  29 
Tilden's  extract  of  liquorice, 

667 
Tiliaceao,  essent.  oils,  409 
Tilia  europeea,  329 
Tinotnra  (Tincture) 
aconiti  folii,  621 

rad.,    605,   607, 

611,  621 
(drops),  79 
Flemming's,  621 
aloes,  606,  610,  612 

et  myrrhe,  605,  610, 
612 
,        arnicsB,  605,  608,  612 

assafoetidao,  605,  610,  612 
(drops),  79 

extempor.,  612,  note 
anrantii,  606,612 
belladonnas,  606,  607,  612 
benzoated  (cologne),  770 
benzoini,  605,  610,  613 

oomp.,  605,  610,  613 
oalumbsB,  606,  609,  613 
cannabis,    605,  607,  608, 
note,  613 
ethereal,  623 
oantharidis,  606,  608,  613 

ethereal,  623 
capeici,  606,  608,  613 


Tinctura — 

cardamomi,  606,  608,  613 
oomp.,  606,608,609, 
614 
oastorei,  605,  610,  614 
catechu,  606.  609,  614 
cholera,  Asiatic,  623 
cioutsB,  607 

oinchonse,  605,  609,  614 
oomp.,  605,  606,  614 
ferrata,  621,  837 
oinnamomi,  606,  608,  615 
cochineal,  comp.,  635 
colcbici,  606,  607,  615 

ethereal,  623 
conii,  606,607,  615 
cubebas,  606,  608,  615 

ethereal,  623 
digitalis,  606,  607,  615 

(drops),  80 
ferri      acetatis,       Bade- 
macher,  226,  245 
amara,       Physick's, 

620 
chloridi,    248.     251, 
559,  606 
(drops),  80 
gallaB,606.  609,  615 
gentianao  ferrata,  633 

oomp.,  606,  609,  616 
guaiaoi,605,610,611,  616 
(drops),  80 
ammoniata,  606, 611, 
comp.,  783 
I>ewees',  622 
ethereal,  623 
hellebori.  606,  610,  616 
humuli,  606,  609,  616 
hyosoyami,  606,  609,  616 
iodi,  138 

iodinii,  134,138,559,605, 
617 
(drops),  80 
oomp.,  134,  138,  559, 
605,  617 
iron.     See  Tinct.  ferri. 
jalapaB,  606,  610,  617 
kino.  606,  609,  617 
kramerias,  606,  609,  617 
lobelia,  606.  607,  617 
lupulinae,  605,  610,  618 
matico,  622 
moschi,  622 
musk,  773 

myrrhsB,   605,   610,  611, 
618 
extempor.,  618,  note 
nervina,         BestuchefTs, 

250 
DUG  is  TomicsB,   605,   609, 

618 
olei  limonis,  766,  767 

menth.  pip.,  766,  767 
opii,  606,  640,  646 
(drops),  80 
incompatibles, 

643 
modified,  646 
aoetata,     606,     640, 

641,  647 
oamphorata,  606, 640, 
641 


Tinctura  opii,  camphorata— 
(drops),  80 
deodorata,   606,  640, 
646 
quassisB,  606,  608,  609 
quininaB,  621 
rhei,  610,  618 

aromatica,  622 
dulcis,  622 
et  sennaa,  606,    610, 
618 
sanguinaria,    606,     607, 

619 
scillsB,  606,  607,  619 
serpentariae,  606,  608,  619 
atramonii,  606,  607,  619 
strychnisB,  621 
aumbuli,  637 
tolntana,    605,   610,  611, 
619 
(drops) ,  80 
Talerianao,  606,  608,  619 

ammoninta,  606,  611 
Terntri  yiridia,  605,  607, 

620 
zingiberia,  605,  610,  611, 
620 
Tinctures,  603 
(bottles),  21 
astringent,  609 
ammoniated,  611 
aromatic,  608 
cathartic,  610 
ethereal,  622 
narcotic,  607 
resinous,  610 
sedative,  607 
stimulant,  608 
stomachic,  611 
tonic,  609 
unoflBcinal,  620 
volatile,  611 
Toast  water,  935 
Tobacco,  camphor,  420 

knife,  547 
Tolu,  426,  427 
Toilet  vinegara,  773 
See  Vinegar, 
waterf,  770 
See  Water. 
Toluidina,  478 
Toluol,  450 
Tolyle,  cinnamate  of  oxide, 

428 
Tonic,  bitter,  for  djapeptica, 
837 
chnlagogue,  837 
Tonica,  mixtures,  836 
pills,  8U8 

rwders,  808 
paste,  charcoal,  774 
powders,  774 
charcoal,  774 
cuttlefish,  774 
Hudson's,  774 
Marshall's,  774 
Mialhe's,  774 
preparations,   774 
Topical     applications,    basis, 

898 
Torrefaction,  122 
Toua>lea-moia,  334 
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Trpliiilu.-i.  33S 

Midi  ewbolifli,  B6S 

TL,,„..-|.,.(mi».  *75,  *B0 

tanniei,  868,  8 

'I'll   ..'    1  .i.ilip>,471 

kltboa,  8t>D 

'I'l loot.),  'SB 

i'r. ;!.!.■     ".■9 

ullmoDii,  868,  87: 
iiquB  roiKi,  863.  SI 

Tn<ii.-ilulin>1nm  &lfl 

b.ll»lonn.,  869.  8 

TriDarocelluIlii,  811 

btDwIni,  S63,  86£, 

Tripbon.,  173 

Mdmil  iodidi.  376 

TTipbjIoDl.  113 

sreaeoti.  333,  869, 

Tripod,  hi 

oretn.  870 

TriiMnrina,  388 

elemi,  877 

Trilnralion.  S4B 

ferri  ehloridl,  8S0 

Ir(»hu»i.T3l.  824 

gallB,  868,  873 
bjdrutgyri,  668.  81 

Sn  Ut<,t.K«, 

■aidi  lotinlci,  133,  T34 

arnmon.,  868, 

cr.t»,  T33.  73S 

iodid.  rubr..  8 

cub.ba,  731.  734,  T3S 

Bllrnti.,  870.  f 

fLrrifuboarbon.,  733,735 

Olid.  Bar.,  86: 

gljojrrhiJB  et  opii,  733, 

rubr,.  8BW 

734,  738 

iodlnii,  86B,  875 

impruveU,  T37 

coup.,  86V,  87 

ip<ionruaDb[e,    733.     734, 

menrei,  876 

73a 

pio><  liqnide,  868, 

mnEnm-,  T33.  73S 

earn  lUlpburB, 

mcnllB   pip,,    733,   734, 

plumbi  earbon,,  86 

736 

iodidi,  889.  87 

morpli.  el   ipMM..  733, 

potMtii  iodidi,  866 

734.  73T 

.imp]»,  863.  885, 

potaitii  cblnraL,  733 

rtramcDii.  86V,  87( 

■uDtoDini,  733,  734 

lalpburii,  BBV.  878 

(odii  Wcfltbon.,  733.  735 

iodidi,  878 

itdgiterif,  733,  734,  738 

tabaei.  889,  876 

Trommer'l  lugnr  (Wt,  344 

oomp.,  87B 

Tropin.  4TB,  *87 

TeiatriB,  868.  876 

TrauM»u,  >;rupafl!m>.  311 

ilD0loiidi,868,  87 

Troy  weigllt,  70,  71,  7S 

United  Brethren,  53» 

Tubt,  glnsi,  boi>tabr«iik.148 

Di 

lt«l  Elatei  coiD),  71 

eum-rifulio.  how  r»nd«r- 

Bneneu, 3 

edleiiblt.  117 

rafetj.  IIS 

Ti.nK.tei..'l7a 

Ur«^  518 

TurlLngton'j  biil«m,  04 

nitrftte,  518 

Turiwnlint,  414 

Unrjtbrin,  486 

^otdMUi,  414 

Ur 

Qe,  Lett  for  albnmea 

Cjpri.1.,  424 

leatfor  Hilar.  343, 

F"nch,  424 

Drinometer.  87,  8» 

BtrMburK,  426 

Ur 

oeyaaln.  46S 

VtDlcB,  424,  428,  427 

Ur 

wbil»,*27 

Ur 

lin.  530 

Uriati.  6S4 

Tuliu.  204 

Urtieei^Il•nt^»lpriMip 

TuKj,  SC4 

eueak  oUt,  416 

T*iegi'>biilrdj«,  778 

realm,  413 

T,r5sin«.  )**,  3S8,  fil8 

U. 

ar  aod  ErdmaoD'a 

loid  teit,  474 

SSB.  191 

V 

ACCIWIIN,  514 

T  7  MBELLIFBRAalkiloU., 
U        4-;,  478 

VMumn  pan.  651 

Vm 

•rianalai.     Sm  Baa< 

Dcotrol  prineipla,  S23 

Vn 

erol,  413.  444 

„..nl.<rU..4U 

Vattet-a  mui,  326.  32S, 

I'nelB,  784 

Vb 

Dea'lKOatplllf,8t5 

T> 

nil  [a,  powder!  n>,  541 

t;aKU>Diui>,883,  Hfi,  87S 

VMiillin,"SI7,  633" 

'«iipi,,  8es,8es,  87J 

Vapor  Midi  bfdrorTMUC 

1                                 »IUi,  STB 

aUori,  134,  880 

INDEX. 
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(Tinam — 

Madeira,  624 

mulled,  935 

opU,  640,  642,  647 
(drops).  80 

pepsini,  62S 

piois,  627 

Port,  624 

proni  Tirgin.,  627 

rhei,  624,  626 

rbnbarb,  624,  626 

Sherry,  624 

tabaci,  624,  626 

tar,  627 

Teneriffa,  624 
(drops),  80 

whey,  937 

wild  cherry,  627 

zerioum,  624 
ViolaoesB,  alkaloids,  475 

essent.  oils,  409 
Violia,  475,  487 
Viscin,  421 
VisoouB    fermentaiioD,     363, 

535 
Vitellin,  351 
Vitellus  OTi,  852,  353 
Vitriol,  blue,  260 

green,  227 

white,  264 
Vitnolated  UrUr,  171 
VogeFs  sngar  test,  345 
Volnmetrio  analysis,  316 

solutions,  175,  316 


WARD'S  paste,  729 
Warming  plaster,  890 
Warner's  cordial,  610 

ferrated  fluid  eztr.  wild 

cherry,  687 
oil  filter,  561 
Wash,  black,  854 

nipple,  Thomas's,  854 
yellow,  854 
Washing  box,  Hall's  automa- 
tic, 126 
of  chemical,  125 
cup  and    glass   in  sick- 
room, 932 
soda,  185 
Water,  basic,  121 
bath,  105,  650 

high-pressure,  106 
constitutional,  121 
crystallization,  121 
hydration,  121 
saturating  with  gases,  124 
acid,   carbolic,  659,  572, 
573 
carbonic,  149 
anise,  572,  573,  765 
barley,  589 

bitter  almond,  572,  573 
camphor,  572,  574 
Carrara,  Maugham's,  210 
cherry-laurel,  572,  575 

artificial,  576 
chlorine,  133.  559,  572 
cinnamon,  572,  573,  575, 

765 
cologne,  769,  770 

62 


Water— 

crensote,   333,  572,   574, 
841 

distilled,  764 

elderflower,  572,  575 

fennel.  672,  573,  765 

Florida,  772 

frangipanni,  771 

heliotrope,  771 

Kissingen,  artific,  153 

lavender,   771,  772 

lead,  274 

strong,  274 

lime,  203,  204,  558 
tested  volum.,  926 

lindenflower,  576 

millefleur,  771 

orange-blossom,  770 

orange-flower,   572,    575, 
765 

oBoniced,  131 

patchouly,  770 

peach,  575 

peppermint,  572,  573,  765 

putcha  pat,  770 

rose,  572,  574,  765 
(toilet),  771 
geranium,  770 

Saratoga,  artificial,  153 

soda,  149 

spearmint,  572,  573,  765 

toast,  935 

▼erbena,  772 

Vichy,  artificial,  172 

wild-cherry  leaves,  576 
Waters,  distilled,  672 

origin  of  still  smell, 
398 

medicated,  571,  764 
test»  573 

mineral,  artificial,  153 

toilet,  770 
Waters's  lace  filter,  569 
Wax,  Chinese.  390 

Japan,  390 

white,  390 

yellow,  390 
Weaver's  wines  of  iron,  628 
Weights,  43,  67,  72 

aluminium,  43 

apothecaries',  71 

Avery's,  43 

avoirdupois,  70,  71 

cup,  72 

decimal,  70,  73 

European  States,  74 

German,  inaccuracy,  43 

pile,  73 

troy,  70,  71,  72 
Welter's  bitters,  453 
WetherilVs  extract,  665 
Whey,  352,  354 

wine,  937 
Whiskey,  364,  366 
Whitehead's  essence  of  mus- 

Urd,  942 
White  precipitate,  306 

vitriol,  264 
Wiegnnd's  retort  clasp,  650 

syrup,     phosphat.    calc, 
208 
Wiggers's  ergotin,  667 


Wild-cherry  bark,  collection, 

538 
Wilson's  breast  plaster,  891 

herbs,  539 

pill  machine,  51 
Window  brackets,  28 
Wine.     iSm  Vinum. 

bouquet,  382 

glassful,  78 

measure,  75 

table  of  p.  0.  of  alcohol, 
364 
Wines,  624 

nnofficinal,  626 
WisUr's  lozenges,  734, 736,737 
Wolfram,  172 

Wood,   products    of   distillar 
tion,  329 

naphtha,  331 

spirit,  374 
Worm,  condensing,  760 

tea,  542,  943 
Writing  fluid,  cheap,  170 
Wurts's  pill  machine,  51 


XANTHEIN.  466 
Xanthophyll.  465 
Xanthopicrin,  521 
Xanthorhamnin,  347 
Xanthoxylin,  521 
Xyloidin,  322 
Xylostein,  624 


YEAST,  363 
powders,  846 
Yellow  wash,  854 
Tolk  of  egg,  352,  353 


ZIMMER'S  quinia  test,  500 
Zinc,  263 

acetate,  264,  266 
butter,  267 
carbonate,     impure, 
native,  264 
precipitat.,  264, 
265 
chloride,  264,  267 

bath,  119 
cyanide,  264,  268 
ferrocyanide,    i{64, 

268 
flowers,  265 
iodide,  264,  268 
lactate,  264,  268 
oxide,  264,  265 
impure,  264 
phosphide,  264,  269 
sulphate,  264 
sulphocarbolate,  856, 

note, 
tree,  266 

valerianate,  264,  269 
ZingiberacesB,   neutral    prin- 
ciple, 527 
essent.  oils,  416 
Zygophylleas,     neutral    prin- 
ciple, 521 
resinii,  422 
Zymome,  351 
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ftges,  the  publisher  would  state  that  no  pams  are  spared  to  secure  a  coDlinuanc 
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ccnrac;  and  finigh  of  execution. 
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hrooghoat  the  United  States,  who  can  readily  procure  for  their  customers  any  works 
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none;  or  the  books,  and  no  poblicatlons  but  my  own  are  supplied.  Gentlemen  will 
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is  published  Quarterly,  on  the  first  of  Jannary, 
number  contains  neBrly  three  hnndred  lar^  octavi 
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%c.  ka.  In  Jul;.  1B73.  wae  commenced  the  publicBlion  of  Dr.  WtLsoM  Poi's  Tain-  I 
nlile  work  "U.-JTiiKUiBRABRs  OP  THE  Stomach"  [see  p.  Ifi).  New  subscribers,  comraEiic- 
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LiBRARt,"  coDlaining  fortj-eight  laTge  octMVo  pagni  each  moolh,  thiii  fiiruiahing 
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t)t  each  year,  a  cloth  cover,  gilt  lettered,  for  the  purpose,  or  it  will  be  si.'nt  I'reo  by 
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per  annum,  the  whole /ree  trf  vcstage,  for  fin  IIdllakb  a  ,veBr.  in  advance. 

As  the  January  volume  of  the  "  UALr-TKARMf  Abstract"  has  supplied  to  cuhseri- 
bers  what  is  due  to  them  for  half  of  the  year  m>4,  the  ^jupplemcnt  to  the  Nuirs  and 
Library  will  be  commenced  with  July.  18T4. 

Id  this  eSbrt  to  bring  so  large  an  amount  of  practical  inronnation  within  the  reach 
of  every  member  of  the  profesBion,  the  pulilisbcr  contidenlly  anticipates  the  friendly 
aid  of  all  who  are  interested  in  the  dissemination  of  sound  medical  literature.  He 
trusts,  especially,  that  the  subscribers  to  the  "Axkjik^an  Uedicai.  Jodkkal"  will  call 
llie  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  be  will 
be  Bustsined  in  the  endeavor  to  permanently  estatiUsh  medical  periodical  literature  on 
a  footing  of  cheapness  never  hci-etofore  attempted. 

FBE3IZU3I  FOB  NEW  SUBSCRIBERS. 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1874,  one  of 
which  must  be  for  a  neio  subscrib&r,  will  receive  as  a  premium,  free  by  mail,  a  copy  of 
Stuboes'  Clinical  MKDicitiK  (for  advertisement  of  which  see  p.  14),  or  of  the  new  edi- 
tion of  Swavnb's  Obstetric  Aphorisms  (sec  p.  ^4j.orof  Takneb's  Climcai.Ma.vl- At. 
(see  p-  !>).  or  of  Chambeks'  Rbstobative  MRSictnE  (see  p.  15),  or  of  West  on  Nnkv- 

OUS  DiSOBDEKS  OF  CHILDREN  (seC  p.  21). 

*,*  Ueutlcmen  desiring  to  avail  tbemaelvea  of  tlie  advantages  tbns  oSered  will  do 
well  to  Torward  their  subscriptions  at  an  early  day.  in  order  to  insure  the  receipt  of 
complete  seta  for  the  year  11^74,  as  the  constant  increase  in  the  subscription  list  almost 
ttlwujs  eihausts  the  quantity  printed  shortly  after  publication. 

tg"  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  tbe  order  of  the  undersigned.  Where  these  are  not  accesiible,  remittances  for  the 
"  JoDHNAi."  may  be  made  at  the  risk  or  the  publisher,  by  forwarding  lo  bbomtiirki» 
letters.    Address, 


HENRY  C.  LEA, 
Nos.  706  and  '08  Sahsom  St.,.PEii.ADBi.rBtA,  Pa. 


4  IlBNiiT  C.  Lba'b  Pubi,icatio»b — ( 

r}L'i\OLISO.V  {KOIiLKY),  M.D., 

MKDU^Ah   LEXICON;  A   Pictjonaby 

tHiiiinK  ■  noriBiiia  giipliniitiiin  af  lh«  niTiuu*  fiubjtela 
■■■tliiiliiic]',  ll^Rit'ii'.  ThrrniwutirK.  l'bariiiiio<'lu|tf .  Pb 
JiiriKi'rurlviK'i-.  nnrl  DptiDXr;.  N'llim  nf  Cliinalc  ii 
Offlriiinl.  Ktii|><ridi].  Rn'l  Itirtatli-  rret>nrnti..nf ;  wit) 
tlif  Trnin,  iinil  Ibr  Frvnch  iin<l  ulhpr  Syn.inymca ;  i 
KiiKll'h  Mwllral  Lrilrun.  A  Ni-w  KilUinn.  Ihoroi 
lUril  Mill  AU|iiurn(ril  11;  Hli'M«lili  J.  IXnaLisuH. 
Tiiiiirri-VHl>»-(B*ovtil«m«afu*«r  IIUD  |«gM.     Cluth. 

Thr  iilijrrt  iif  th*  MUlhnr  rrnm  the  nutiwt  hM  tint  b«fn 
dli-tliiniir>  iif  ivnim,  but  t>i  iilT'iril,  unilcr  rnith,  >  rim'trDrril 
■n<t  tbiiK  lu  rruilvr  \\t*  wurk  mi  e|<U<iin«  <it  tb«  exlfliPK  cur 
Kllb  till)  vIpw.  Ihv  linmriMr  ilriiiinil  whirh  tau  riiflpil  fnr  t 
rarinbiD'.  tu  ■nfinimt  ir*  e<iiii|il*(rDew  iin<l  Ufernlnrna,  until 
tX  %  rpciiKiiifril  nuil  KlanUitril  ■nibnnl;  whcravar  (ba  luDg 
S|»>i>ial  paina  hiTV  brra  tnhcii  in  Ihv  pnparatiiiii  oX  tht 
vbiblr r<>|iuta(iiiii.  I>urinf>thv  tin  jinrii  wliipb hkn clapnx 
III  thr  Biiwrn.'laKirrul'lhFiiiriliiriil  tritiirri'havc  l>»n  ):rai 
urihi'iiiKt.  HDil  Hflolhaiinriifliiailralb  the  ■ntlior  lab" 
tbiiif  iniuirinf!  Ihn  HllviilinTi  of  tlip  Htuilrnt  or  prnpii-iimi 
viiuallf  iddSKlriiinK,  >t>  tb*t  111*  iiiUliliinis  tu  Ihe  rudil.ulno 

Diiirkrii  MI)  rirrjr  wiiTil.     Tlif  ly]i <j[rRi<bii-Kl  arranKFumnt 

woi  k  liiii'  Urii  I'TinlrJ  ini  Brw  l]r|>c,  Vmail  hut  tierriiinclir 
tliv  iiilililli'iip  ban  hren  inri'ri'iittiiril  willi  un  inn  rata  ol 
(he  viiliiniv  nuw  eiialuiiiii  Ibr  uiatlvt  uf  at  Irntt  fuur  ordini 

Biitli'T  »r  IIh>  mirk  iMwnl  any.  vx^ial-lf  all  uf  bf  .  awl  ai>  jirti 
Iniml   Iwt  lb*  hxk  idnnhi  D-4  nalnlaln  Hi-  \\trr    trnt  bmn. 

Iniin'li-Tx'i'ir.  llHiani  J.  itniifll-n.  hat  lue  »>i-iv.l  hW  J^nmu';.  h 
fulhrr  III  llip  imlaliiB  .if  hrirral  rJltlKiH-  i-f  \\ir  Hiitk. 

ni»l  liaiinj  U<4i.  lhnrl.Tr.  Ininrd  In  IliaawlUil-  anil  W«b  a  1 

liiii'wl  mill  llip  ■I'Irli  iT  thr  h<«k.  Iiai  Imti  al-lr  t..  ■"    Bniin 

It  inivriiii4li<n.  ■hwi:  Ilia  vtvmr'  vf  ifc^Mhl  It  £»    I^OrmaD 

..'i''ilir''<a>4.iililrhllr  hnii  JIhii  lia*  arHm^  aiul  rar-  JrwiolA 
Tir.1  ilin.nib.li  l-oniT  nrrr.>.ar>i»iMir  that  aHirr  <'"»-  Ih' 
ll..i.<iMl»iiNir.liir<  -Dl'.iwl-liairN'rnaikMlnllir    t  iii.k.ail] 

l'l"In". ''il.'  .^"I'iiBtaUtr  t"r  nil!."  ni  Hw-u.rrw.tnl    r"".  •hfcl 

'f jN-uIlhr i.r.M>vv,^M««.M|T j^^-;-;";":.;;*  .'Et^'^ 

I'.-n  .1  Lvlitikal  1«in«  I-  -mil'lj  ■  (in.  h^*  >■  i.  In  a  ||  wsjM 
^  1.  .i.r  *•  nirii-l\r.an.l  »iih  .urh  .^  llainnl.  a>  in-JI     jnr  aiwli 

|lLi.Hi~n.     f"  uifrt  ll.rvaiil*  rf -iitli'Mt-  an.1  nii-l  w^Tk>>tU 

ihi-i  l^n'.  thr  ill.'iunuTt  mu-i  W  Ajhtfn-nl  wbilr  Mj^veiUJt 
rini|rrlA'i>itr.  iM  narlinl  sbilr  ) ri'l Inn. «■■.    II 

■>.  ■  r,-an-'  tiun«:i~.n'>  nr!  ihn-  in.ln!i  u<  ihii  It  A  *vrfc 

■inli>iiir«a>Mn.lr>lialhreB>.:i-hlaii(ti«r  In  ii.-  r*v».ii 
■..gi^l.  >l.«ib«i.tM.j.ii-i-.lBrw.u1-,',.:.a»l!7ni.  ^  j?""'j 
(«i-UrnaJJ«l.  r!i^,-^t;wrr..j^»Y„I^;Jl*;^'',    „    awfeiam 

i!.'an^X'l"^'T^UM^Ji!^'^v  bl.^"^-Iit>v'i.  >■  thr  b, 

jjoiii.ry  iKicHAKP  n.\  up 

A  T>IOTIOXARY  07  THE  TEKMS  T 

THR  WI.1.ATERAL  SCIESCES.    B»Ti«d.  with 

N.  tl..  Kdltrr  «:  tb*  "  AKariran  Ji-Btnal  n!  iha  M 

Itvc  tt'luut*  of  <>**r  5H  iimhlc-rc'.uiEQtil  pift>  ■ 

U  \*  lh»  »*H  *»--^-^  -•'■  l«*t.-..iW  ••  ^«t ,  fca*  on«M  i.«»I. 


HBifST  U;  !.»A'B  pTTBtTCATtOWB— (3faW«B?«). 


■^EILH^JOHN),  M.D..    and     OMITH  (FRANCIS  O.).  MD.. 

AN    ANALYTICAL    COMPENDltTM   OF   THE   VAUIOTJS 

BRANCHES  OP  MEDICAL  SOrBNOE ;  for  Ibe  Ufe  .nd  B.ttminntloti  of  Btnd.nW.  4 
newcditlon,  rsvigsd  and  im^irnTrd,  In  one  Terjr  largraod  taandsomel}' prlnlid  ro^al  llmo. 
TolDinc.  ofaboat  one  thoiuand  psgai,  with  3T4  wood  ODW,  eiUkololb,  (1;  itmnglj  bound 
la  laather.  with  t\\tti  bkods,  t*  'B- 

TboCunip*ndof  Dn  S»--       ''  ' .  —  ........... 

WrUitmo-nvalnabUworl 

\f  rriKllH  of  MadlolB*.  < 


BTtrpabUtkid 
KdElDtinnni 
ilngy.  Sninrj. 


tloB  li»*liBalIf  Wild  la  Iko  hand!  < 

ad»iitof"S>tllaDd8mltbV'fulam< 
t  tglnvl*  of  *ana».  Th*  onlllBo*  o 
idmlntitT  dnwa  iid  ll1a>Tralf«.  a 
vn  ttDlneellT  silllled  la  Iho  gmlefi 


—  Wat- 


1 
I 


laon.   Tbooai  baton  m 


off  ^  rAf  Slrf<ka(^«, 


pfARTSRORNE  {HENRD.  M.  D.. 

^■^  Pra/auor  of  ai/ei"u  in  lite  UnHirtltjl  of  Prmnn'^nta. 

A   CONSPECTUS   OP   THE    MEDICAL   SCIENCES;   containing 

Handbooka  on  Analomj,  Phyriolofy,  Ohamirtrj,  Malaria   Modioli,    Pnotlcal  MedisiDo, 
Surgery,  and  OhitHrioa.   S-oonrt  Ertllion.  thofoaghly  reviiad  and  improTod.     Id  one  largo 
rn;a1  llmo.  cotume  of  more  than  lODO  oloaotjr  prlnud  pagai,  villi  orar  3D0  illoitrationa  on 
wood,     [Prtturing.) 
Th*  faror  with  whicb  il>i>  <rorli  bm  boon  roeaWsd  bu  itlmolaUd  lbs  anlbor  In  IM  rorlaion  to 


.bltoomi 
r  Idea  of 


ln|7.aiul  pradtleear 


ioua  do|iarlinEO 
ixiating  knowli 
Emioiilaliun  of 


HS 


kablj- Innfarnl  oollloe 


tread  J  prottd  bliaaal 
lanth  Ifi,  19W. 


M.— ff-.  Tork  Mt4.  Sici 


jf  VDLOW  {J.  L.).  M.D. 

A   MANUAL  OF   EXAMINATIONS   upon   Anntomy,  PhjBioIogy. 

Sargar)',  Praolice  of  Urdleine,  Obatelrica.  Materia  Medicn,  Cbamielr;,  Pharmaej,  and 
ThrrapeuliCB.    Tnvbiah  liuddrda  UoJIanl  Formnlar;.    Third  edition,  tboronghlj  roTiaed 
and  greallj  extended  and  enlarged.      Willi  S70  illnttratinni.       Id  one  bundiune  rojel 
lltDO.  volume  of  aiA  large  pagea,  oitra  cloth.  |ai6;  leather,  S3  75. 
The  Rrrangemenl  of  thia  Tolume  in  the  fona  of  queatloD  and  anawer  rendere  It  eapeoially  anil.    , 
abl*  foi  the  oSee  eiaminaiion  of  atudenta,  and  for  thoae  preparing  for  graduation. 

rpASNER  [THOMAS  HA  WKES),  if.  D..  /cr. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  POYSICAL  DIAO- 

KOBIS.     Third  Amerioan  from  the  Seoond  Undoo  BdltioD.     Reriiod  and  Bolarged  bf 
*-  LIETHT  Fox,  M.  v.,  Phvaioian  to  the  Shio  Drpartmeat  In  nniTerili.;  College  HoipiUl. 
—-  .....  ..     ,/^,j  /,m«(.j 


te.   Id  ddc  m 


lOf  Jnll 


iring  new  enbioril 


■a  to  Ibe  "J 
The  objHI 


.oloth,  SiaO.    (/i 


EOUmoalr,  aadJ^Mtlr,  nrcl  *fal»> 

thai  are  of  Doal  see  Id  ii.lt/  dlai- 
Ih.  TODDg  pnotllloBur  andx  ll  ai«- 

new  wura.     lu  .»<..eu,PU.  ...r  y...«  .<  .  ..io.»h  i  iS"'*^*^^^^';;,^"  °^"wj  'SJw'^v"  ""*' 

.r.Bil/ i.rrJihJ  hjrhlm.  iroold  often  render  him  looi^'V"",''!,*"^"''''"^'"'*'"—^'^- *"*'*°** 
«f rf«,  .e.)  reJ(.r.  mmo^  a  donbt  and  porploirty,-  l^". ^S">' 
L0!MmBvra  Mti.  tltrala,  Jalf,  1570.  . 


eTeB  la  Ike  onxHe  of  uorefDil  aad  lomplele  vorka.    **>''>?  <»' 
The  addltlgu  made  to  Ibr  roluiae  br  Ut.  Fox  *erT    '^'J^'j 


Hbnrt  C.  L»A'8  Pdblioatioh 


flRAT  {BEffBF),  F.E.& 

"  Lteturer  tn  Analmv  rUSt.C 


ANATOMY,   DESCRIPTIVE   AND    SUI 

B.  V,  C*HTBK,  U.  S.,  lata  Damonitntoron  AlUtom 

tioDi  joiDtly  bj  tba  Author  and  Tta..  Cibtib.     A  i 

and  improiad  Laodoo  aditioa.     In  one  mkgalfliMiit 

]iagas,  with  Hi  large  and  alBborata  angrkvingg  on 

laatfatT,  raigad  bsndi,  $T  00.     (Jutf  Iniu^.) 

Tha  Kutfaor  hu  andasTorad  In  thli  work  to  cover  >  mora  < 

tomsry  in  Iba  ordinarj  tBit-booki,  b;  giving  Dot  onlj  the 

tiro  tha  applicatioD  of  tboia  dataili  In  ths  prMliea  of  madio 

a  guide  tor  tha  laamer,  and  an  admirable  work  of  rafaianoi 

graving!  form  a  ipeoial  feature  In  tha  work,  man;  of  tha 

original,  and  having  tba  oamaa  of  tha  Tarioni  parte  printi 

flenret  of  referenoe,  with  deisriptioni  at  tba  fool.    Thej  th 

which  will  greatlj  ueist  the  atudent  in  obtaining  a  olear  i 

rafraiih  tbe  mamorj  of  thoae  who  ma;  find  in  tha  eilgenei* 

tha  detail!  of  the  diueoting  room ;  while  eombining,  a!  it  d< 

a  thorongh  treati!e  on  !7itematlo,  dexiriptive,  and  appli* 

eiMntlal  nee  to  ell  pbjgloiani  who  reeeive  stndenti  la  tbel 

pupil  of  mnoh  tabor  In  laying  the  groundwork  of  a  Ihorong 

Notwilhitanding  the  enlargement  of  tbi!  edition,  it  baa  I 

price,  rendering  it  one  of  the  obeapeit  work*  now  before  tb 

Tha  IllDitrallDni  are  beaatifnllr  sisoalad.  and  ren- 1     Trim  tla 

111  (box  inrgMBi  praitlilng  al  a  dlatancs  froiB  oar  I  Onj'i  loi 
Urge  QLIle^  a.  tb!  oppnnniillT  of  retreiblBg  Ibalr  Allogelb, 
TuanoTT  >>j  ulaaL  dlHsclLon  1i  DDl  alwaM  attain-  ..j  hfvIci 
able.— LVinnda  Htd.  /sunal,  Aaf.  1B70.  |  ba^n  nrnaj 

rialedbTth 


lllloali  mueh  lDi)iroTad, 


gled  lE 


•  abj. 


tedllloa.— IMrolt  JIn<nf4^jrad.  '  bj  perac 


S1MITH(BENRTH.),M.D..        and    TTOR^ 

^ Pmf.nf  Surgaylnat  Unit. nf  Ftnna., Se.  LaltPt 

AN    ANATOMICAL    ATLAS,  illuetrati 

Bnman  Body,     In  one  volnma,  large  Imperial  txtavi 

and  fifty  beautiful  ttgnra!.     |4  SO. 
Tb!  plan  of  IhU  Atl!!,  which  rendori  it  lo  peon- 1  the  kind  II 
li«rl J  {OBTeBi!Bt  tor  Ibe  itodinf,  and  It!  lajMrb  «r- 1  the  very  b 
llolicalaieeatlon,  have baenilrendy  pointed  oat.  Ws  |  l>  !0  credit 

of  tbI*  A»ai,  a!  It  li  tba  moel  eoBTenliat  work  ofl 


^HARPET  {WILLIAM),  M.D.,     and      Ql 

HUMAN  ANATOMY.  ReriseiJ,  with  Not 

Liinr,  H.D.,  Profenor  of  Anatomy  In  tbe  Univenlt 

large  ootaTO  f  olnmei,  of  about  1300  pagei,  witb  til  I 

The  very  low  prise  of  thit  etandard  work,  aod  Iti  oomplelw 

(honld  oommand  tor  It  ■  place  In  the  library  of  all  analomio 


TJ0DGE3  {RICHARD  M.).  M.D., 

Lati  Dtmnutrator  aj  .diutmy  in  Iht  Medteal  Btpartw 

PRACTICAL  DISSECTIONS.  Second  Ed 
one  neat  royal  limo.  vdIdi«*,  lutU-boand,  $i  DO. 

Tbe  objaot  of  thli  work  l!  to  preient  to  the  anatomical  iti 
of  that  wniob  he  l!  eipaetad  to  obeerTc  In  an  ordinary  oo 
endeavored  to  omit  nnneceeiary  detaili,  and  to  preicnt  the  i^ 
(iperienee  hai  ibovn  him  tobeth*  mO!t  convenient  and 
nvition  af  the  piaient  ■Att.lon,  h«  baa  tednloiuli  U)»t*4  t 
tki  AiTOi  with  nhVe^  lt^aa>MT«Vitan^H&.i«i«v<*^. 


"a  8YSTEM0F  HUMAN  ANATOMY, General  and  Special.    Edited 

b;  W.  a.  QouBKcar,  M.  D.,  Viottuur  of  Ocanciilaad  &urgiii>il  Auutuni;  in  Uia  Medmni  CoU 

legn  a(  Ohiu.     IlliulrkWd  witb  tbne  hundrid  and  oiuaiy-atvea  ■DgrsrinKB  on  wuod. 

ons  lugf  iDd  haudaumc  usUva  volume,  nl  aver  SVO  Urj(s  liogaii  aitcaoloCh,  t*  UU;  li 

tber,  (5  00. 
Tha  publuher  CriuU  that  th< 
more  tb&n  muatalBBd  bj  tha  praHol  editiun.     UmiJ 
kH  baao  muit  oarerull;  Biuniined  by  the  aditor,  and 
Iroduoing  •larjlbing  whiob  ' 
■  HimplaW  teil-bouk  for  th 


thf  preasDt  *di 

aail  mn  anliirgad  paga  raquieita  to  kaap  lh«  toIu 
011I7  (bus  addad  largalj  u  tb*  wark.  buk  ha  baa 
appAarad  tba  upporuail;  of  impreving  Iba  ■rrnogpnii 


tHporUmea. 
fJEATR  (CHRISTOPHER).  F.  R.  C.  S.. 

'-^  Tfat^ner  v/  OfwrriJtw  Httrgtrg  IH  Ut\i*trtt£jf  VulUgt,  London. 

PRACTICAL  ANATOMY  i   A   Manual  of  Diaseetiona.     From  tte 

d  Uodun  adiliOD.     Editad,  wltb  additiuiu,  b;  W.  Vi.  Kiin, 


M.  D.,  LMturar  on  PalbDlagioal 

Id  udb  baadiuna  rojal  lUmu.  vslDtua  1 

%3  60 ;  laalbar,  tl  00.     (idlc/y  f<Mt 


if  fi?a  pagu, 


•dllDi  wa  dHB  U  [nlixJiuUBad.  aRar 


aal  aBklaiHiiial  dliHclato  ta  Iha  walH 
wgik,  naa  lifDiclblr  lupramd  irltl 

I  apoalbisUppvrj'ilulieauriiHaiumf 
d.  (nd  Aur;,  Jottnml,  Mat,  10,  1871. 
I  sa  Mndo  Ibal,  aa  a  (alda  la  dUaac 
wolll  agalaJnlag  run  ul  aaalBOir  li 


tari^nblT  irlth  > 


SUTgiait  J 

Tbe  aial  BulLali  adit 
asfl,aa<lira>f.Toml>lj 
of  Iha  (real  lapoUllui 


— UaiKidii  iaiHiif,  J^ab.  li 
aiHllast  Dlawalar'a  Kaai 
fadaiotlplin 


la  dulatlallj',    Tba  eaara- 
iinULbadul/ 


iV^ir 


VELLAMT^E.].  F.R.C.S. 
THE  STUDENT'S  t 


i  GUIDE  TO  SURGICAL  ANATOMY:  A  Text- 

Biiok  fur  Stud  a  nil  preparing  for  (hair  Paai  KiHoiDatioD.  WiLb  Eagravinga  ou  wood,  in 
can  Landiuma  royal  Hnu.  laluoia,     UluLb,  (1  ii.     [Jiut  Utady.) 

MACLISE  {JOSEPH).  "  ^^ 

bUKOICAL  ANATOMY.     By  Joseph  Maclisb,  Surgeon.    In  one 

Tuluma.  vtrj  large  Imperial  quarto;  »ilb  AS  large  and  aplandid  plalat,  drawn  in  Ihe  baal 
■tylsand  beaulifnllr  cmlorad,  auDUining  180  Bgnrea,  manj  of  tbau  tbe  liie  or  life  i  togeiber 
irith  oopluDi  eiplaaatorj  lettar-praea.  BtrODglr  lad  bandiumalj'  bound  in  sitra  sloth. 
Prioe  «I4  00. 
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.    Tba  Bufltali  medical  praei  lia 
all.e.— £i>fl»  jr«J.  and  burg. , 


place  la  Ibe  libiatr  of  aoj  mad'ical  bibb,  while  Ihe  1  of 

i\i\..—TluWulrmJoaritalofardlctHtniiauryrTy     md 
Ho  aneh  llihagiaphle  IlliuttaUuis  ol  miglaa]  ta  | 

flARTSHORNE  {HRNKy)Jif.O., 

*-*  FTVfcttnr  .f  Bltiittnt.Hii ,  tnUuOnit.  o/Tniia, 

HANDBOOK  OF  ANATOMY  AND   PHYSIOLOGY.    Second  EiU- 

tlon,  rerued.     In  one  loyal  l2mo.  lolnma,  with  numaraiu  itliutratlQU.     l,Prtfti.i''.n%. 


MOBNKR'BSPZCIAL  AMATOMI  aHD  HISTOLOOX 


'ely  railaad  aad 


iiL«dLIL*4.V     SW itqTl <«a-,  «a\x* 


V«»  \>«K,  -^v*^  ■« 


i 


■rii 


Biifar  C.  Lea's  PcBLioATioin 


MARSHALL  (JOHN),  F.R.S., 

***  PtQfeMtor  of  Burgtry  tit  VniwwUy  I 


PtQfeMtor  of  Burgtry  tit  VniwwUy  OolUffty  London, 

OUTLINES  OF  PHYSIOLOGY,  HUM 
Wltb  Addition*  h;  Pbi>cii  QniiNBT  Sinti,  U.  D. 
aloe  in  the  TniTsnity  of  PsnnajliBnik,  *e.  With 
kud  hBodiamo  ootaro  Tolam*.  ol  IKtt  pww,  tztr 

$1M. 


VpKt.H 


wllb 


■B.—at.  LoHii  Umi.  SipoHir,  Ju 


Jul  IMS. 

It  anlt*  fslllli,  In  anr  oplilBB, 
ofpimkliiglttrajf  edueat  tonai  in 
&■,  perhipBt  tlia  hlghtiit  cdiddi* 
ubad.— J«.  ^Durn.  Xid.  Bdm, 

We  mlf  nav  sangntnUt*  him 


pARPENTER  (WILLIAM  B.),  M.D..  F.B 

V  Szantiwr  In  Phy^nlBg^  and  OampaTOUvl  ^iiofomy  *» 

PRINCIPLES  OP  HUMAN  PHYSIOL 

eatioDi  to  VajtbiAa^,  Pntholog;,  Th«n»nti<is,  'Bj\ 
AmBTiiiuiframtlislutuidnTi««]Lando&wlitioii.  > 
EdiMd,  with  ndditiani,  by  Fsiicit  aiiBHar  ShitB 
Hedloins  la  the  UniTtnll;  of  FaDOfylruila,  Aa.  li 
Toinma,  of  kboat  900  luga  pns<i>  huidiomctj  print* 
bkndi,  $B  &a. 

"Ihw  Iht       Wadonb 


il  inll  m 


nad  bT  ron 

Is  jMll.h  langniga-" 
.gai  0?  wbleb  4  ullab 


1*,  of  ^lB« 


.lodi  of  phyilologT  Id  lu  rafarane*  to 
■  iBd  prutloa  of  madlaina.— Jut.  ^ovr. 


DT  TBS  SAKE  AUTBOS. 

PRINCIPLES  OF  COMPARATIVE  PI 

okD,  froDi  tho  Fourth  *nd  R*Tl*ad  Loodon  Edition. 

TDlnma,  with  oi>r  thrM  hondrvd  iMaDtifal  illtutrMlol 

Aj  ■  aomplat«  snd  ooodoDsod  trokti**  on  It*  aztondod  and 

>  DeoaHitj  to  itadanta  of  nataral  loionM,  «hUa  tlia  larj  lO' 

within  tho  ranch  of  nil. 

jriRKES  [WILLIAM  SENHOVSE),  M.D. 
A  MANUAL  OF  PHYSIOLOGY.     Edi 

M.D.,  F.H.C.B.      A  new  Amerionn  from  the  eighth  i 

about  two  bandred  nnd  6tlj  illnitmtioni.     In  on*  li 

nme.     Cloth,  S3  2i  ;  tonthtr,  fS  7S.      {Nov  Beadf 

KirhcB'  Phjiiolog;  hu  long  baen  known  ni  n  coneiia  ini 

prefenUDg  wilhin  n  narrow  compiue  nil  th*t  i(  imporUnt 

whlcb  autoeHire  «diIJon«  bang  followed  akob  other  in  Engli 

tboroughlj  on  a  lecal  with  Iha  ebangai  nnd  naw  diHUTariaa 


,  sa'ji." 


Henst  C.  Lia'b  PoBLioATioita — (Phi/nologtf). 
riALTON  {J.  C).  M.  D.. 

A  TREATISE  ON  HUMAN  PHYSrOI.OOV.   Deai^ed  for  the  uee 

of  Bindtnti  uid  ProatitionirE  of  H>dt?iDB.  Fifth  iililioii,  Tariied,  with  naarly  tfarM  ban- 
dr»d  illustrstiom  gn  wonil.  Id  ana  very  basoUful  ooUvo  solama,  of  ovar  700  pigai,  -■' 
clolh,  SI>  35  ;  laithar.  tS  S&.     iJutl  liKud.) 

Prtfiat  to  Ikt  Fifth  Editiof^. 
In  preparing  lb*  prCHant  aditloD  of  Ibia  worh,  tha  genaral  plkn  Hnd  nrrinE'™*"'  "t  tb*  pn 
•ditbni  have  baao  ralainad,  ao  fftr  u  Ihay  hjtra  hacn  fnund  uiarul  >nd  iulapU<l  (o  ths  purpi 


n<BDn>i 


tha  gpeolul  iovsitigatioDa  oi 
tbs  aame  period.  h(u  rcqali 
■intnggoieat  of  msaj  of  lb 


■o  wilbin  the  I 
,.  phjaiologlst 


I  Arc  ;an 
lud  tha 


prof;re»  of  phjai 
entire  work,  an 
IK  !•  rtgarded  u 


ilogfeaj  rstaBmb,  during 
the  modification  or  r*- 
of  &ny  vttlaa  in  niturnl 


Ingl;.  the  difODiiion  ot 
tbe  pre«Dt  Toluma,  wbi 
■nd  inaorpomled  with  II 


daj.  nothii 
pon  direct  and  InMlligible 

>trDl  or  thaoretioftl  qanilloaa  bu  bacD  nvoidad.  aa  a  general  n 
iw  tacti,  from  whatever  lanroe,  if  futlj  Hlablitfaed,  have  been 
aa\U  of  preTioDB  luyeftigation.  A  number  of  new  IlliulratiODi 
of  the  older  ooei,  itbich  aeemed  to  be  no  longer  OMful.  havt 

preunt  form,  a  falLhful  eipooeot  of  the  actual  aDnditiom  of  phjiiolo^al  nie 


Id  thin,  the  itandard  1« 
b  r>Kard«d  by  tha  pro 
DOgbl  op  to  a  level  wl 


^-booknn  Pbyaic 


nalnb 


D  the  hior  with  which 
loroughly  rariead  and 
iab  tbia  baa  raqalted 


pbyilnloiy  the  worli  o(  Vnt.  Dalioo  hai  long  b«o 
wellkouwaatDBCarthabeal  wblelieould  beplaud 
IB  tbabaadiDtalndeDlorpraftlltongT.  Prof.  Dalton 
bae,  Id  lbs  ureral  edlHeBi  of  bla  wdrk  karelelbra 
DgbUihoiI.  laborid  is  keep  iiep  wilb  IbeadTaaeaBsBI 

tala  Iha  blfk  Mandard  of  bl>  work.  Ws  prndlfft  rot 
tbepivuBledllianlBDreaaad  fa  tot,  Ihoiuhlhliwark 
bai  loDg  beoB  Ibe  raTorlle  ulaBdard.—S^fWe  JTed- 
and  Burg.  Journal,  April,  IHl 

An  adiaded  BolUe  at  a  work  to  geaarally  aod  tk- 
Torably  knowB  aa  ibli  li  nsDHeiHrr.    11  !•  Jaill^ 

uraabJeoVlulbe  BofUab  laagufa,— A.  louU  Mtd. 


IthxibtloBnlolheiubJi 
mat,  Harcl  23,  IMl. 


leaeb,  aad  may  .ateiy  b.  pal  iBlo  the  handa  of  Baa- 
liBbelndeau.  llliaaoBegre«lmertl-lll.ol«ir.aa3, 
oa  (be  wbole,  admirably  illuirated.  Tha  ^rl  we 
baTB  alwan  ealHinMl  Muel  hlgbly  \t  Ibal  relating 
lo  BmbiyalogT.    The  dlagmna  glna  or  Ihe  larlom 

olaar.— £<mclu»  lAd.  TtiiUtand  OattH,  lianb  t^ 

Pallaa'a  Phyalaldfy  la  already,  aad  deaarvadly, 
Ifaa  fayvrlie  uii-bur>k  at  itae  aiijoTliy  of  AnartDBB 

bla  mtad  ike  (rutbi  Uoiht  noeb  more  anaeaiarnlly 
Ihaa  if  tbey  were  berted  beaealb  •  nntlllad.  of 
word!.— Xiuaa  cay  Mid.  Journal,  Ipril,  1S71. 

la  tbIa  eonnlry  on  pbyilalD|lea1  aabjeou.  aad  lb* 
irah  edmnnortiKTaiaahLe  work  tally Jaall Sea  Ibe 

ii.~yirglnlaalin,- 


[ 


teal  Jtteard,  April,  IS 


TiUNOLISON  {ROBLEY),  M.D.. 

J-'  Pnifutorof  InMUvIv"/  MfdlfiiHtn  Jtfrrton  JTerffgnl  Colltgt,  Pkf^iubl^la. 

HUMAN  PHYSIOLOGY.     Eighth  edition.     Thoroughly  revised  and 

eiUDiiTely  modllled  and  enlarged,  with  Btb  bnodred  and  thirty-two  Illiutratioiia,  In  two 
large  and  handaomal;  printed  ostaro  volnmes  of  aboni  160O  pfl«e>,  eitn  ololh.    %7  00. 

JEHMANN  (C.  Q.). 

PHYSIOLOGICAL  CHEMISTRY.    Translated  from  the  second  edi- 
tion by  aaoHes  B  Day,  H.  D  ,  F.  R.  B.,  kn.,  edited  by  R.  E,  Rooikb,  K.  D.,  Profbuor  of 

Cbeiniatryln  the  Medical  Department  of  the  UnWenlty  of  PennirylTania,  witbillutratioiu 
selected  from  Funke'a  Atlu  of  Phyalnlogical  Ohsniiitry.  and  an  Appendix  ofplatea.  Com- 
plete in  two  large  and  handtome  ootava  Talumea,  oontalning  1300  pages,  with  nearly  two 
hundred  Ulnil ration!,  extra  sloth.     |B  00. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.    Translated  from  tbe 

QBrman,  with  Notaa  and  Addlliona.  by  J  CaKSTOs  Morrib,  M.  ».,  with  an  IntrodaotOTj 
EeHty  on  Vital  Force,  by  Profeaaor  Sahubl  JAfMCDoN.  H.  D..  oftho  UniTer!>lty  of  Penns)!. 
ranis.  With  illnitraliona  on  wood.  Inon*  seij^iMiiwimB  ws^ato  ^^.TOs-mlT;*  -^^w*, 
•Mtra  olelh.     •>  !», 
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J 


10  Ebbbt  0.  Lu*i  Pirau(u>|OB»— (OKflMWry). 

A  TTFIELD  (JOH>0.  Ph.D.. 

■^*'         riiftiwi  tf  n«itft«ini«nTfffTftT*r r^ nrrrt'trrT^^ffrtrtrrfh 

0HXHI8TBT.  GBNBBAL,  MEDICAL^  AHD  PHABMAOEUTI 

|MMhi>th«0hmlAT«fa*V.8.n»«M«B^I».    A." --    ' 

«t  tba  SiMM,  and  thrir  ApritMtlM  to  IbdMM  aal  E 
1^Ib*Htk«r.    Ib  MM  haadaMM  n 

w.  ^—-j  11,*  work  )i»nl1r  u  «■■  of  <>>■  1 
ll  PAor*.,  Fib.  IKT*. 


VMB  lb*  Brtl. 


ISduia 


■utt««Un  1  Mtrt.  Ii  lb 
b«MpMari>  whlrh.  • 
Mlbcailnlltttehfvb 
AaBtitrr  at  eitrj  tDb.liiiH  ™»fnl 
■■■nMaUai  ik  i«iisedl>l  uvDI.    It 
MMt  nloaLt.  book  for  popfli.  nulib 
•Via*"*  luMlrliaind  jihannwtr.  ■ 


-•  u  *dl  u  (tBiliaki. 
ioska  In  lb*  (bllawiai 

at.  m  oa\j  of  IntanM 


.._jww  ■■•few  II  (nuMttf  M 
•Mlv  (f  IMOTMllath*  MlMin**ha«M;  l>  I 
■BolpMtlaBtanBatUataral-    '^ 


w.b.»rmy'"*— ' 
.  Xmori.  ON.  J  j^,i^_  (ji^ 

Bo|11  lb  •Milan  oTlMiwDrkwi 


tmuiBnl of  Ifea  ■■IJMl  ■■!!■  in 
■I  amtjl*  Ma^^br.  aaJ  «a  « 
d.    Wa  ■■■■■Jlk  »«  »l»  <iM»iw  I 


OHGHISTRT.  INOROAyiO  AND  ORGAVTa     Fkvm  tin  Samn 

iaBiaWaa.    '-  T ]-■■-- J itiitti-fr -tliai.  llf  Wt  ptiaa.  ■tllnliii^l  HI 

Haai.    Olotk,  «4l*ifaBlhar,  t«  H.    (JmM  StUg.} 
It  liaa  baaa  tin  aalkor'i  aBdMror  to  pradaaa  «  Trcatiaa  em  CbanlatiT  aaOalaaaj  aoa 

•Ira  for  tboaa  •todjlag  tha  lalaBaa  aa  a  bnnah  of  >cnara)  •dmulaa,  and  ona  whhh  a 
na;  hm  wlthadTanUgs  tn  pnnDlng  hlj.ohanloal  ■tadlw  at  oaa  of  tha  aallagw  or  madieal 
■CliaipMUlBttrDtioBdiTatBdtolfttatlDrgTBadiomaotbarbrBnehaaor  AppIladCbnalitn 
the  work  e>p«lall7  nwfnl  to  thoH  who  ar*  balng  •dnsatvd  for  omplDTiBant  In  maii&flMb 

11  woold  b»  amitull  for  a  pr«rllc»I  chfrnUt  icd  |  TsrjrihDrt  panfnptaL   'Oaala  aarpilHdal 

nlnbla  lr«tlM.  Tbt  •otbor  bM(l>M  ai  iilnaita  I  rHjIng  ll,  b>  IWli  Ibst  IllUa.  If  bbt  bot 
i!7elo|»<ll»wUhlDth»lliiiilK.f»»oi«BlBBt™lom«,  ,  biiTi  bcrn  iiU.  Allo(alb*T,  U  ll  hM«d 
mod  hu  doii  to  TltboBi  ]>bbbIii(  lbs  *m<ui  fmrtr  ;  i«t-boak  »  bhtIj  IkBlUwa.— Oi|ii*ri»a«t 
•nphii  IM  eoBinonlT  ■"■king  ap  i  |t«t  put  of  lb*  Mot,  IWJ. 
lnlt<.fLi.Dr»nnibron.work..   Tliept«r.j,.l.,«rt-       p,)f,„,  bIot 

or naw  BLd  nlaiblaintKWH  ind  dlHrinriH.  wbll.    ,„ird.d  irllS  Ue 

tb>  BBBIlom  wBKr»tlTe  i«tm  sol  Sad  Ita  pani  no-  1  ,t,oMii  and  mta' 

Bopnllnd  b7  naMtlBia  IbaoTlai  and  •paaiilBtfoai.  A  r  i,'.,  •rfn-i.kiii.i.nw  w^^t.  i_h.»..ii^ 

•ipraailon  Id  wbleb  (tait  tralba  ata  aspraaaad  la  I  imtaBMi  of  tbl*.— cSalfaal  JAm«. 


^Bl.«  I1B^»  • 

axperinaala,  a< 

ilB(bo«  nstb  iBfors 


A  COURSE  OP  PRACTICAL  CHEMISTRY,  uruged  for  t1 
of  UedicalStndentt.  With  UiaitratioBi.  From  tfaa  VoaTtb  and  Baikal  Laadoa 
Id  ona  naat  royal  13mo.  Tolnme,  axtra  oloth.    tS.    (£au^  Immtd.i 


flALlOWAY  (ROBERT),  F.C.S., 

W^  Pn/,  o/Appittd  ChmitiTy  (■  tUt  S-iial  OilUfft  nfBttnf/ar  lT*tm4,  Ac 

A  MANUAL  OP  QUALITATIVE  ANALYSIS.    From  tlie  Fift 
don  Edition.  InonaDtat  royal  13bo.  Tolanit,  wltk  iUaitrsUaaa ;  axlraofotfa,  SI  M 

Tba  iBoaau  wblob  bai  oairlad  this  work  tbrongh  rapaatad  adttloni  In  Bnclaad ,  and  11*  i 

ai  a  tait-book  In  ifTtral  of  tbaldadlng  Inititatloni  la  th<i  ooBatry,  (how  that  tba  antbor 

oeeded  In  tha  cndiaror  to  produsi  a  lound  praetloat  mBDaal  aad  booh  of  lahranea  fOr 

nlsal  (tndfint. 

Prof.  Qallowir'a  book!  ara  daaarradlr  In  bl(h  i     Wa  racard  tbia  toIdbb  aa  a  ralaaUa  al 

-^ J  .1...  . . ._.  jfih.iiftbadltloB    tba  Dbanilnl  tan-booha,  aad  a*  vanteatai 

ksi,\i>'>vwUl^  llalad  tolaitiwIIbaMBdaBI  la  aaalrlleal  r 
&TU\\a'vVn*\V*\'A^^vK«k«B<»K^Awid>.  ihalBi  parti— 


(IMS)  of  bl. 


(li«IArU,aapVM.ia. 


Sitr^  01  IiiA^  Pn&iQ&nom — {ffh^miatry). 


PhaTmaey.  fTiijvriUy. 

THE   AMEIIICAX   CHEMIST:   A  Monthly  Journal  of  Theoretical, 

ADHlrlioil,  and  Taehnienil  Cbiaiislr;.  Gnali  numbsr  areniginK  forij  larga  iloabli  anl. 
cmoiil  pus"!  atcaading  mkllic.    Fn«>  t^i  P*i  adduo  in  *dvan».    Singia  Dumbtri,  (0  ou. 

O;^  6|<««lmaii  numben  to  puliaB  propoiing  to  luhacrlba  w[ll  ba  lant  (o  »D7  addran  on  raoaipt 
of  IS  eintii. 

•»•  BabMriptioni  e»n  ba^ln  with  anj  nnmW. 

Tbe  rapH  growtb  of  tha  Bofcnaa  of  Chrmlgtr?  BDii  lU  inflnlta  appllostlnns  to  olher  igIbiibsi 
and  iirti  rDnilar  ■  joarnal  spBciall?  clei-oted  (n  th«  aahjict  a  nrfapnily  to  [hot*  whnia  pamulM 
rcqnira  riimiKarit;  wilb  tha  dttaili  ortha  teicnea.  It  hu  baan  tba  aim  of  ihcS'HidaDCDni  nf  "Tua 
Aaaaicm  CHaHisT"  tn  eapplf  Itaii  want  in  fla  braadail  aania,  and  lb*  npalalian  wbfoh  tha 
paHodical  bat  alraadf  altainad  ll  a  inSlalaDl  avidatwa  of  Iba  laal  aod  abilltj  wicb  nhioh  Ibc; 
bkTa  diiiebargad  tbrir  tok. 

Ateifit^d  bf  an  able  bod;  nf  soltahornlors,  their  aim  !■  tn  presanl,  within  a  modorata  eompata, 
an  ahttracl  of  tba  progmi  of  tba  lelaDCf  in  kll  ita  depnrtmanta.  loientlSi:  and  taohnioal.  tmport- 
anl  oriflinnl  eDniD)Bnl«ntinnisnd>alMtsd  paparaarvgifsn  in  foil,  ami  the  a  landing  of  tba  '■Ciikm. 
ibt"  is  futh  aa  lo  BNura  Ihaconlribuliiinaof  lanJiOK  mm  in  all  poniona  of  tba  eountrj.  B*«id«i 
thia,  Dvar  ons  handradjoamsls  and  transa«(1on>  of  lurnad  aooiottag  in  Amarioa,  Oraat  Brilalo, 
Franea.  Balgium.  Italf,  Ruaala,  and  Qarmany  «ra  oarafall;  asrutiniiad,  and  whatartr  thaj  olTir 
of  inlaratt  \t  oondanaad  and.praaen(«d  ta  tlia  raadar.  In  thia  <rork.  wliiob  rormi  a  tpooial  featurs 
oflho'-CHIBiav,"  tha  aditnra  hava  tba  aaaiatanDB  of  M.  Alabarg,  Ph.D..  Prof.  H.  F.  Barksr.  T. 
H.  Blosaom,  E.M.,  U.  C.  Bolcnn.  Ph  D.,  Piof.  T.  Bgleiton.  E.U  ,  H.  En  dam  ana,  Ph.D.Prur  C. 
A.  Onaaaninnn,  Pb.0.,8.  A.  OnldiiEbDiidt.  A.M..  B.M..  E.  J.  HaJInak,  Prof.  0.  A.  Jof,  Ph.D.. 
J.  P.  Kimball,  Ph.D.,  0.  O.  Haaon,  U.  Mewton,  B.U.,  Piot.  Fradcrisk  Prtma,  Jr.,  Prof.  Paul 
SobwelUar,  Pb.D..  Waldron  Sbaplalgb,  Rom^n  Hilohoook,  and  Elwyu  Wallar,  B.U.     Frsm  tba 

pariodiaal  in  eilher  bamiipbara  mora  riitbruiiy  refl««ti  the  prograii  of  tha  uisnea,  or  pruoal*  • 
largar  or  mura  earafullj  garnarad  atura  of  innirDmtiMn  lo  ila  raadan. 

^OWNES  (GEORGE),  PhTo.  " 

A  MANUAL  OF  ELEMEXTART  CHEMISTRY;   Tbeoretical  and 

Praatieal.    With  ona  bundrad  and  DLnatj-aaTan  ill  net  rati  ant.    A  naw  AmorisaD.  from  tha 

lanth  and  »T<Hd  London  adition.     Ediud  hTHpaiRT  Bnmais,  M.  D.      In  on*  iarga 

rojall2nio.  votama,  ofabont  SbU  pp.,exlra  olotb,  )3T5;  laathar.  i3  25.    (Lately  tni^U.) 

Thia  werk  la  h  wall  ksuwa  Ilial  It  asema  almuai   viber  wark  Ihal  ha*  graaitr  dalDia  on  the  phjraloiaii, 

kTarlla  lail-boak  with  madleal  aladanlii  lot  y«n,    meommand  (t'aa  Iba  hM  lail-bsuk  dd  elenanliur 

Wboaaier  wo  liaia  b»n  wntnlud  tif  madliul  Ho- 1  of  itadaauof  pharoiae/.— OlHwiflopJtaniwcW.Aoit. 
d*DU,  u  baa  fnqoanlty  oeaorted.  what  Iraalii*  on    IBM. 


I      liwllleoBHEna.aabotcLorara.loholrllbat 
•apadallT  lo  tha  <  ta   a  laal-book  far  alBilaau  of  Btdlolaa.- 


TUGffLER  AND  FITTIG. 

"    OUTLINES  OF  OROANIC  CnEMISTRV.     Tr^nsIaU-1  with  Ad- 

diliona  from  tha  Eighth  Oarmon  Edition.      B7  Ini  REMaEN,  U  D.,  Pii.D.,  Profanot  ot 

Cfancnlatrr  and  Phyalci  in  Williama  College,  Man.     In  ona  haadioma  loiama,  rujal  lima. 

of  iW  pp.  extra  oloth,  $3.     {Jutt  Rtadg.) 

Aa  tbe  namaroBRedltioDa  of  the  original  a(teat,lfais  work  it  tha  laadiog  taxt.bookanditaDdard 

anlhnrilj  throughout  Oermanj  on  ita  iniporinnt  and  intriaata  aabjacl — a  poaition  wun  for  it  bj 

the  sliarocM  and  Bonoiaenaai  whiah  are  il<  diatingniibing  oharaotarialiei.     Tha  iranalallon  hna 

boa  aiaoutad  with  tha  approbation  of  Profi.  Wohler  and  Filtig.  and  Dumaioo*  addiliona  and 


^0  WMAN  (JOHN  E.).M.  D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTR.Y.    Edited 

by  C.  L.  Blozih,  Pror»>Dr  of  Practical  Cfaamiatrj  in  King'g  Collage,  London.      Siith 
Amarioan.  [torn  the  fnarth  and  raTiiadEngtiahEdiliaa.     In  ona  naatToluma,  ta;al  llmo., 
pp.  S&l.  with  nameroae  illuatrallona,  aitra  oloth.     (1  16. 
QT  Tin:  SA  MB  AUTMoR.    i.V:,b  Bbi.'j  )  

INTRODUCTION  TO   PRACTICAL  CIIEMISTRT,  INCLCDINa 

ANALYSIS.     Biith  Amerioan,  from  tha  alilh  and  rovigad  Landon  edition.    With  Dumat- 
oua  illiulratJoDt.    In  une  neat  rol.  royal  llmo.,  extra  oiolli.    %1  31. 


KXAPP'B  TETtlHOLOOT 
■rfdiHoai,  ft/  Prof.  W*ii 


;  or  Cbamlalcy  ippllad  10  I     Tarjr  haadaoiB*  oetaTO  miDBta, 
itealnru.    Wuta  imarVcaBl     •ain.iVap.vtXnv'UtV'aM ^- 
.TiB  B.  Jon>aD«,    la  two  \ 


J 


IS      HattBT  0.  Lsa.'b  Pmaxu3!t09&—(Mat.  Med.  and  TAcrapnMn^ 

pARRISB  [EDWARD), 

*  prafa-ir  o/  Matrrl.-  Xfilea  In  tlu  PhlUidrlpMa  CeUigt  nf  PI 

A  TUEATISE  ON  PHARMACY.    Designed  as  a  Text-Book  for  tt 

Stadent,  ftod  M  K  Quid*  fat  tba  PhyitDlnn  ftud  PhirmMentiil,     With  mao;  ranaala  u 

Pnncripliona.     Faiirth  Edition,  tboi'sughlj  revined.  hy  ThOh«>  S.   Wtvailir).      Is  oi 

handaoioeoaUvDTDlnme.  irith  HTinl  bandndilliutrBtioD*.     (/■  Prrti.i 

Tils  dala;  in  Iba  appeanpoe  a[  tta*  new  U.  S.  PharmHopiria.  nnil  tb>  loddin  death  oT  tbt  ai 

tUor,  hue  piMtponod  the  prapatalinn  of  this  new  «dili(m  btjond  the  p^riiid  tttirciti.     Tb«  oni. 

and  memorunda  left  b;  Mr.  PnrHah  bitie  IweD  |Jaiwd  in  Ibe  hand*  oF  lb*  tdW.  Mr    WI,.«kiL 

who  hai  labored  aHiduoDdf  to  embody  in  th*  work  all  (be  Improittnenta  nf  phamac^ntind  « 

•oca  wbicb  hare  been  introduced  daring  ifae  \wi  ten  yeeri,     II  a  iherefart  hoprd  tb*t  lb*  Be 

edition  will  Tnll;  maintain  the  repntailon  wtaiDh  the  Tolame  hu  herainrore  enjortd  a*  a  atanilai 

teit-book  and  wock  of  referenoe  (or  all  aBgnBed  in  Ibe  preparailuD  and  dlipeniinE  if  ni^ictaa 

b  It  td  be  nndaraiood  ae  varr  ejcirmv^p 


— <^nada  Hft.  Jiumat,  Hot.  iMi. 


ttmple  etpreeeloa  of  onr  b^mttj  aa»r 
insrln.— AmMCk  Qvorterlv  ^dw.  q/Jh 
Aninat.  ISM. 


SfTILLE  (ALFRED).  M.D.. 


ir^sSfi 


\c  UnlruTraji  of  P™»a. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a Syateinatic  Treatii 

■       ■     *  d  Viet  of  Medicinal  Agent*.  Including  their  DeHription  Mid  Biota 

liied  aod  enlarged.    In  two  large  and  bandioiaa  ootaTO  Tolatwt.     (Pi 


■•(la*medlca.— /«nd«i  Mtit.  TIjnet.  April  S.  ISSfl. 

Mhdiea  1.  .ecarel/  e»>hU>h>4l      ll  1.  eeeo.d  t» 

Dr  Eilllt  tiindi  to-daj  «»  "f  the  bfsr  ml  moil 

work  on  Ih.  .nhjecl  <n  the  Bn,11.h  1-b,u..  a.d. 

rlun  medlelEe;  and  tbenTolnraei,  ■  library  Id  llieui- 

other.— Pnedio  Ifiil,  oad  Surf  Jimrnal.  Jeif.  «■ 

MlrrVhll'"K".'Terh!!dh"d"«B"lwr'^^^^^^ 

SlllM'eTberapenllulelDtampanMr  the  twin 
on  the  .ubj«t.-.y.  r  Jf-i  ()«-«.,  iapi.  »,  t»«» 

ffWfwn  yoUTTinl  0/ *"**«*"■.  »"■  IMS- 

Dr  SIlll«'iworlilihecoinln(the»aalkBowiera 

W.  regard  M,  wort  a>  the  beet  oi*  oa  Materl. 

of  .III ireallwe OB  Materia  Mxllea.  .    .   .   Ob< -X  I 

Medio  In  the  BuKtlih  liBgDi.«e, and  at  eneh  h  de- 

»rT«  the  r.T»>  It  bu  r«.l»d.-J».  /mm-  Midi- 

col  ScttM«,  Jnl7  IMS. 

The  rapid  nhanalluo  of  two  ediileae  of  Prof  tttU 

We  need  Bol  dwelt  OB  the  meilUDr  Ibe  third  edIlleE 

•oholarl]'  work,  aad  Ihe  eDBeeqaaai  aeeculIT  to 

Ibiid  edition,  !•  •onelenl  aildeaee  of  the  blab  •■ 

en  Meierl.  Medlca,  in  which  TberapaallcoKre  prima. 

rily  aodild.red— ihe  mere  Bilnrnl  hl.iot]'  of  drop 

gerallon  to  nj  lb*l  then.  I>  bo  iupsrlor  watt  Bp 

being  brleOj  dinpowd  of.    To  medlenl  prmcHtloner. 

Ilig  hobjecl  In  Ibe  Ei«II>h  Ungnata     Tba  piM 

Madlca  batbeen  eoDdeoMd  into  Ihlehook.    The  lafar- 

la  nut  a  mere  wupllaUoB.    The  irrlter  eieniUM  a 

The  work  of  Prof  SIIIU  baa  rapidly  ukM  •  kl 

(oDd  Jadgmeel  of  his  own  na  Ihe  greal  doctrinei  and 

point*  of  rherapantlci      For  porpoeei  of  pnailce, 

(orltaetr.  Atawortori»ialr>nar«b,akd  atMl 
.htp,III.»feIo«.7we&a'eBOIUBCB«pwtor.     tl 

Bin  of  nmiiaaH.—LoaitoK  Lanat,  Oct.  31, 1868. 

le  well  acqnalBHd  wlih  thit  work.     At  home  and 

Q.RIFFITH  [RODKRT  E.),  M.D. 


A  UNIVERSAL  FORMULARY,  Containing  the  Method*  of  P» 

paring  and  AdmininttriDg  OSoinal  and  atber  Uedioinea.  Tba  whole  adaptad  la  PhnMi 
and  Pbarn>aoeutieta.  Third  edition,  thorougblr  reTised,  with  nnmeroBa  additiou,  ki  Jui 
M    M.,.ru    p.„r. f  ""•-"»  Medica  in  the  Fbiladelpbia  CoBegeerPbaraa*} .     '" 


large  and  hnndaome  ( 


aorlbed  [n  th 

new  rdillo 

aoftb 

T-ha 

ij,  *fl.     Kote 

tb. 

ending 

Ibe  uin 

<a1o 

..nnrtlbamo. 

a  fttlj  pag«» 

lO  pigM :  clotb,  %*  Sa ;  leaLfaar.  %i  60.     (Ji 

inrnnghlj  rerlted,  fntrsd  •(!!•(  i 
.li  oi  Ibe  C.  Elaln.  Orwal  Brinil 
itler  rendered  abtol<I«  by  tha  a 
i~witl  be  round  enlarged  b>  »ttt 


Bkitrt  C  tiKA'0  PoBLiGATIOHS — ( Iffal.  Med.  an4  Tfterapeutiea).      IV 


pEREIRA  (JONATHAN).  M.D..  F.R.S.  and  L.S. 

MATERIA   MEDICA  AND  THERAPEUTICS;  being  an  Ahridg- 

m<[it  of  Chi>  lat*  Dr.  Pireim'i  BIfiuvbU  of  UnMrin  Mdiea?  JirrBngfd  in  conformitj  with 
ttao  Gritlab  Phiimiaeop(eiii.  and  idsptcd  to  tha  am  of  ME<Iici4l  PrMtitionen.  CbemlaU  and 
DrarrStU.  M«di»l  and  Phamaaanlltal  Btudonta,  !Ki.  B;  T.  3.  Farbi,  M.P  ,  Sanior 
Fhjiioian  to  8t,  Bsrtholomsw'a  Borpiul,  *od  London  Bditor  of  tha  Briliita  Pharmaenpnia , 
aniiUd  bj  RaiiRT  BanTLir.  M.R.C.8..  Praftunt :(  Uatcria  Madica  and  Batan;  to  lb* 
Pharinaocatlca]  8o(-ietj  of  Oraal  Briuin;  and  b;  HoatBt  WxamoToii.  F.K.8..  Chtinkal 
Oporator  to  tha  Sooutj  af  ApottaHariai.  With  nurnvroai  kddltioni  »nd  nffrsneri  to  th> 
Upited  SlMtt  Pharmacnpaia,  b;  Hosatio  C.  Wood.  U.D..  Proreaaor  of  Botany  in  tha 
UnlTanlt;  of  PeaDi^lTBoia.  In  ooa  large  nnd  liAndiDma  aolafo  lolama  of  1040  elvaelj 
prinhxl  ffiM,  with  336  UliutntioDi,  extra  gloUi.  fl  00  [  Itstber,  r»iMd  band*.  SS  (10 
Tb>  t»k  of  tha  A  me  rid  10  tAUoi  hai  f  •IdsallT  bf*ii  i  pcaLa.  aona  irLII  b*  moia  aoceptahla  la  ibr  alB-laBl 
BD  ilmwnn,  for  DBl  obIj  b««  b(  »li»o  to  saall  thai    tod  prMillloniirihtii  lh>pr«woi.     ParsirBn  Mii«rU 

po"M»  bnL  bj  Bearsfa)  aad  Jadtdofl'^  #nbt>dliBeal  ol\  boloa  tha  inoil  aun  ploia  work  ob  Ibe  aabjeel  iB  lb* 
Bvar  abuadfad  aeVTBanadWa  haa  iBdr«aa«d  th««lie  ■  Bngllah  liofaafa^  B«|  1u  vary  conplatsBMiM  n^nti 
of  tha  ranial  work  lalij  oaB-lblrd.  badilat  addluc  lu  Ua  nroriUaaoHU.  BicaiipliBlhainjrort^sr- 
■aar  s*«lllBaua(laDB,aamosf  vblchan  origlnar  {  bb».  or  io  IhM*  whanBdaaapovlalMBajor  Mauria 
W«  Bnb«llatlB(lr  aBT  »>Bl  by  ma  dolag  b*  baa  pro-    Madlaa.  Dr.  Panlra'a  walk  ma  too  tnll.  and  Ka  pa- 

nrtlBBaialJ  iBafaaaiil  IhoTalDa,  aot  oDlToftfa*  caa-  I  cua]  mialrad  an  anoBDI  Driloif  sblah  (bw  bad  al 
BBBd  nlliloB,  bBlbaaailBBM  tha  appllaaUltiT  of  tbiilrdlapHul.  Dr.  FarrobaanFrladimoBal/aTalltd 
Ih*  iraal  orlflBBl,  and  baa  plaaad  blanadleal  oasa-  blmwirorih*  opponaalt;  of  Iba  pnblliaUoB  vl  ths 
trriBBa  BBdarltallBC  abUatloBato  blD.  Tbi  Am*'  a«w  PhsroieopiilB.  bTbrlBilaf  vataaabrlitiad  all- 
IltaB  pb^alsUB  aair  baa  all  Ibal  la  niadad  la  Iba  llo-a  aflb*  fraal  irnrk.  Tbiiadlting  ol  l^nlraliby 
daapaof  aoomplata  traatlaaaa  taalarla  nadl^,  and  dA  tnaaBaaiearaabrldABd  ra'taana^bataaatalBtnady 
tbamadlFal  (ladant  basalBtl'boak  irhlah.rarprac-  IniproramaBK,  iHilb  la  tba  daiarlpilT*  and  Ibara- 
HadeUlllraBdtBlrlaalta'Brlli.aWDdaBBpaTBllalad.  panllnl  daparlmaala,  Wa  (raa  ratommaBd  II  aa  • 
Allboaib  nraoBaldarabla^alia,  Ilia  aona  loo  laria  '^''trj  fi«*llaBl  aad  nltabU  lost-book.— BdliiAwpb 


tb*  parpfMiafl  for  vtalcb  It  baa  basa  laUadad » and  ararr 
Biaxial  maa  ahonid,  la  Jnal!..  lu  bloiaair,  ap.to  a 
alaea  tor  11  apoB  bl*  baok-abalt,  [t>I1ii«  auDrad  tbal 
lb>  Dsta  ba  eoBanlta  II  [ba  beltat  ba  irlJI  be  isUiRad 
of  lla  anwllaaea.— y.  T.  K-d.  Jheonl.  Ifoi.  IS,  ISM 

gai7.— B'>ir"fl  ir«t  and  Surg.  Joumat,' BoT.  B,  IMC. 

Of  Iba  m»B7  worka  oo  Malaria  Madloa  wblcb  haia 

appearad  ilaaa  Iba  laanlsf  nf  lb*  Brllltb  FbaraaH- 


orD*arlTBllna(fufka-<«l*d«ai>albaB.a"rlaD^£ln. 
adapiaiioB  of  II  to  our  nicrldiBa.     Wiibnol  Ua  •maa- 

uB  book-— Pairljie  JfMfeol  and  Burfital  /ounuiJ, 


RUJS  (BENJAMIN).  M.D. 
THE  MEDICAL  FORMTJLART:  beinp  a  Collection  of  PresoriptionB 

darited  from  lb*  writinjci  and  praotltia  of  mBnj  ot  tha  moat  em)n«nt  phjaisiani  of  AmoriM 

Ud  Bnrop*.   Togathar  with  tha  nmial  DiaWtie  Preparations  and  AoHdulan  tor  Poiioor.    The 

wfanle  BdoompBDied  wilb  a  few  brief  PfaBrmBoeatic  and  Medioal  Obierrationi.    Twolflh  edi- 

(iuD.earefallynTiied  and  muoh  improved  by  Albiht  H.  Snitb,  M.D.     Id  onafolaoieST*. 

of  »7ft  pBgea,  extra  ninth.  J3  00.     iLatfli/  Pui/iikid.] 

This  work  hu  remained  for  (oma  time  oot  of  print,  owing  to  Iha  anilang  «»r*  with  whioh  Ibe 

■ditor  ha*  aonghl  lo  render  tha  praaent  odltlon  wortb.v  a  nnntinoanoo  of  tba  tary  tomarltBbU 

(bror  whioh  has  carried  tha  rolnme  lo  lbs  anasBal  honor  of  a  TwBLI-tB  Kbiiiom.     H»  haa  aadn- 

lonily  andeftTored  to  Introdnee  in  it  all  naw  preparationa  and  oombiaalian*  deearTingof  aanfldeoea, 

beildei  ndding  two  newolairei.Antenietios  and  DiaiDfbDiants.  with  brief  rafaronoai  to  the  iohalalion 

ef  atomiied  Salda.  the  nasal  douche  of  Thndiebnni,  incgeatlona  upon  the  method'of  bypudarmit 

Iniaolian,  (he  admin  is  Iral  ion  of  anmihetbe,  te.  Ae-     To  acaommsdata  Ihei*  DaniarDas  addllloDi, 

he  baa  omilled  mtich  whioh  the  advanae  of  seienoe  bu  rendared  nbaoleta  or  of  minor  Impnrtonoe, 

Bolwithjianding  which  the  rolume  haa  been  inoreaaed  by  mora  than  thirty  pngaa.     A  new  Ibanra 

•rill  be  found  in  a  cnpioaa  Index  of  DinsMS  and  their  rvmadlm.  which  cannot  but  inenvo  Iba 

TalDv  of  tha  work  aa  a  (ogpative  book  of  referenoo  for  the  working  praalilioner.    Every  preoBntioD 

bai  been  takao  lo  tecni*  (ha  lypographioil  Bconrnoy  so  neoeseary  in  a  work  of  Ibia  nature,  Bnd  it 

la  hopad  that  tha  now  editioB  will  fully  mBintnin  tha  positicn  which  ■'  Bllis'  FoniinLiBT"  hai 

lung  oocupied. 

rf ARSON  (JOSEPIT),  M.D., 
SYNOPSIS  OF  THE   COURSE   OF   LECTURES   ON   MATERIA 

MEDICA  AND  PBARflACr,  dellTered  in  the  Uolrerilly  of  PenuylvaBia.     With  threa 
Laclurai  on  the  Uodni  Operandi  of  MadioiDM.     foalUi  Mid  rtTiMd  idition,  aitia  elolh, 

(3  00. 


BTHBlHl-RBPAltATIO! 


«1RMUL.« 


ilDib.    M< 


ra.X.D.  n(Bm.s*a..pp.innn; 
!£■    ESSAT  on  THB  USR  Ot 


DPS  OL  I  BOH '8 

POBTF  — ■■ 

TiOH. 

OaiTol.  s>°..  pp.  /,u:eBir«eiu 
BOILE'B   KATUUA  MEDICA    AHD  THBRAPKO-       aditlaa.  wllb  a  Preface  by  D,  P,  CoaDTI.  M  D,  BBd 

Tica.      EdIMd   by  Joaara  CAIaoi,  M  D.     Wllb       eaplanaUanaafaelanllBtwotda.  la  one  seal  llna. 

nlaalyelghl  lltnalrallaBa.    1  val,  Irg..  pp.fOO.  ax-       lolnuie.  pp.  ITS.*ilra*lolb.    Meelta. 

tradslb.    •5  00.  I  DiJONOH  OHTHBTHBBE  BlItDBOPCOD-LtVBB 

OBRISTISON'S  DIBPIKHATOBT.   Vfltheoplonaad- ,     Oil..  wUh  tbali  CbataWkl  w>4  TtMn.-aa-aV'A  tt**^ 

^illoai.  atd  Il>  larga  wood-an(tB»ln(«.     By  K,       »*itt*»     \»')\.Wtto.,a.\U>.V   it.tmM.  • 


u 


Henbt  0.  Lba'h  Pcblioatiomb — ( 


JPHNWICK  iSAMUEL],  M.D.. 

■*■  AitlilnKt  fh^rttlnti  la  Itu  London  Ho^Ual. 

THE  STUDENT'S  ■GUIDE  TO  MEDICA 

TbirdKtTiifdand  EnUrgad  Eoglith  EditioB.     Witb 
Id  oDt  Tei7  bandiome  toIdid*,  lojil  l2mo.,  ololli,  $2 


"7  K""* 


obtai. 


li  in  El 


it  BmoDg  tlcmenur;  book)  for  tb*  gaii 
Tmking  np  in  order  caab  portion  or  tb<  bodir  or  pUm  of  di 
prsRcnt  in  (impia  1an|[Dag»  tba  ydua  of  ijinptainF,  lO  u  <D  l< 
Btion  a(  tba  palbulagiofti  ofaitng*!  Indisatad  bj  them.  Tba  1 
fnll;  introdusad  intu  the  pment  adilion,  lo  that  il  mm;  fail 
tba  miut  ad?ancad  oondition  of  madical  Micnea.    Tba  uraag 

CnAFTEml.  IntrodDclorj.  II.  Diaanraa  tf  the  Hiart  aoi 
LnniP.  IT.  Difaaeai  of  tba  Tbrokt  and  Larjni.  V.  Diwof 
tba  Liver.  Til.  DlMBau  of  Ibe  Stomaeb.  Till.  Di.turi 
IS.  AbdominnlTnmara.  X.  DiaeMaaofthe  Brain.  XI.  Si 
XIII.  Uiitaaaaof  thaEkin. 


QEEEN  (T.  HENRY),  :M.D,, 

^  LtairtT  on  Pal!ti/logy  and  MoMd  Anatomw  "t  CSaring 

PATHOLOGY  AND  MORBID  ANATOJ 

[rallost  on  Wood.     In  on*  larj  handaoma  ooIkto  toIi 


eola  vill  Bod  U  a  Tai7  naefil  snide ;  far  Iha 
iiloa  it  op  lo  ttie  daT,  wall  akd  aompaallj  ar- 
,  vlitaoDt  balu  at  ail  asaair.— Lowdtie  lata- 
;.  ;,  18TL 

ibodlM  Id  b  eoBparattfelTaniall  epaea  a  clear 
ini  uf  ibepreaeat  itata  of  oar  kaawleilia  of  p*- 


Thawo 

Iff  aiifioagTi 


OLOaB'B  ATLAS  OF  FATHOLOOICAL  HISTOLOQY. 
TriDilaied,  vltb  HoKe  »d  Addltiuna.  by  Joeim 
LiTor,  H.  D.    la  one  lolama,  ler;  Urge  Impirlil 


80LLT  OB  THE  HUMAll  B] 


BOLLARD'S 
non.  I  * 
WHATTOOl 


/J.ROSS  {SAMUEL  D.),  M.  D., 

u"  Pro/lnKOT  of  Burfftry  <fi  the  Jiftrvm  MiMetU  OnOtat  of  P 

ELEMENTS    OP    PATHOLOGICAL  AN 
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JPLINT  (A  USTJN),  M.  />.. 

^  Prqfesior  of  the  PrincipUt  and  Practice  of  MMteine  in  BelUvw  Med.  College,  K,  T. 

A  TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OP 

MEDIGINB ;  desired  for  the  use  of  Students  and  Praotitioners  of  Medioine.  Fourth 
edition,  revifled  and  enlarged.  In  one  large  and  closely  printed  ootayo  volume  of  ahout  1 100 
pages;  handsome  extra  oloth,  $0  00;  or  strongly  bound  in  leather,  with  raised  bands,  $7  00. 
{Just  Issued.) 

By  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 
to  the  highest  position  as  a  complete  and  compendious  text^book  on  the  most  advanced  condition 
of  medical  science.  At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one  of  the 
cheapest  volumes  now  before  the  profession. 

Admirable  and  oneqaalled.— ir<s^«ri»  Journal  of  •zeellently  printed  and  boand— and  we  encounter 

MefHcin*t  Nov.  1869.  that  luxury  of  ▲merica,  the  ready-cut  pages,  which 

Dr.  Flint's  work,  though  elafmfng  no  higher  title  the  Yankees  are  *cnte  enough  to  inalst  upon— nor  are 

than  that  of  a  text-book,  la  really  more.    He  ie  a  man  ^^9*^  hy  any  meana  triflea  ;  but  the  eontenta  of  the 

of  large  elinleal  expertenee.  and  hia  book  la  f^ll  of  l>ook  are  aatoniahing.    Not  only  la  it  wonderful  that 

such  masterly  deeoriptlona  of  dieeaae  aa  can  onlv  be  <^>7  <m^o  nti^n  can  have  grasped  in  hia  mind  the  whole 

drawn  by  a  man  intimately  aoqaainted  with  their  Mope  of  medldae  with  that  vigor  which  Dr.  Flint 

varioua  forma.    It  la  not  ao  long  aince  we  had  the  showa,  but  the  coadenaed  yet  clear  way  in  which 

pleaanre  of  reviewing  his  flrat  edition,  and  we  recog-  thia  is  done  is  a  perfect  literary  triumph.    Dr.  Flint 

aiie  a  great  improvement,  especially  in  the  general  »  pre-eminently  one  of  the  strong  men,  whof«e  right 

part  of  the  work.    It  is  a  work  which  we  can  cordially  to  do  tbia  kind  of  thing  la  well  admitted  ;  and  we  say 

recommend  to  our  readera  asfnlly  abreast  of  the  sci-  no  more  than  the  truth  when  we  afflrm  that  he  ia 

euee  of  the  d^j. ^Edinburgh  Med.  Journal,  Oct.  '69.  '«r7  nearly  the  only  living  man  that  conld  do  it  with 

One  of  the  beat  works  of  the  kind  for  the  practl-  Sfj^IJ?"*!!  ^  *il^?i5?*  ***^'"*  u.-Tfu  London 

Uoaer,  and  the  most  oonvenient  of  all  for  the  atudeut.  '^«<*w«>*»«»".  March,  1 8OT. 

— iim.  Joum.  Med.  Sciences,  Jan.  ISflO.  _. ,   ,   ,                       .   .i.    ,.    . .     ^ ».    ,.    *      j. 

-_,          .......               1       .,         ..       ,  Tkia  is  la  some  reapects  the  heat  text-book  of  medi- 

Thla  work,  which  atanda  pre-eminently  aa  the  ad-  ^^^  in  our  language,  and  It  ia  highly  appreciated  on 

vanee  atandard  of  medical  aclence  up  to  the  present  the  other  aide  of  the  Atlantic,  inasmuch  as  the  Aral 

time  In  the  praetiee  of  m»d  due,  haa  for  lu  author  .dltlon  was  exhauated  In  a  few  montha.    The  aecond 

one  who  ia  well  and  widely  known  aa  one  of  the  .ditionwaallltlemore  than  a  reprint,  but  the  preaent 

leading  practltionera  of  thia  eontinent.    In  fact,  It  ia  ^aa,  aa  the  author  aaya,  been  thoroughly  reviaed. 

seldom  that  any  work  la  ever  leaned  from  the  press  n^ch  valuable  matter  haa  been  added/end  by  mak- 

more  deaervlng  of  unlveraal  ncommendaUon.— Do-  j^g  ^Y^^  typ^  tmaller,  the  bulk  of  the  volume  is  not 

minion  Med.  Journal,  May,  18TO.  ^a^li  increased.    The  weak  point  in  many  American 

The  third  edition  of  thia  moat  excellent  book  aoarce-  worka  la  pathology,  but  Dr.  Flint  has  taken  peculiar 

ly  needs  any  commendation  from  ua.    The  volume,  palna  on  this  point,  greatly  to  the  value  of  the  book, 

aa  It  atanda  now,  ia  really  a  marvel :  flrat  of  all,  it  ia  — Xoa4ion  Med.  Times  and  OaseUe,  Feb.  6, 1869. 


BASLOW'8  MAinJAI.  OF  THB  PBACTICB  OF  I  TODD'S  CLINICAL  LBCTURBS  ON  CERTAIN  AGUTB 
MBDICINB.  With  AddUious  by  D.  F.  CovDia,  I  Disbasbs.  In  one  neat  oeuvo  volume,  of  :)20  pages. 
If .  J>.    1  vol.  8vo.,  pp.  600,  sloth.    $2  fiO.  I     extra  oloth.    $S  60. 


PA  VY  [F,  W.),  Af.  Z)..  F.  R.  S., 
Senior  Asst.  Physician  to  and  Lecturer  on  PhyHologv,  at  Ouy^s  Hospital,  Ac. 

A  TREATISE  ON  THE   FUNCTION  OF  DIGESTION ;  its  Disor- 

ders  and  their  Treatment.     From  the  second  London  edition.    In  one  handsome  volume, 
small  oetavo,  extra  cloth,  $2  00.     {Lately  Publisksd.) 

The  work  before  ua  la  one  which  deaervea  a  wide 
sireulation.    We  know  of  no  better  guide  to  the  atndy 


of  digestion  and  its  disordera.— Bit.  Louin  Med.  and 
Burg.  Journal,  July  10,  1869. 

A  thoroughly  good  book,  being  a  earefnl  systematic 


treatise,  and  sufflclentlv  exhaustive  for  all  practical 
pufpoaea. — Leawtnioorth  Med.  Utrold,  July,  1869. 

A  very  valuable  work  on  the  sahject  of  which  It 
treata.  8mall,  yet  it  l>«  full  of  valuahln  laformatlon. 
— Cincinnati  Med.  Mtperiory,  June,  lb69. 


JOT  THE  SAME  AUTHOR,    {In  Press.) 

ON  FOOD,  PHYSIOLOGICALLY,  DIETETICALLY,  AND  THE- 
RAPEUTIC ALLY  CONSIDERED.    In  one  handsome  octavo  volume. 


flHAMBERS  (T.  JT.),  M, />., 

V/  Consulting  Physician  to  St.  Mary*s  Hospital,  London,  Sc, 

THE  INDIGESTIONS;  or,  Diseases  of  the  Digestive  Organs  Pnnctionally 

Treated.    Third  and  revised  Edition.    In  one  handsome  octavo  volume  of  SS3  pages,  extra 
cloth.     $8  00.     {Lately  Published.) 

So  very  large  a  proportion  of  the  patlenU  applying  j  merit,  we  know  of  no  more  desirable  acquisition  to 
to  every  g«'neral  practitioner  Buffer  fk'om  some  form  a  phyalelan'a  library  than  the  book  before  ns.  He 
of  indigestion,  that  whatever  aide  him  in  their  man-  who  ahonld  commit  Its  contents  to  his  memory  would 
agement  directly  "puts  money  In  hia  puree,"  and  in-  llnd  its  price  an  Inveetment  of  capital  that  retnroed 
directly  doea  more  than  anythlngelae  to  advapee  hia  ,  him  a  most  usurious  rate  of  interest.— ^.  T.  Medical 
reputation  with  the  public.  From  this  purely  mate-  ■  €huelU,  Jan.  S8, 1871. 
rial  point  of  view,  aetting  aaide  its  higher  claims  to  ' 


B 


T  THE  SAME  AUTHOR.    {Lately  Prthlished) 

RE8T0RATIYE  MEDICINE.    An  Harveian  Annual  Oration,  deliv- 

ered  at  tha  Royal  College  of  Physicians,  London,  on  June  24,  1871.     With  Two  Sequels. 
Xb  one  rerj  handsome  volnme,  inittW  llmo.,  «xVii^  t\Q\^, %V  ^. 


16  HxHaY  C.  Lia'8  PuBMOATioiifl — (Pra 

IJARTSHORNE  [HENRT),  M.D., 

il  PrnfuKT  of  Bygf"  '»  **•  ITnivtrMt  a/  fmuytnai 

ESSENTIALS  OF  THE  PRINCIPLES  AI 

CINS.  A.  bftDdj-book  for  Btndcnta  and  FrBoUtionn 
pioTcd.  In  ona  bandiDiu*  lajil  llmo.  Tolnme.  (Pr 
Thl(  mila  npltoDM  or  madlcal  kmiwladfa  hu  >1-  malum  ■! 
re«<IT  bepn  noUcail  bjr  a>.  It  l>  ■  ilia  mKBin  of;  nutMfoiasi 
m^'il  iVttaa  wliciiM  inil  pncilca  at  mcdldDa.  Tha  '  whldi  all  Im 
modariiiiifilh<>diDrirKtiaaiii.>Bd1riil]an>a«riiawlii  I  IhaltfoUstai 
dtManiarad  itats.—Bottim  Mtit.a^d  Surt.Jounud,  ,  Hut.  1B71. 

JM.  jJuowl,  flo>.  ISTl.  '  I  f,™""!"". 

suvrallf 'eoBsldarad',  Iht  wliol'a  balaf  mirkad  bj  |  dauiDd.— Ci 


LECTURES    ON    THE    PRINCIPLE! 

PHTSIC.  Dellnrad  »t  King'!  Collaga,  London,  i 
Tiiad  and  anlargad  Engliih  adllion.  Bdilcd,  with  i 
(rntlgni,  b;  HniiBr  HAttTiaoaid,  U.D.,  Prorattor  of 

■jlTnnia.  In  toolargaaDdtaanduimaSTO.  TOla.  Clotb,: 

ki  leofiht  afLar  mauT  mODthH  of  aipaelallvD.  wa    advaatitM 

haTvihaBaLliractlDaordadLagoanaLTaa  tbla«*akla    DomlitDad  v 

jpvaHiuioii  ol  a  railMd  and  aoUriad  tdlUoa  or  Str    tttitj  at  pii 

JHl  far  cDDf ra[D)alluB  aoil  tai  IhaDkralaau  Ibal  Sli    dtrfnl  foraDi 


■oniLlbfa 

[etl>loii  lliai  wii  poulbla  dnrloi  tb*  eatllar  and 

botlarparludothlilKa.    Cafafolljpaartogln  rtTlaw 
aomaartb«ii>oilUtririalaaadlniporUBlpattaol<i(lcal 

r;.w,; 

It  of  mankind,  la  JaDiunn  ■hlcli,  lor  pr(.!lidoB.  ilgor, 

and  ala»1eal  ilagaaca.  haa  laralj  bvai  MBalled,  and 
aeier  .arp.-«d     Tho  rr.l.laa  ha.  aTllaally  baac 

d'ri!<S*(re= 

nii»t  carediLlT  duna.  and  Iha  reaslla  apiMarfnaliaoal 

'w^'llK 

afirj  pata.— Jfrtt.  Xed.  Jauri.,  On.  14.  teil. 

and   yai  wi 

mora  tban  'call  alLtallon  to  Iba  tpaolal  adVanligea 

siiallancali 

alsD,  (ha  atHfaor  baa  dlipla^ad  all  (h*  eharna  and 

»""■  "'  "" 

fiUNGLISON,  FORBES.  TWEEDIE,  AND 
THE  CYCLOPEDIA  OF  PRACTICAL 

Trantiaea  on  tb«  Nator*  and  Traatmant  of  Dliauai, 
DiiaaaM  orWamen  and  Childran,  Uadioitt  Juriipnidan 
DOUio  TOlnmai,  orslfildoabla-oolamned  pagM,  itrong 


jpox  ( wiLmm.  M.D.. 

■i-  Holnu  Frof.  of  CltnUaii 


i>  Frof.  of  Cltnliai  Mid.,  UnttmUg  Volt.,  LtnOon. 

THE  DISEASES  OF  THE  STOMACH: 

tha  "DiagDoali  and  Traatmant  of  tha  Varialiaa  of  D 

With  llluaCratiani.     In  ona  haodioma  octavo  Tolane. 

•a*  Publiibiag  in  (ha  "  UaoicaL  Navs  ahd  Librahi" 

Thspra.eniadlilnnorUt.  W1laanFoi'(»rTadnil-'      Dr  Fux  ba 
rablBwnrkdlffiT.  rrDiDlhaprFcadlniln  tliallldHla.  «)la4ce.  wb 


jyRINTOff  {WILLIAM).  M.D.,  F.R.S. 
^LECTURES  OK  TH-E  DISEASES  OP  T 

InttodaatUn  on  Ua  knaMm^  ku&'V^'jAAan.  tmm 
lion.  With  l\lnrt,T»ttoM  ottTKuA  It  <ito^»»4»o 
estrnolotb-     %%  Vt- 


Hknkt  C.  Lba'a  PuBLioATiOHft— (Dtseoeee  0/  Lunga  and  Searl).    Tl 


*■  Pro/ttKT  •!/ t>u  prljurtpla  and  Prnnle§  n/  XMIelnHit  Btlltr^  Bnipaal  M-l.  iMItB'.K.t 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY, 

AND  T^EATUENT  OF  DISEASES  OF  THE  HEART.     SmodJ  it-rind  aoU  tnUrgnd 


■•tlMl  IIHtlx  DB  IhoM  xlbJCIlll.  IDd  |  f^^SflS^^B  pro to  ooolM  1 1  fQlL  mMniill'iSSVJ 

ilihetar*  B  lAiBMlMiiaiiihut  [  •'•"fJ  !«""""■•'■— ^'™»'  JW- ./our*. 

ID  balBg  iB9r*  ailEadiilr  Kddwb,  dt       « Ufa  man  Unn  pleunta  da  wa  htll  Iba  •.iTaal 
Taaleamed  !■  Ihli  wdDlrT  Ibia  Dr     lh1(  iriitlf.  For  II  Allrn  irld*«p  db  Iha  ll*t  uF  Mil- 
llnglji  icIIDDVlsdn  W.  •Dceau.  mcra    b.nlti  foroiirMhoul..iind  li.fcrlts  pmclUlonat.  Iba 
the  TolBDia  OB  d!.tiM4Ji  ot  lh>  h«rt.  '  mo.!  valutil*  |ituUu]  varkor  luklud.— JT.  O.  JtuE 


r  r^B  sjvB  AUTBoa. 

A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLORA- 
TION OF  THE  CREST  AND  THE  DIAGNOSIS  OF  DI8BASB8  AFPBCTItI9  THE 
KEBPIRATORTORQANS.  BHond  Bnd  revLnad  editioD.  la  aDahBadaaina  astiiTO  volama 
ot  bVi  pas*'>  aitr'  aloth.  $1  60. 

JaciL— PuMn  JfadtraJ  fVw.  Fab 
Tba  ok*ii1er  oo  Phtliliit  li  rap 

Ji^DLLEn  [HEyRr  WILLIAM).  M,  D., 

'  Pltyiricitln  to  at.  Oe-vgn-t  B<:rpOal,  Lon'tiia. 

ON  DISEASES  OF  ^HE   LUXQ3   AND  AIR-PASSAGES.    Their 

FatliDlogj.  PbyilcftI  Dlngnosu,  Sfinptanii.  SO'I  TrentineBt.     Frgm  tha  tBCODd  nnd  ratiaad 
Kngllih  adllioa.     Id  ona  bandauuia  ocUio  rolamo  of  kboat  5D0  pagaa.  axira  dalh.  $3  »0, 


^1  SiHfitat/ot  Vio^nnpltuH.  Bronipton,  and 

T/fTlLLIAMS  {CHARLES  T.),  M.D., 

'  PhgilelantaOtHi^ipUai/'ir  Oantumpllon. 

PULMONARY  CONSUMPTION;  Ita  Nfttiire,  Varieties,  and  Treat- 

msnt.     With  kD  Aailjaii  nf  Oa*  Thouiand  citssi  to  aiamplifj  U«  dDrHlJDD.     lu  ant  neat 
octavo  roluiaa  ot  about  liO  pagai.  aitra  cloth.     {Jml  Iiiuui.')     SI  SO. 

iona  Mlhor ;  bat  probablj  Ihara  I 


^f  Ihamnrlild  pi 


(bapur*.  lad  Ib  Ibe  hlitorr  if  tBdlrlduil  eu«  ai- 
laaiiid,  hi  itlal  oF aara,  orar  tan,  IwaBlT.  ibinj,  aa* 
a'aa  iBtiy  yttn.—La*dtni  Lane^.  Oil.  tl,  l«fl. 


,.«   .l«„„a,    «a.B.'^ 
linn.  To  do?il.«*'Df .'wiri™-'  iti'i""™"" Tl^^ 

oplBloa  tbai  Dr.  WlllUiiBa'a  fraai  rapsuilon  la  tatty 
ualalalaad  hj  tlila  book.     U  la  andoablMlI/  ob*  o( 

•pMial  dlaaaa*.— I>nid.  JTad.  riauf  mJ'ffoa.,  Bei 


LA  EOCHE  ON  PSEDMOIITA.     1  tol.  Sio,,  «»1t«    UMITH  OS  COHSDIIPTIOII ;  ITS  BARLT  AHB  Rl 

oloib.  uriuupBgaa     I^teaUnn,  MliDUBLE  STAOBS.     1  to].  e*a  ,  pp.  S.11.    tl  at. 

^^.Vln^H^^Mun^f?'^'*''.''?''^'*.^''.?  8HKC-,  WiLBnsOIITHEDISKitSISOFTHGBEAKTAKIl 
....IB...     Ilia  ORBiT  VSaHgl.S     Third  Aiaartcas  adlUoa     " 

1  >r>l.Bia..UOpp..iil<i(tl.     «t<A. 
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1»  7: -Vf.T  C.  Lea'r  Pvbltcattohs — (Practice  of  Mfidv-inf). 

JX  -„•-..-     .  lf-*,-i»»  *7i  r/if  MnnchfMer  Srkool  of  ?TftUcin€.  Ac, 

A  p:' A'  TK'AL  TREATISE    ON  URINARY  AND    RENJ 

i  -  ••"  -   .-  ..::iir.ir  I'rinarT  DepoFite.    Illnftrnted  by  nnmeroQS  care*  and  ^cra^ 

s.  _    -     .'.  :'r'm  ihe  Second  Revised  nnd   Enlarfred  London  Edition      In 

-  1-  zie  v-rtavo  volume  of  616  pages,  with  a  colored  plnte  ,•  extra  cloth,  $■ 

Its      '■ 

T':*  ■■"-"""   •    ■"  s-v:*^*^^  f^V«  work  tn  a  very  thn-nngh  pevinion.  nnd  bn«  •niiirht  t-. 

:♦  -1-  --..    •    :  ■-.*   i:  — ■  exri-rienre  nnd  inve.-;icaTi-n«.      Althouj^h  every  i-ff  rt  h:i* 

I  H  r     ji.-7    -    'V--*;  ■■.rr.''»  -f  \U  firnier  gire,  it  h:t«  Keen  enlarged  V>y  ahun  Irrd  ] 

:.--r  T  ■  ■■■?  r  *-r.  Inir'  luced.  nnd  u\^i'  a  e-l-.-.r*!  plate  representing  the  aT'ifr:r 

:  f*----  -   -  -■  -'    :"  urir.-f.  trhite  the  price  ha^  been  retnined  at  the   form#T  very  w  ■< 

I-  *-.-?—  '-■'-  ■  ■-• '-'•^'^t'.repregfnted  as  worthy  to  maintain  the  position  which  it  h 
3«  \'r  -  •  »^'-  '-'y  '■ri  a  l:ir;re,  important,  and  perplexing  claaa  of  affectioni.  A 
of  :'-■=  ::•'.  r  i.'"   :.  .ire  aj-r-ended. 

T   -  -     :.:---■■-  ""-u.  i»  T^rr  cnnipl»*te,  d:«f>a«e9  we  havA  «»xamined     It  i- p^f-.V 

%.-.:•.■-■  .  _  —    :  :.  ::  ;  .»*  l-^eo  carried  imT  i^  ii>  ihe  wnntn  .-if  the  mujrirlly  nT  A:ii^r.'-.i 

;-.  :.         -    --■       -■"--   -!->r-ci   rr.     Tho  chunu'Tor^  crt  from  ii»c1«>arneA«  a Dd  simple  .hijq>:vd 

.  ■  •■•  -r  •  •-  -    -•  •  •-  *--  ~rrj  we'l  •1>^«cril)0il,  and  fHctxin  rplalioa  to  dia^Di^Ai"  uod  irt^i'in.- 

:h*  r..     -  -     .    "  -•:  .--.7  •    C-*  •»■>?■  j.r»-*nt  Rfp  ill  u»-  dU»rd«*ri<,  bnd  coataioH  in  c-^r.d^Xi— 1  f  rr 

trA>  I  '  : ■  •-  "     -      *  »•*      'X'.-.'.^i  enzrirings.      It  RMtinn*  of  Bpuce  Jouc%  Bird.  B^.df.  H 

•  nlv  r-'.  -:    *         :-  '      -r  i»-'t  r^^c  min^nd   to   tmr  and  a  hn>t  of  oth^tr  weli-knowQ  wriiTii  i: 

r*..i*r-  1'     :.*:■••«■  "k    i*  •:•-..":  nine  md  ad  inira-  j»^t.     The  charHCters  of  arine.  p:ir- -^l 

AY%  t  >  r.\»:...?     ■     :•-  t -■■—=: -'.i:-    r  -.T!owl*-di:e  .«f  uri-  tliological,  ai>.  iudicaied  t<>  the  n;4k«'j  rv. 

'-  •■  L»#*r7  ■i!-''-^"'.  t-i  *-  i -a'^  .ni  r--l:^ble  guido  to  the  nncru»c»p:ral  and  clifiniral  inr^-i.«!.ti 

ciu-.r-d'.  nh-^rTT'^r.  —  t:  fi>i  M-l  J'7»'r.  cl^^ly  repreiienlpd  both  by  de*f  rjp'i -n 
.  _                                   TLe  m.-tc  la J ".*:«: iiud  pr^iccca'.  ircsitl^e npi>B renal  ■  exvcuied  eoKravinga. — CinciHtuUi  J-.ui 

I 


•  f  DA^^^HAM  (  W.  /?.).  .V.  n.. 


RENAL  DISEASES:  a  Clinical  Guide  to  their  Dia^osis  and  Ti 

AVith  illu:(trations.     In  one  neat  royal  I2mo.  volume  of  304  pages.    $2  00. 


i 


O'td 

nt 
•  pHrt, 

:  r«5C< 

ll  1  H  -     _ 

fill  f«>riii.     H'TP  ••v.'ryth'.ns  p«ii  i..*  t-.ii-vy  f  •uuiLiiiui,         "^^^  treatise  of  Dr.  Ba^ham  ditfc-r^  :>  ■ 
what  1-  ir.'Mi-  i:iii..f, •"iiiit.  iMsily  r-.^-i.  f^ji',1  th.»«lry     >^'' >l"'clal  adaptation  to  clinic:*!   -rii.Iy 
detail'-  (»r  liiii'T  I'lmk-  l'..r.»  ,«i  luif'-  .*  n-^w  iutTO'^t     diii.fcrt.l  aud  KlTn>>st  aphoriKiu:^;  tny[".  w; 
from    til'-   iinthor'-H    .irnnL^.-ui.'ni      T!.'.-  yM.rt  -"f  ihfl     oaNiJy  re.id    aud    t»;i-lly    uudirst-Mi.l 
l>,...k  \y  full  ff  ;:'•  i.l  yyrV.  —  Iirtt.  nn.i  F.r.  21' iico-    «"'^'>»*  ♦•xpri^-i.-e*!  ...Mm*   nt-w   v^-w-    w" 
Chirtiryi'-il  Z*' r/Mc,  July,  ls7ii.  ,  «ri.rthy  of  Ci'iii-idi^ratiou.     Tti»»  v.ihiru- 

HilditioD  t'»  thin  ili«i>iirnn'*ui    "f  ku.  "iTi, 
♦  .  The  "A-y  <Io-<.ilpri..n>.  and  cuinp.ict  in-Hlr-*  .>f  ^tat*^     M"l  nni  fiurff.  J(,nrn..it,  Jaly,  i  ^7■•. 


JIOKLAM)  ON    KKTKNTIOX  IN  THE    BLi>oL>  UF  THE  ELEMENTS  OF  THE    UKINAKT    : 
I  1  v.. I.  Svo.,  extru  cliiih.     7.1  cont*.. 

Toyh>'  (r.  nAxi>FiKLD\  mTd.] 

CLlNn\AL    OnSKIlVATIONS    ON    FUNCTIONAL    NK 

I>I>OKI»KltS.     Second  Aiuericun  Iviition.     In  one  handi^ome  octavu  volume  o 
extra  cloth,  $:i  25. 

ifAkiMi  Hi-  a  whnlM,  th<*  Work  before  ni«  fnrnUhoM  a  "      We  mn«t  cordially  r-C'>TD!:ieDii  it  !o  ■■ 

ihi»rt  b'll '■••li  ihN' MoriMint  of  the  pmli.rl.iL'V  ;iad  treat-  of  thU  country  a.-*  Mipplyins.  in   h  <r-a 

pjpiit  of  y  »■''*••' "f  v.Mv  p. iiiiinnn  hut  r..r;ainly  highly  d»>fi<i»»iicy  whicli  nxi-siH  la   ih.*  n>->J:c.il 

oliM'nri'  tli-"iih-i'*.    Tli»-ad\-uncfil  ^liiiN>r.t  will  find  it  tli^  English  Liugua^e. — XiW  i'ork  Mfi.  J 

a  rich  iiiim*  >''' v:ilual»i,.  fjn-j^,  while  the  iii'^licHl  prac-  1>«7. 
tiiioner  w'H  'l«'riv.«  fr.nn  it  ni!iny  »  Hn^'.!estivf  hint  tt> 

aid  hiin  iu  th"  di;iytin>iN  of  "ui^rriin^  ca^o.-.,"  !in»I  in  The  volniiie  in  a  moKt  adniira)-!*'  tii*— 

determl«''"»f  tin-  tnie  Indications  for  tlnMr  aiii»'lii>ra>  anti  practical  sagi^etitluUM.  —  Cnna-ti  ^f< 

tlon  or  cnr*:.—Aiinr.  Jiturn.  2fnl.  Uri.,  Jan.  1n;7.  April,  lt>t'>7. 


s 


LADE  {]).  I).),  M.D, 

DIPTTTIIKIUA  :  its  Nature  and  Treatment,  with  an  account  of 

tory  of  its  Prevalence  in  vari(»us  Countries.     Second  and  revised  edition.     I 
ruyal  I2mo.  volume,  extra  cloth.     $1  25. 


TTUD>^nx  {A.),  M.  /).,  .V.  R.  I.  A., 
LE^TUKKS  ON  THE   STUDY  OF  FEVER.     In   one  vol.  Sv 

Cloth,  $2  50. 

TONS  (HO BERT  7).).  K.C.C. 

A  TREATISE  ON  FEVER;  or,  Selections  frora  a  Course  of 

0"n  Yev«-  \^»^^^v^\^^  '^'*^  ^Ci^iw."**  qC  Theory  and  Practice  of  Medicine.    In  one 
To\xmL«,  ol  i'C)^  v«^%,«^ft^  %l\.T^  <:\o"OSi.    Vi  *& . 


HsmiT  C.  Ii«A'B  PiTBtrciTiOHS — (Venereal  Diseases,  etc.). 


SaUSTKAD  {FKEKMAy  J.),  M.li 
Pnf'.toT  of  7«if  rraj  Dfoiuu  at  th,  O^.  0/ 


«  Tor*.  *i!. 


THE  PATHOLOGY  A^^D  TREATMENT  OF  VENEREAL  DIS- 

EASKfl.     Inoluding  Ih*  reialti  of  noeal  laieatigatiuni  apon  lbs  ralu'cnt.     Third  cdUlon. 
reiiBcd  KDd  tnUrgid,  with  illutnliana.     In.  on*  Urga  kod  hknd«ani«  ooUto  loluma 
dxr  7fl0  pagBi.  aitrk  sloth,  $i  OD  ;  Itatbar.  t*  00.     (J«M  Iiiiuvi,) 
In  preparing  thii  ptandmrd  work  afain  fot  the  pr*n,  the  aiithDr  hri»  lohjeclpd  It  to  *  »« 
hnrongh  r«>l*ian.    H*nj  porttona  hnv*  baen  rswrittcn.  and  much  new  initteT  added,  in  order 
•ring  it  eOIDpl«tel7  OD  a  lerei  wltb  the  moal  advaotied  nondition  nf  sfiihilagrapta)'.  but  bjr  ear* 
ninpreaaionof  the  text  of  previoua  aditliini,  IbewDrk  hat  beta  tnoreiueil  bf  nnl;  Flxl7>ri>ur  pag' 
The  labor  thaa  bealowtd  apon  it,  it  it  boped,  will  inaara  for  It  B  aantinaaDDa  of  III  poiltion  ai 
lompleta  aod  traatwortbj  gaida  (dt  tha  praotltionar. 


w.  o(  Ihe 

not  been  pobltalied.     At  a  Iboroagblj  pritolleal  b 

wml  iirpWlU.  arphlllhe  aflatlloqiiof  Ih 
)ieIrai>ia*Btaf>Tpbll»bTnpaal*dliioeB 

.K;.V,i 

11  la  »ra  la  tba  bl.torTof  madlelaa  (a  Bad  anr 

«<r  ellUaa  *!nulLr  a  Bew  wsik,  aad  ■ 

oartli  aa 

fyULLERIER  MO. 

V>         «urp>mi  to  tlu  Utpaal  du 


Utpttal  du  VU<. 


DVJUSTEAD  {FBEEMAti  J.). 

■*-'        pT'ifa—r  n/  Vnmnl  Dli'iuii  la  (A'  fl 


nMiffitf 


AN  ATLAS  OF  YENEllEAL  PISEASES.     Translated  ami  Edited  by 

yRSEHAi  J,  BcHBTRAD.     In  vDa  large  imparinl  4Ui.  nilame  Of  31S  page*,  dnnble-Golamiit, 

with  in  plaUa.  uontainlng  about  l&O  flgurea,  beautirullj  totorad,  mau;  of  them  th*  liie  ot 

life;  Birongljr  bound  in  aitrn  ototh,  tlT  DOj  also,  ia  five  pailt,  atout  wrapper*  fur  mailing,  at 

tX  per  part.     iLaUlg  Puilidhed.f 

Antigipatini  a  Tery  large  aala  Tor  this  work,  It  Is  olTered  at  the  Teij  tow  price  of  Thrbb  Dob- 

t^EI  a  Part,  Uina  placing  it  within  the  reach  of  all  who  ate  inlnre'ted  In  thii  depurtment  ofpraa- 

tie*.     OantlemaD  dealring  earl;itapreu)0D>  oftha  plntat  would  do  «at[  to  order  itwilboBtdalaj. 

A  tpwlmva  of  the  pUt«  and  text  aant  free  b;  mu!,  un  raoalpt  of  35  oanta. 

>d  to  nelli°da  or  linlminl.  Ibat  weiDlgbl  nr -niae- |  —Oall/n^io  M«d.  OaMle.  Uirch,  IMS, 


I 


"'  ir^-s', 

pIrndidiT  IllaalraUd  wo'li  la  tba  1 
our  oplqlnn  Ha  mote  ntemi  than 

Aa  a  wb"le,  11  teaelin  all  that  can  be  Uachl  br 
neiiaa  ft  plataa  aad  prlal.— LuMdvit  LancM,V^n\> 

ia,iw*. 

rroB^thorlfl 

Tha  Bftb  a 

daoniliidlaa*<tMbaiaflblaiaa«Blllii' 

Mh"d  na.  and  wa  hBTa  uu  hHllallui 

SnpaMor  Lo  aBTlhlngorthe  kind  *Tar  before  laiDi~] 

Tbe  praeHllDoer  who  daalrea  lo  norlernABd  (hli 

IHk. 

DomtnfM  Jfti.  Jatimal,  Klj.  IMK. 

good  ace^Qi 

of  111.  diKv:..  of  which  h.  ireala. 

Tbii  1>  a  work  of  maater  haada  os  both  tldaa.    M. 

"(lllMlr.*! 

CallarlarHK.rMLj'aeaBadlo.welhlBltwenlnJlrnlT 
•»  ta  a  paar  of  Iba  Ulutrlona  and  reaerabl.  ilaord. 
while  Id  thia  EODDtrT  we  d«  aol  baallale  to  aaj  tkat 

addlttoBBl  iBterMt  and  lalne  pM«« 

bTlbeTMUD 

OB  0(  31.  ealierlat'i  work,  with  i 

ud  ItaBela 

Dt.  Bnualaad,  aa  an  aBlhocftr.  li  wllbiial  a  rllal 

dental  re»B 

kibroaaoflbeBoalamlnrnlAoatl 

A»ariDEOSrr«adaralhailheuLllaalnllaB>l*ll  Ihe 
whule  hlatoir  "f  """»l  dl«a».  from  tn  Inospllon 

i.J(co.O*(t 

JlarlW,  Jnly.  IM». 

JfLL  {BERKELEY). 

■'-'  Sorgtan  to  (A«  tor*  Boipltat.  i^adon. 

ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS.    In 

ona  haDdiama  oetavo  Tolnme  I  eitraclDth,  (3  2b.     (LaUl^  FihHiktd.) 
BrlBctaK.ailldQHilbe  entire  litiratnre  of  the  die-  1  In  whniD  we  oonld  moil  eajneUlT  iMornmend  iH 
BOedeiwa  lolbepreMBldBT,  aad  i1tId(  wUb  great    slndjr^  •thtlsllln  no  leUDearul  lolbepnalUleaat.— 
■blUI;  Iba  rennlla  of  modetn  retearah.  It  li  In  eierr    St.  La«U  Mat.  anil  Surg.  Journal.  Kar,  IMa, 


f.  r.  jr«i.  Bife 

1  adaiLt*bl)>airaBKed  fbibu 


Kw^ndetfallreo 


AlllbeteiDalllK 
iklolbabegiaDai 


I  Siirir.  Joanul.  JIargh.  IS(V. 
^ISSL  {H.],M.D. 

A  COMPLETE  TREATISE  ON  VENEREAL  DISEASES.    Trana- 

lated  from  tha  Second  Enlargefl  eerann  Edition,  bj  FaiPEaic  R.  Stciiuoi,  M  D      In  W 
nelaro  ralnine,  with  lIluittaliaiiB.      (..Preparing  .^  ' 


•0  HuKT  0.  LU*B  PoBLnunoH— <2NwnM  vftkm  AH»> 

1ir/L80ir  {BBABHUS),  P.R.B. 

ON  DISEASES  OF  THE  SKIK.  Wtth  mtutntloiu  on  wood 
MiUiAmwlswi.<lMaA*ilxlhM«MlMii«Bi^*«dWM.  I»c— Www^ 
or  onr  SN  pwii^  •>. 

A  SERIES  OF  PLATES  IIJ.1TSTBATINa  "WILSOy  01 

■ASH  or  THB  BEIITi»M^Mtei«t»M^VMKtlfld|j«>MBlMpliMi«r«l 
ton  «•  anoUWr  MbMd.  ^mSc  O*  HoHMd  AMtaaw  Mtd  IMkatan  W  • 

■  tkMth«dwofMtaM^    AlM,lBHta«Mk,»tM- 
AIw,lk*lMtudPtatai^b«BidiKOT»teBiM**ntaM.    BstrB«lalk.«llL 
•ub»vi)iftMtha«MbMbn«UmBHl«ulbli     I*  «h  tMUt^  ^te  41mmm  AaiH  t 
uU  uaf UU* Iwlp.    Mr.WIlMabUlMakM^Md    a  •■»  W  thk  MuOM  VMk.— CkM< 

Ua  boak  «  dlduMof  Ihi  Aim  kw  Im(  kMB  re-       -WmM  wWl  ■■iimmibI  U  U  Ita  n 

BT<MU«MM  tha  kMt  M»t«Ok«  MtUt  M  ttit  I  tkTk^MkHlbrMMM    MWlB  « 

KmnL    Tb.pr«MI.UIl»«li«w(Ul7pt.p»M.    SJET"^^  -"^  ^= 

•BitanghtntBUiiaTlMamlotkanawttlta*.  rn  I  ^  ^ 
IUi*«ttlaBinka*«ktHlBilBdadlkabMaaiUHflH       Mr.H 


TBE  STUDENT'S  BOOK  OF  OTTTANEOITS  MEDICINE  » 


JfEUSAN  {J.  MOORB).  M.D^  M.B.I.A. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE 
Tlftk  AB«tw>.  trim  tbt  MM»d  ud  nluf*!  IMrite  aMIoa  ^  T.  V.  BM 
Im  OH  »Mt  M^al  Uno.  TOlDM  af  4U  pf ■ -■      "  "" 

hUr*1iMl  ta  aU  tlwNaMiaMatii 
ywiCpnalUfaBan.— iMHi-  -"  -^ 

OribamulaAaigtlkav . 

roaJ  ■■naBlaJ aaM»aad»tliw  to ofcr,    ItlaMhr 

ba  BaMuBplaU  ana  aflla  alia  UalkuappMuW,       

udftrtkaMBduttbarasnbaMuirktiksBHB-   ikta  that  lU  ba  proaanJ  br  U**ta<aa1 

far*  wlib  II  la  pnMlaal  valaa.    All  thi  lUa  41aeo'    f"   ' '  —  '— 

nrlaa  la  DrrBalotofr  Iut*  baaa  loir  asUaad.  ■*<! 
QT  THB  SAMS  AUTBOX.  

'     ATLAS  OF  CUTANEOUS  DISEASES.     In  one  beantiftil 

Toluma,  witb  azqnirital;  aolorad  plal«a,  Ao.,  praaaotlnK  abovt  ob*  hsndrad  i 

diaaa**.     Eitn  elath,  $i  tO. 

Tht  dligiuls  or  «rniH[T*  diHWa,  kowarct.  aaiai  I  tnallnad  la  aoaaldar  It  ■  varr  aaBartor 

all  ilnnin>uiiMi,  !■  t<tt  diaeall.    Rararllialaaa,  |  blalBiuaaimla  Tarbaldaaeiiptlca  wUb  • 

"r.  ll>llcmi.bu»Trilii[r,"a>faraipaaalb1a,"(lna    of  Ibi  patlmliicTkBd  (raalBWI of  anpll 

■■'"••^'--' '—  -•■" "loffM  jrid. ^osawtl. 

DDiBiMDd  which  wlli  T>TT  mneb  aid 
Beoll  bnaeb  sf  dUcao 


dnvlaia  dltgDHli  ■ 


il  plKtaa  <tt  tba  AUaa,  vl 
'"  ae«n<iT  kod  baaalr 
7  Talnabte  addlltOB  t« 


TIILLIER  {THOMAS),  M.D., 

■*-'■  PhytUlan  io  tlu  aUt  Otpartmtnt  V  Pb»aa««»  OoUtf  BOtpttat,  As. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Prscti 
Stooud  Amarlou  Bdillon.  In  ana  rojal  llao.  Tolama  of  OS  pa.  With  lUi 
Bitn  oloth,  |I  IG. 

.W«  an  oflDiictsiltoailj  r*»Bim*Dd  II  ta  tba  ita-  |  Il  !■  a  asaaln,  pUla,  praotlMl  traaUaa  i 
daat;  tha  ,i,\t  i.  oltar  and  plnuni  Io  raad,  tha  ou  diHawa  ol  tba  akin  i  J  aat  a«ab  awa 
■■tier  I.  good,  and  [ha  daacrlpllooa  0/  dlMu^  witb  aa  >h  Baah  aaadad,  bMb  br  aadla*!  at 
tbanadgaadraiimtDl  neiiniioeoded,arafraquntlT  pruUUonan.  — OMsws  ITnTfral  r-TT 
llta>lra«d  with  wallrHoidud  euei.— £>hu(»  J(W.  Iws. 
nau*  and  Oaitiu,  April  1,  ISU.  | 

ANDERSO.W  {MrOALL),  MD.. 

■'■^  Fha'ii:lan  to  tlu  BUftfuartM  AMn  Dtitant,  atiuaotr.  4t. 

ON  THE  TREATMENT  OF  DISEASES  OF  THE  SKIN.    1 

AnnljiJa  of  EJaico  Thaaaand  Connantira  Cawi.     In  ana  toI.  8*e.    SI.     (Jn 

Tha  TBTj  praetlonl  dhtniotBr  of  thij  irork  and  tba  aiteniiTa  aiparlaiiM  of  tha  aath 

mil  to  tandn  \k  assa^\t\«  Vi  >h«  ni'DHt\\n'»  <><  t^a  •'  AaimiCAn  Jocbnai,  op  Taa 

BciBHCVa."     WUtn  c(iia'D\«>M, 'v&  i.^«  "&«,'»  ■A'B\d&«ka.t,"  ^V'wVa.^n  «Mnnl  aagu 

*'a«I  oataio  loVuiua. 


HwiBT  0.  Lba's  FiEBUiuTTOiM — (iMteMM  ofOhUirt*).  tl 

aUITH  [J.  LB  WIS).  JU.  D.. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

CHILDRKN.     Second  Edition.  rsTlsid  nod  grcUl;  anlmrgrd.     Id  ana  bBWlBoms  noUvo 

toUaif  of  742pi.g.i,  aiUaoloth,  ffi;  Icnthar,  $R.     (JmiI  hitud.i 

pKOH  TUK  PBirirB  TO  TH>  SecuHD  BdITIUH. 

In  prcHBtlng  to  the  profrFaion  Iha  isaotid  f-JUion  o!  hit  wi^rk.  tba  author  f^raterullj  anlinow- 

ladgaa  tha  fiimrubla  noaptlnn  aseurded  Co  iba  firit.     Ha  hu  andanTortd  la  marit  n  enniiriminic 

or  thli  *pprob<tUoB  b;f  rtndarlng  the  volume  laaoh  mora  Dompleta  thiD  befora.     Naar1<r  Inanlir 

Birth.  Riichiiii,  TuhnrSUlotin,  Scrofula,  lotermilleD  I.  Ramlttent.  and  Tjphoid  Peveri.  Ohorw, 
■nil  lb«  inrinug  forma  oF  Pnriljili,  Uany  n<-w  fiiriaulie,  which  ciperieuoa  bui  ihown  lo  ba 
utarul,  hara  baan  introdnnsd,  portioni  of  th«  text  of  ■  Ita  praetical  natara  hnre  barn  eon' 
danieii,  and  othar  pnHlona,  arpcoialtj  Ihnia  rala^lini;  to  pnthologlcal  bittolog;,  havn  baan 
rewrittan  (a  correspond  with  tecvnl  diuovarieB.  FTerj  affort  hat  been  innda,  hovacar.  tii  uio^d 
■□  nndua  cnlargamcnt  of  the  vnlnna,  but.  notvilhitandiof;  thii,  and  an  inoraue  in  tha  iitt  at 
Iha  page,  the  nnmber  of  psgai  bu  baen  enlarged  bj  mora  thiu  one  hundred. 

217  Wkht  Kts  Stkikt,  Hkw  Youe,  April,  1871. 

Tha  work  will  ba  fuund  to  euntain  nearlj  one-lhinl  muie  mnttar  Ihan  tha  prsTir.ur  edllion,  and 
it  li  flonBdantly  praaanlad  ■■  In  erar;  rai|>«ot  worth;  to  b«  raetiTed  lU  tba  atnndard  Aaicrloiin 

■     ■        wall  at  Jodldou 


Kanoll  &iBiMnndDA>..Jnl]>,  1971. 
jfk  tlial  learaa  lliria  lo  be  daalrod.— 

0  bmik  DR  ibla  aubjeel  thai  wa  eaa 
imt.—0inel%tuaimiHle,i'aiieV,-1%. 


Bn.  qf  1*^-  ""d  Pkarfveu.  Aog.  UT'^ 
Waci>nh<alDlvrHM.daiilhiHlm>ni1nrei>aiiiniaed. 


(lONDIE  (D.  FRANCIS).  M.  D. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 

Slith  edition,  rariaad  and  augmeatad.     In  ona  large  oetaio  rolume  of  oearl;  BOO  «lo(elJ- 
prinlad  pagee,  extra  aloth,  $5  3b  ;  lealhrr,  tt  35.       {LalHf  luutd.) 


b»nn  bmogtat  foiwaFd  b  y  lb  •  G  an 


VfTEST  {CBARLES),  M.D., 

•  '  P\yletiii  la  Iht  Hiyrfjlliilf'-ir  HM  Ohlldrtu,  *e. 

LECTURES  ON   THE   DISEASES  OP  INFANCY  AND  CHILD- 

BOOD.     Pink  Amarloan  from  tba  aiith  revlaad  and  enlarged  BngXah  adltion.     Id  odo 
large  and  bandaome  ooUivo  TOlame.     Clnlh,  f  4  5(1 ;  laalhrr.  JS  iO.     Umii  RtaJ^.) 
Of  alllhaEaglial.  wriun  os  itaa  diaaaaaaaf  obll- 1  llTlag  aath»Hllei>>a  tbe41lllcnlId<p>rliai>Di«r  rnndl- 
dr.a.  Ilura  I.  lu  one  .o  entlraly  -alUficlory  le  da  a>  |  «1  aclaaca  la  whiah  be  la  meal  wW.ly  kniiwa.— 
Dr.  Wen.    F"t  jra.ra  we  h*»  bald  hH  .plai'.a  at    BiHKmlhcl.aitiJtryre./nunial.  April  »<.I8«. 
ImlKlal.  and  bare  regarded  Um  aa  ona  of  Iha  bi(beat  | 

DT  TUB  BAKE  iUTBOR.    fLattlv Imu^d} 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 
HOOD ;  being  the  Lumleian  Leclurea  dallrered  at  Iha  Royal  Collrg.  of  Pbjaiciana  of  Lon- 
don, in  Uarch,  1871.     In  una  toluiae,  auiall  llmo.,  aitra  ololh,  SI  DO. 


SMITH {EOSTACE).  St.  D.. 

^  Fk)f,lnnn  In  Hit  A'r>rtAiw.(  Ikmilon  Frit  BtrjimMni/i.r  9f;»  nhUdm, 

A  PRACTICAL  TREATISE  ON   THE  WASTING   DISEASES  OF 

INFANCY  AND  CHILDHOOD.     Second  Araerioan,  from  tha  Moond  reriwd  and  aniargod 
Knglifh  edition.     In  on*  bandaoma  oolaTO  tolnme.  eilra  olutb.  |3  &0.     {Lattly  hintd.) 

Ijr  e^n.ay.  an  adaqoala  Idea  of  Iba  ■Baaj'  .objaati  |  aidarHi  ellb«  mllaiataliy  «   dtracl'j       We'  are 

KDdaal  apoB  the  miladtea  o^'hlldWd,  that  a  Irai 

a."lr^obrIe1"ha''!o«Iwa'"lWq  of  maox  !r«r"na  I  dria  Taal 
efwbleb  Itlaaajiaptaia  land  llila  Iraxoallantl;  wall  apitlS,L( 
done  bjr  Dr.  Snllb.    Tba  book  might  airly  bt  da- 1 


QOERSANT  [P.).  M.  D.. 

SURGICAL  DISEASES  OF  INFANTS  AND  CHILDREN.     Tr»nB- 

laUd  b;  K.  J.  Dun  a  LI  MX,  U.  D.     In  one  neat  octaro  Tolome,  extra  glolh,  %i  fiO.     {ffiM 
Rtady.)  __^ ^_ 


Heh&t  G.  Lea'b  Poblicationh — (IHaeaaea  of  Women). 


rpilE  OUHTETKICAL  JOUIlXAf^ 


THE    OBSTKTRICAli   JOURNAL    of  Great    Britain   ami  Ir 

InrlD.ling  HinwiFERT,  nnd  the  Diaraeiesui'  Women  »ya  Ixpani*.  Wiiff  in  .' 
enpj.limcnt,  fdlteJ  bv  Williah  F.  Jehkh.  M  D.  A  mdnthly  nf  kb^iit  !-a  -rini 
very  bnnilaoincly  priDttd.     Subtcriptiun,  Fiva  Uollari  |icr  BDnnm.     Siii|;l*  Svi 

Cnmmrnr-ini;  with  April,  IRTS,  th«  ObPtatripiil  Journnl  will  cnplfrl  of  OriiHnal  Paprri 
bh  iinrl  Fi.rt'ipn  Cnnlrihutnri  I  Tmn-ncliun)  nf  t1»  Oh.<i>-tFi<?nl  Swietici  in  KnirlaD'l  >ir,j 
K«|inrtg  nf  ll.i'pital  Pmotiec  -,  Rtyiewt  and  Biblionrapbiriil  Xi.licfii ;  ArlU-lM  iui.|  ^-U 
Hnl.  Hlelorkiil,  Furrniie.  *nd  Mii>w1laD«c>u-< ;  gckcliuDH  Truiu  J..urtwl9;  CorcrffmJ 
C-illrvlirii!  tof-fthrr  Iha  voKt  Hmnunt  of  inmlerinl  dnilj  nccuinuliitiiiK  Id  IhiK  iini'nnac 
pMlf  impruf  ing  dapnrtmaat  nf  madicnl  rciEnca.  the  Tkia*  of  the  iafi.rmatina  irbich  ii 
*anl  In  Ihr  i<>ib<pTibrr  111B7  ha  aalinintad  rViim  the  cbaraolcr  of  tha  t;ciit1«inrn  nhf  faai 
tirnmWd  thrlr  inppnrt.  includitie  tavb  nnmM  a>  thn^aDf  Dr(.  ATTifiLr..  Ruikrt  Biime 
Be:c;>et,  TirxM.tH  Ciiamieiik.  FLiKTWi>an  CiiDnrnai..  Matthrws  DrurAV  Ohailt 
BR.txTi>^  Hii'Kt.  ALfRei)  Mkahowk,  W.  Leixhha:!,  Albi.  Simfiu!',  Tti.kk  Sunn.  Ei 
Tu.T,  9piN(-EitWiii.Li,Ac.  Ac. ;  id  abort,  IbireprMeDlatitr  men  of  Britirb  Obi[*lnr>  * 
coloKj. 

In  order  In  nndar  the  OMTBTRirAL  Jann-dL  taili  adniDitte  to  Iho  want*  of  the 
prnfafriiiD.  eni-h  nambpr  irill  conlain  a  Rupplarnanl  dcrotd  to  the  aJvancai  m.iil*  in 
ami  OynacoUgj  on  thin  did*  of  Iba  AtUtille.  Th<«  porti.-n  of  th*  Journal  will  be  1 
•ditnrlal  charge  ornr.  Wu.i.iah  F.  Jevks,  to  who m  edlioHnl  eommatileutionf,  eichjB, 
for  review.  Ac,  ma.T  be  addreaaed.  lo  the  oara  of  Iha  piihlliher. 

•e  •  CoiO|.lele  rrtt  from  th*  beginning  fan  n"  i'lnjier  he  furnifhcd,  bnt  lubaoripliini 
menfe  wiih  Jiinuarj,  I87J,  or  with  Vol.  II.,  A|.rll,  1874. 

TWOJM.S  (7*.  (f  aillard\7m.  f)~. 
A  PRACTICAL  TREATISE  ON  TIIK  DISEASESOF  WOMEX 

edition,  enlarged  and  Iharoagblj  rrTifrd.     In  one  large  knd  bandinme  orlaro 

TM  pBgre,  with  SIB  illnatratioDa.     Clotb.  t&  OO ;  leather,  Sfl  00.      ( Laitlf  /jihaj 

The  nolbor  hn*  taken  adriiDlnge  of  the  opportunity  afforded  bj  Ihe  call  for  annlber 

tbia  work  lo  render  it  worlbr  a  contiDunnre  .if  tbe  rer;  remarkable  furor  with  whi.-h  ii 

reeelred.     Ever;  portion  haa  been  inbjacted  lo  a  conKcientioni  reriiiou,  aererul  nci 

aave  been  iidiled,  and  no  labor  apnred  to  mak*  it  a  eorapleto  treatira  on  tlie  mo«t  adr* 

dilionnfitri  !lii|M,rlant  aohj^fl.     Tha  |.rHent  edi'ion  therefore  O'.nlninir  abo.it  ..ne-tl 

revioufone.  notwiihxan'lincwhii-h  the  rri.-e  haa  bren  m^iiuiHinrd  -.m 
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iirtD.liiia  l>r.Tli.<uiA>'>  wrK  a. 
'I-  ur  1|.  kiad  mi  pnblltlinl.    ^ 

1IBJ7.— Luiuf'.H  L'lurd,  April    ' 


f-.-li>,.«.  .■!.■:,  ^iiilw;y'n.w  w..ik,   Nj  K-n-ial  pme-       TliH  la  a  B«w  aad  r«nwd  e,Iiti.vn  of  a 
n.il  Hvr^  /'.rn.il.  n^j^  )k;j,  ciniBi^aded  Id  the  faeunblv  alieti;i-i.  .-f 


fJOOaK  [BUGH  L.).  M.D.. 

■*■■*■  &<iirrauii  PT^f«uhiriif'jMiirifi.»e.,inlht  /rnlrrrill)/ 1,/ PnimiilM 

ON  DISEASES  PECrLIAR  TO  WOMEX;  including  Displacement! 

or  the  rtorot.     With  orJKiniU  illnitr&lianF,     e*eoud  (dlllon,  raHaed  knd  •n]»rK«d.     la 

an«lH>tdllfDll]rpriat«docUrD*oluiDiinr&3I|>ii««.  aitraolotll.     $160.     (Laieip  Ii3H4d.) 

fVon  mar.  W.  a.  BTmiiD 


OtUrei.  dUcago. 
Th*  book  )>nTt  Itin  lniir*M  «(  ■  i 

»mwi.  Ilirll 
»>b»l  ■  •elioi: 
via*  10  ft  in*. 

Prabuar  noam'i  wurk  1i  IrnlT  "  ortfliiil  ona 
IMm  b«(laiilaK  la  ni.  muMqiiantlT  bo  ob*  caiM- 
•HalUhuti  wLthaillainlBf  Kna(blB(nn*.  Tha 
boak,  Vblth  la  bf  BO  Hiaiil  1  Imrj*  ana.  In  diTMtd  InCi 
lwagTuda«Uosa.Htsipaiik:  fl™t,lh»lltaiillo»iif 
tb«a*rtnna  arDpalhlca  or  tha  mtfrna,  und.  ■MDlldly, 

WllsTar  Id  Iha  fmioeDc]'  at  IslammBilaiia  or  tli« 


>hap^  Ualrnniaotanfiimi]  Id  b^  oacanllinT,    Aaa 


Ib  Ibla  pulni  or  Tla*.  lb*  inaltH  nt  PrarMf" 
Hnil^  will  be  iBilliiMBaaM*  In  (Tarj  >liiil*Bt  U  I" 


Tp-EST  [CHARLES).  M.D. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Tliii-d  Am 

rrom  (ha  Third  London  aditloD.     In  ona  a»t  oeUro  TDlniii*  of  abuat  i'. 
olotb,    IS  Tt ;  iMther,  |4  T&. 

iDBble  (aids.— X  J.  Jr«l  -(nirV0  ShuIm*. 

MTa  h>Ta  to  aar  oMI.  *>na<T  snt  d»l-l*«lr.  tk*l  II 


UoB  la  aiiajr  (aioaBU:   comhialBg  pl««nri 
frslt,  bt  ]»d(  hla  FnplLi,  Is  aplla  of  f 


»orb.Uoii 
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llUaaaUialirlllplaa: 


JfARNES  (ROBERT).  M.  D..  F.  R.  C.  P.. 

X#  iAnt^rlf  Phi/jHrtait  li,  M.  T>iimni-t  BatpUnl,  **. 

A  CLINICAL  EXPOSITION  OF   THE  MEDICAL  AND  SFRGI- 

CAL  DISEASES  OF  WOMEN.  In  on*  taan'lantiiao'OiiT'i  >olam*  of  about  t^OOpog**,  with 
tAS  illnalriitlona.     Cloth.  |i  DOj   l»nth<<r.  {«  IID,     (Ji»t  R-oiJy.l 

Ttw  varj  oomF^iU  >papr  or  Ihlf  Tiilama  snd  the  manasr  i£  ohioh  It  hai  haan  flilid  out.  maj 
ba  (MD  b;  th*  aabjointd  Summaij  ofContfnli. 

iNTDonncTiOM.  CsArTKH  I.  Orarif*  ;  Corpoa  T.atana.  II.  Tallepiin  Tabaa,  III.  Fhiipii  of 
ftfrino  Cnrilj.  IV.  Slrnclnra  of  Cirrua.  V.  Iha  VaitlBft.  VI,  EiamioalioDa  and  Diarnaait. 
VII.  Pi|CnineBnoeorUnnoiTh<o».  VIII.  Diwih.rga!.  of  Air,  IX.  W.l»rr  DiwUrj-™-  S,  Poiu- 
l«nt  Diaoharfrra.  XI.  IloinoirhaKia  Dinhartroi,  XII.  ElRaiHcaDDe  olPaln.  XIII,  !liEniHaaB«a 
of  Djiparaunia.  XIV.  eigniflcanea  of  SUrMIl;  XT.  Initrnnianul  Dlagnoalt  and  Tr'atmant. 
XVI.  iHainoaii  bj  tha  Toueb,  lb*  SooBd,  ttia  Ppaaalnin.  XVII.  II  ana  ( mat  ion  and  Ila  Diaor- 
dan.  XTItl.  AmenorrfaoA.  XIX.  Amanorrhvik  (coplinnad).  XS.  Iljamenorrhoga.  XXI. 
Orarlan  I>T<a>*Dorrh(».  Ao.  XXII.  iDRamaiator?  D/amanorrhcn.  XXIII.  IrragularlKaa  of 
rhan^  of  LIF*.  XXIV.  Relatlona  botoaan  Manftmalloo  and  Diaaaaat.  XXV.  DiiordariofOld 
Aga.  XXVI  Oyary.  AbtanoaandUfrnUof.  XXVII.  0>arf,  Hamorrhaia,**..  of-  XXVIII. 
OTirr.  Tub*rot<.  Cnni-ar,  ke..  of.  XXTS,  OrarUn  Cialle  Tamora.  XXX.  Dermoid  Criti  of 
Onry.  XXXt.  OTarianTumora,  Proen»b<<f.  XXXII.  Diagnoiii  ofOrarUn  Tnmnra,  XXXIH. 
Otariao  Cfatt,  Traatincnt  of.  XXXIV.  fallnidaD  Tabaa.  Dlnaaaa  of.  XXXV.  Rrnad  Llaa- 
iDonU.  Pi»a*«  of.  XXXVI,  Bitra-olarlna  QaaUllon.  XXXVII.  e»»iat -fathol^ej  of  IIU- 
rui.  XXXVIII.  Oanaral  Utarlne  Palhoroitr.  XXXIX.  Alteration*  dF  Blood  Kopplj.  XI.. 
MetHlii,  Rndomatritia.  if.  XLI.  PaWif  CatlDllti*  and  Parllonilli,  Ao.  XLII  II  ir  in  a  locale,  Ac. 
XUII.IHaplaormrnlanrDtarua.  XLIV.  flaptagomant*  («ont1nu«d).  XLV.  Ratrnxraloo  and 
Ralroflaiion.  XLVt.  Iiiv*rai"n.  XLVII,  Utarloa  Tamora.  XI.VIII.  Pot^pua  (lUrt,  XLIX, 
Polfpua  OUri  (aDnKniud).     L,  Canoar.     LI.  Uiaaaaaa  ofVagin*.     UI.  Diaaaaaa  ottho  Vuln. 


lULBB.      With  LlloairatloB 


(Eins  nn  WOXjIlt:  BIR  DISXASn  1NI>  tbbtr 
RRMBDIEa     A  Sarlaa  or  Laelaraa  lo  hia  CI 
Tonnb  aad  laipmiad  Miiloa.     I  rol.  Sf a„  < 
1inp«g..,,i,»,|oih,  «  i»;  laaihar.  an  W. 

IKIOS  0»  Till  RtTtTKB.  SlOas,  *MU  TRI 
MR^r  or  cniLDBGD  FBA-BII.  l  rgl,  Sro.. 
3U.  ran  doih,    13  IM. 

SHWKLI.'S  I'ttACrlriALTRKiTmnif  TnK  OIS- 

IiviBll.>  Third  •BdraTl>adI.<>od»Di>diiUB.     IroU     ; 
£•0..  pp.  «ia,  aura  slalli,    MM. 


S4 


HiMKT  C.  Lea*b  Pobuqatiohc 


TfODGE  (HUGH  L.).  M.D.. 

'J  SmtrUuf  Profutar  Of  Mtdiel/try,  te  ,  <•>  tin  rnfHT 

THE   PRINCIPLES  AND   PRACTICE 

trat«d  with  large  lithogrKphis  pUtw  sontaluiag  oi 

ori^inkl  photogrBphi,  ftnd  with  namsroni  wood-oati 

qnarto  Tolama  of  SSO  doabl*-ao1ninii*d  p*gci.  MroD| 

Ttia  wiirk  Df  Dr.  HDd|i«  i>  iDiaelbliig  mars  IIiid  >      Wa  taai 

■Imple  prMeatKlloa  at  Mi  p*rlfcnl»r  tIswi  Id  tlis  do-  «reiil  uiU 

pirUnimlarObtKLrlco:  II  <•  >om>ltillic  mora  IhsD  u  (dIIj.     T1 

U  Ian  analatador  auipimlncd.— Jm.  Xtd.  Tt^nt,'     ^oratli 
"w.'ih'f^d  Ilk.  ..  .«!  ..  ch.  »n>.l»d.r  ot  thi,  '"  ™  *' 


Canada  Mr.d.  Journal.  Oct.  1M4.  'e! 

Itlaratr1.r|s,prD(D»lT>Dd«L*(*iitlri]laMnl*it.[e< 


ffANNBR  (THOMAS  H.),  M.  D. 
ON  THE  SIGNS  AND  DISEASES  OF  P 

from  tba  Ssoond  and  Enlarged  Sogllsh  Edition.     V 
on  wood.     In  one  bkodaome  ocUto  rolam*  of  kboo 

'  The  nrj  iboraiiftarsflslOM  the  work  liu  Dudargom 
bu  iddniJgreulirialttpruIiGaL  Tains,  ■DdlDcraiied 
materlallr  Iti  eOlclantj  >•  t  guide  to  Ibe  ■ladamisd 
■o  tbe  JFOXDI  pTHllUoBar,— Am.  /mm.  Mvt,  Set, 
*pr1l,  1808. 

■nddiaaa 

■naeta   lal 

SlWAiWE  (JOSEPH  GRIFFITHS).  M.  D., 

fJ  Ph^iiclan-ArcautliturloaitBrUlJh  Omrral  B'lrpttal 

OBSTETRIC  APHORISMS  FOR  THE 

HENCINQ  HtDWIFBRY  PRACTICE.     Secoad  : 

London  Edlliou   »itb  Addition!  by  E.  R.  Hctchik 

neat  IZmo.  Toloma.     Extra  uloth,  |1  IE.     (JVw  S 

*.*  See  p.  3  of  tbia  Cntalogne  for  tbe  termi  00  whlcb 


J»ct.» 


eally.  capital 


., ougblj  tx  In  iheir  maDia-  |  nar^  mid 

rlea  Ibe  mMl  Impotlanl  practical  isussIIddi  11  con- ,  no.l  r»*o 
lalna.    Tbe  Amerlcaa  edilor  bu  mateAallr  nddad  b/  '  Bepl.  10.  1 


IT/y.VCA'fi^Z,  (F.). 


DlrrelDT  of  tlH  a^axnliiglml  ClinU 


r  EISHMAN  (  WILLIAM).  JIl.D., 

R'l/lHi  iVn/mnr  0/  Mldici/ny  Ik  IIu  Ualtrrirl'v  "/  alru^oti,  *8. 

A  SYSTEM  OF  MIDWIFKRY,  INCLUDINO  THE  DISEASES  OF 

PKBOSANCT  AND  THE  PDEKPEKAL  STATE.  Id  nne  Urga  nnd  far;  h*ndiam>  do- 
Uvo  Tolnme  of  uT>r  7O0  p«K»,  oitb  ons  bundled  ind  eighty-two  iJluatrutiona.  Clotb, 
S&  go  i  Uftthar,  96  OIT.     (Jnil  Rtady.) 

iMuplila  aad  aibaiiillra  eliji- 1      II  inawiitlao  la  aapjilT  aaaildaruom.anil  irawtll 
caracal  1r  Ibntagb  It, :ie 4  Ibera    ha  much  aurprtiad  1(  II  data  netrulOl  Iba  purpaaa  of 


r.".';..K,';.'x;;, 

tdand  voll  lad  tMj.    Tha  ni 

■iTadiBlrBMsaiiLIMl-bMk,  but 


ba  b«.l  Bugllah  work  on  Iha  .nbJecl.-Londpn  ton-  I      ^r.  Ulihaaa'i  Bralem  of 
<^,ko%  M,I8TS.  OBlrJaalbaao  publi.bad.  «ll 

Tha  wnrli  ar  LalahmuD  (iTciBn  eiHllaiil  tIbw  of   vigi  wlilih  bu  id  Iniig  baaa 
liodar»miilwlf(ry,»iirl.Trno»»lli»olhar'.a»(BB«l«l  mudoro  EuglUb  lail-boub.     A 

rm  DBljr  aoiiDaliilBiiea  vllh  11.  bm  wbvlaimiia  dliaa-    wbII  »Dit  claul^r  wnilan,  Ihal 
iruD  t,iii  anund  Judgmail  of  II.    Ba'fau,  wltbal,  ■    Is  raad.     Dr.  Lalihmau'a  vni 

inlad  laallar  nilb  niii*rk>bl*a1iiLrueaa>Bd  braviif.  I  id  1>a  IiheIt  atad,— fAnd.  Jfi 
-jMtR.  Ilt±  Jaurn..,  g«pl.  IWJi.  i 


Kt,"a%»iiri^«o*d 


DAMSBOTHAM  {FBAXCIS  H.).  M.  D. 
THE  PRINCIPLES  AND    PRACTICE   OF  OBSTETRIC  MEDI- 

GINB  AND  SURGERT,  In  Tareranoa  to  the  Procaai  of  Parturition.     A  new  and  snlkrgad 
iddiliona  bj  W.  V.  Kiatiis,  U.D., 


I.  thorooghl;  revUed  hj  tba 


I,  An.,  in  the  Jeflerr 


baodi;  with  (iit J. roar 

ftll  oearl;  300  l*rga  ui< 
IwlLUDlruld  thallhsalai 


0  pngei,  I 


onglj  b< 


Tha  lIlBiint 

100  hlfblr  re 


la  wood-onti  ii 
7  00. 
Talbapbrilalas'illbrii 

I  obiutrlul  HTlaiiie.  II  hi 

Whan  wa  ull  Id  Diad 
■qolriiig»kBinrl«djaofl 


tb>  Ult,  San  lain 
ItlaUdlapaaaabla, 


ogin 


■ 
I 


paURCHILL  {FLEETWOOD),  M.D.,  M.R.LA. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    Anew 

>Dd  additioDi 
•  on  the  DbaaiM  of  Cbil- 


Amerioui  from  the  fourth  reiiB^  and  eol 

triced  London  (ditlan.     With 

byD.  PaAjicia  OoHDia.H.D.,  author  o[  a  "Fraotical  Treatita  on  tb 

dren,''*o.     With  one  hundred  and  ninatj-foiirilln.tratiDna.     Inonare 

Tolama  of  Dearljr  700  large  pagei.     Eitra  sloth,  (1  DO ;  leather,  th  00. 

sleia  agdaiiKapuhle  Ihtu  erer;  ind  with  ibaaieel- 

lhorooghlTib.aa.hor  ha.  gone 

lbl.edlUonc(Chnr>hlll,w.caoc»id<i..Dd  11  lo  lb. 

lb.  ear.  b.  haa  lak.B  la  Iha  (.i 

] ecu  la  all  Ihalr  baartng a,  will  re 

etnnofl  L..w«. 

Few  warkp  on  Ihla  branab  cf  medleal  aelanea  are 

war.  .Uhar  aflha  racmer  eduiaa 

eqaal  lo  It,  carlalnlj  aoDe  aaiel  11.  wbelber  Id  regard 
lo  Ibaorj  or  prmrtloa.aad  ta  odb  raapacl  11  ia  iDixrlor 
lo  all  otben.  ili..  Id  Ua  atallMleal  turnrmalloa.  aaJ 

«aT.?M"l.d™n"™V>'r.°'h' 
gatbarad  [roui  eiatj  aoatoe,— Bo 

Iha  pbraleUa,  alodesl.  or  leitnrer.  all  of  wbon  will 

There  li  BO  ballar  lail-boch  I 

of  rehreiiae  aid  aladr  for  lb. 

IhaBlMi.     itihonldadorBBiid 

amplUadherond  the  prerlmu  adllloai  but  aolhlsf  lllbr»r.— mjcaira  Jrcit./ourrut 

um'a  OBlUgtofPhiirtctiiiH'  (n  /ralowl, 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREO- 

NANcr.    Witbaoma other  Paprra on  BobjertE connected  with  Midwirery.    Fromthef 

and  enlurged  Engligh  edition.     With  Iwa  eii(uisile  eolored  plaleg,  and  numeraiu  wuad.suli. 

In  one  very  handaome  ocUio  Tolnm.  of  near1<r  100  pagti,  eitra  cloth.     %i  lb. 

.    Willi  Natat  ,     liapraram.BIa  a 


/IROSS  iSAMVEL  D.),  M.D.. 

^Jf  Pvi/ftaar'i/Si'rgtriilst'uJrIti'ltm  Stmdltnl  OM'gt  itf  FhOaiS^pKia..  

A  SYSTEM  UP  SITRGKRY:  Pathological,  Diagnostic,  TbefafHIIIl 

■ud  D|wnitiv>.     IlJailriited  b;  upwktdi  at  tTuuctevn  Huodrtd  BngraiiDi;*.     Fillk  «4lttM 


Mfnlly  reTi»»d,  sod  improTwi.     In  twolarg*  ind 

uiEe»of«buiil!300p»ge«,arqBg1j 

Tb«  coDliinaed  fkror,  ihoiia  b;  tfa«  »xb 
priiTMthstit  bM  anootufullj  anpplied  >  wimi  icii  i>j  aine 
pieBiDl  rckiiioD  no  paim  hais  been  ipBrxl  bj  ih*  >Dlb( 
Lhc  daj.  To  eSsot  this  ft  lu-gs  purt  gf  lb*  wolk  hM  bei 
naarly  oni-rourth,  sulwilbiitiiiKliD^  Hti4ub  lb*  iirive  bu 
rutc.  B;  tb*  aae  of  ■  cloa«,  tbougb  T*r;  Ifglbis  tjp*, 
ooDdcnscd  in  lis  pHg>',  tbfl  Iwg  Tulumog  eoRlnining  h 

itoDe  of  the  ohtapMt  works  uprFtible  tv  tbe  pmfeuicn. 
dam^n  or  UMiffiij  \a  treuUd  io  dutui.  aii  Lbkt  Iho  (laden 
bars  in  it  a  aur^ul  librar;. 


lomu1t>  Urg*  editlouf 

inericHa  practltiannv  and  il 

I  bar  tu  biing  it  In  artrj  («ap*cl  rait;  ••  < 

be»B  mwritl*!!,  lod  lb<  abula  •■U<|*«  I 

D  DDunall;  ivtf  ■moiiBt  at  wrn« 
mcb  u  fbur  or  flr*  vrdSaiu)  mwtb 
u,  *Dd  il(  rcr/ dnrabla  biBitUi|,  md« 
ivuj  eubjtct  pro^il;  baloBfiiif  to  II 
irbu  puvcaw  tliu  work  ouij  bt  hU  I 


Ws  bit*  DDUr^nxl  II  "lib  mDit 
trgcki.  .scb  ■>  iboH  uf  Eriihuii.  Ul 
Sjiai*,  ■■<!  uilitrfc  and  w»  uio.i,  li 

plat*  Is  aliuiHl  vnrj  dataU,  no  oai 
Of  IrlBlDg,  aixt  >Bibf»e1ng  «Tary  a  a 


lurlUaimijUWlomlai 

/iiwntal,  S«piaabft,  1B« 

Ttailnl  toaadktiriBK 


or  UbTUj.—Oannita  Jfad. 
Prorsuor  Qiwa'  Brawn  at 


pialta  uf  lli{>  ««tK,— CAlMiFi'   JfsdtoiJ   /wntal, 
BapMmber,  IsM, 

Ws  glaJlr  Indolte  tha  taTJrabla  recominaBdallaa 
ol  lbs  *uck,  bulb  »  ragaril.  malter  .od  sijrla,  "jjleb 

"n"*l.«f?H  XadiwCiirarplca/'Biiu'™,  doi,  Ibo*. 
Tbli  iriisB  Bf  Hf  (arr  ti,  va  pndlci.  douiaod  u 


tu  ueaupy  »^te-»ini«ti.t 


lali 


It  irltlievi  ■  rival  la  h 


.ay  lmii|0.g.— V  r.  M~l-  J'xi 


L  lb*  rtatb  nt  Imahwa  Ha4aw 

aad  raaardM  aa  a  blak  a«caaa 
riuii  M-l.  Bti^ne—.  J*«.  lata 
Ina  atatTlbluc  lalaM  aad  ■*)< 


lelKD  Jrxf,  iVw*.  J»a,  IMS. 
vbara  va  naf.  «•  lad  at>»ad  •naOall 
auatayad  la  jlaia  1— ■aaan.  irua  haA 
pturlnelRt  <ji  naa  utlaHl  ajMM  afM 
a  »wlt  wblM.  •hlla  tvt  lariair  IM)M 
I,  baa  a  airoag  alalia  va  UiamUiB«a<*« 


■  alalia  va  iba  >mliB<a<f 


':%7':':r^. 


A  .jmlaia  alaarien  whlEk  - 

iBiUagaaja.aad-bmrwiii  . 


or  THE  a^XS  AUTHOR. 

A   PRACTICAL   TREATISE   ON    FOREIGN    BODIES   I 
AiK-PASSAGES,    la  1  vol.  S<d.  olotb,  vitb  illuacnliou.    pp.  4tf8.    S)  !>. 


HKET-S  OPKRATIVI  STTROKBT 


;BT     In  I    Tol.  Era.  laiBSija'b  laSTlTOTSS  AKD  PI 
lalMallnOwaod-ciiu.  I     uaai.  KIKbU •dlllga. ivptoW 
,     Iblrlr-teui  pU—     '-  ■—  ■■-- 
S  LBCTURES  iMi  TBK  PK1HC1PLE8  AMD       auin.alivallu 


D  PAJkCTIISOra 

■       ■     ■       AW 

MM 


\TILLER  (JAMES), 

■"*■  Lair  Fn,/t,ior  •tfSnTgrtvlnth*  tliHttriUs  of  Eair^-argK.  *e. 

PRINCIPLES  OF  SURGERY.     Fourth  American, from  the  third  kl 

rcviiad  Kdinburgb  adition.     In  ona  large  and  ver;  baautirni  ralBna  at  IM  p^w,  vi 
twu  bundred  and  fort;  ilJuilistionB  on  nuod,  citia  clglb-     %i  Ji. 
QT  THS  SAME  AVTHOa.  

THE   PRACTICE  OF  SURGERY.    Fourtli  AmeriCM,  from  the  Ii 


£di 


gh  aditiiiD.     ftsiigrd  bj  ll 

;tj-ruur  angraviRgi  on  wood.     I 
>tb.     %i  7a. 


QARGBNT  \Y.  W.V  M.D. 


ON 


H»Bi  O.  Ijmx'a  POBUOunnn^Siw^wylK 


ASHHURST  {JOHN.  Jr.).  M.D.. 

"■  SurgtoT,  to  Ih,  Eplienpul  Botpital,  f 


I.  PktI.iibtplil'i. 

THE   PRINCIPLES   AND   PKAGTICE  OP   SURGERT.    In  one 

MIrn  sloth,  IR  90;  leslbBr,  niied  bkndi,  «7  ^0.     [Jiin  bmtJ.) 
The  nbJsDt  of  the  unlbor  hm  faeaD  Co  pTMsnl,  withia  u  condensed  a  onmpiifa  M  |>09itbta,  * 
eampktn  lr»ti»  on  BnrjccrT  in  all  if  branehx,  auitible  bntb  ai  n  tait-baok  fur  iba  ulndant  mnd 

ment  of  SnrKicial  Art  and  Sc<enea.  tbit  Ihera  naanied  to  be  ■  want  of  a  wdrk  nhiab  thhald  preirat 
(ha  litcit  aepecta  of  ararj  (ulueit,  andwhiab,  by  iti  Amerioao  oharnBtar,  «hould  rrnder  nB«a«ibla 
to  tba  profauinn  nl  large  Iba  eiparianoa  of  tlia  praolltionsH  of  both  haintiiph*ru.  This  hu  brtu 
tb*  aim  cT  ibe  auihar,  and  it  is  bopfd  thftt  the  vniume  nill  be  (oaai  to  fulSI  Iti  pnrpuia  Hlitfaa- 
lorllj.  Iba  plaa  aad  getiar^  outlina  at  the  nark  will  ba  Men  b;  the  anoaiad 
COHDENBED  STTMHABY  07  CONTEITTB. 
CHAPTan  I.  J  nil  am  mat  ioD.  II.  Treatment  of  Inflimmatlon.  III.  Operationi  In  geoeral; 
Anantheiioi.  IV.  Minor  Surgerj.  V.  Aoipul-itiDTii.  VE.  Special  AmpitlatiDna.  VII.  BSeelg 
ofIi.jiirieJilnaenerBlTWoun.it.     VIII."       '       -         '       ^-     ■   ■     ■        


1 


tojnrieiof  Kerrei,  Haidaa  and  Tendoni.  LjmpbaliBt,  Bnrin.  Bones,  and  Joints.  XI.  Fraoturts. 
XII.  Sr>a«lBl  Fractures.  Xill.  Dlslgcationi.  XIV.  EtTeoli  of  Heal  and  Cold.  XV.  Injuriag 
of  Iha  Head.  XVI.  lojnriee  of  Ibe  Baok.  XVIJ.  Injuries  of  the  Face  and  Neck.  XVIII, 
iDJnrieioftbeCbest.  XIX.  Injuries  of  tba  Abdomen  and  Pelvia.  XX.  Dlsaaeei  rciallinKfroiD 
Indammatlon.  XXI.  Erplpelu.  XXII.  PyEgmid.  XXIII.  Diathetic  Diseases^  Struma  (in- 
elDdinRTDberoleand  Scrofula);  Riskats.  XXIV.  Venereal  Diseases  ;  Oonorrboja  and  Cbanernld. 
XXV.  Venereal  Diiaue!  oontinned  :  Byphiii*.  XXVI.  Tumors.  XXVII.  Surgical  Diseani  of 
SkiD,  Areolar  Tiuue,  I.;mpl>atlc<,  Mutcles,  Tendons,  and  BurfS.  XXVIII.  Surgical  Disaasa 
otNanoni  System  (inalading  TeUnoi).  XXIX.  Surgical  Diieaeas  of  Vtuoalar  System  (Inolud- 
ing  Anearism).  XXX.  Dlieasea  of  Bone.  XXXJ,  Diseuei  of  Joints.  XXXII,  Exoisiani. 
XXXIII.  Orthopndic  Snrgery.  XXXIV.  Dipe.see  Dfllead  and  gpine.  XXXV.  Diseases  of  the 
Bye.  XXXVI,  Diseases  of  tha  Ear.  XXXVII.  Diseates  of  the  Face  and  Neck.  XXXVIII. 
Diseaaai  of  Iha  Moutb,  Javts,  and  Throat.  XXXIX.  Disease*  of  the  Breast.  XL.  Hernia.  XLI. 
Speolal  Hernias.  XLII.  Diaetaea  of  Intestinal  Canal.  XLIII.  Diseaies  of  Abdominal  Organs, 
and  variuus  operations  on  Ibe  Abdomen.  XLIV.  UrinaryCalanlaa  XLV.  Diseases  of  Bladder 
■od  ProsUte.      XLVI.  Dlsaaaas  of  Urethra.      XLVII.  Diteuea  of  Otnaiatire  Orgaat.     ' 


BBilTte  ._.  .    _ 

}l  the  put  and  preumlia  ibn  crnaible 

landard  of  praeUcai  tarnrj       Ha  Is 
Unite,  BO*  gl.e.  at  oplolnei.  and  geoa- 


«r"rB'd'«  «"t.7l"wri"  fc."'KS;d'."«"u.bla°iI 
EddK  tor  lb.  aladeol,  aad  a  B4*ral  book  of  referei 


llsl4leQledaiidKaaDiplli1iedBaiborle<1  qt  to  eipecl 
rrorn  blm  a  *ery  taJaabl*  treallJe  apua  •abjeflls  lo 
wUebbtbaarepeatMllTglTaaeTldeBfltofhirlaipra- 
wy  af..pp*lDl«i.— PMlo,  Jf.d.  Timtt,  P^t'ltw?" 


BaaarulCeakoIrafereBee     Ills  ■  credit  10 

aftta*sollRin1l)Badbyllieb1uDda[onrIati 
vir.—y.  T.  Ifed.  ffecord,  Feb.  t.  1»1 

PIRRIE  (  WILLIAM),  F.  kTs.  E..  '~~ 

'  Pr"/rtm>r  11/  Sirgiry  In  tht  UnSranUy  i:/ Aliardtn. 

THE  PRINCIPLES  AND  PRACTICE  OF  STJRaERT.    Edited  by 

Jo«B  Niit.1.,  M.  D.,  Professor  of  Burgerj  In  tbe  Penna.  Medical  College,  Suigaon  to  the 
PeiiDsyl*ania  Rospiial.  Ac.  In  one  tery  handsome  outavu  volume  of  IBD  pages,  with  SIS 
Ulnjtratioos,  exir*  olotb.     %i  lb. 

r.  »c.,  <n,  Brlltvus  Harp.  «**.  Uolttgi,  »tu  I'ort, 

A  PRACTICAL  TREATISE   ON   FRACTURES  AND   DISLOCA- 

TIONB.  Fourth  edition,  tboroughly  reHsed.  In  on*  Urge  and  bandtome  ootato  volam* 
of  nearlj  BOO  pagaa,  oith  saTeral  hnndrad  illoitradona.  Extra  oloth,  f  ft  Tft ;  leather,  IS  T6. 
iJuil  luumi  ) 


flAMILTON  (FRANK  H.], 

^  Pro/atar  iif  Madura  and  Olrl 


Blaiea  Tatri  mgo  neb  renew  mlgbl  B< 


sloB.  — SsfCoa  Jfed.  and  Burs, 
at  Ibis  tine  toeomiaetid  ibeboflk. 


MORLAND  (W.  17.),  M.D. 

DISEASES  OF  THH  URINARY  ORQAN8;  ft  Compendium  of  their 

Diagnosis,  Pathology,  and  Treatment.     With  UlailcatUu      W  mt  ^vt\K  vdA  \.wJ>innv 
oelMTo  Tolmat  of  aboat  800  pagM,  •xVTac\Qt,b.    %1  bt. 


I 
J 


28  HiNBT  0.  Lba'b  Pi;bijoatioii 

IpRICHSEN  [JOHN  E.), 

■C/  iV"/*»»or  of  SurgtTji  in  DniwrHiy  OtlUgt.  Lomlon, 

THE  SCIENCE  AND  ART  OF  SURGE 

gioBl  Injnrisi,  IHecuea,  and  OperktioDi.  RevUv 
enlarggd  EnnUeh  Edltioa.  Illuptrsted  bj  aT*r  ui 
two  iBrgt  and  baaulifnl  notito  TolamM  of  om  IT 
til  OD.     {Jva  Ready.) 

Anihar't  Prtfaa  (a  tht  Nta  Ami 
"  The  fiiTOrKbla  raoaption  with  whioh  the '  Bcianea  tod  J 
Bnrgioil  PrnlcsiiinD  in  Lba  Unitad  Stalap  of  Amarlca  baa  li 
tlOD  sod  oF  juit  pride  to  ma,  hut  hag  laid  the  foDndatlon 
aia  amnngit  Ibe  Rgreesble  nod  valaad  reeotlcfitloni  of  m] 
"I  baTc  andeaiored  tnmake  thapraaentadilion  orchigw 
of  the  r&vor  that  ha>  baen  accorded  to  Ibem,  In  conseq 
oocurred  in  the  publimtioD  ofthe  Biith  Britiph  Edition,  lit 
one  HTer&l  p 'ragrapht  which  I  trnat  will  he  foaad  tolacn 


Onni 


latbor  bM(«w*i 


amea.  0  rani  on  re  bni  been  aierciead  in  iU  tTpoirapbic 
aanted  a>  in  ererf  reppact  worthy  to  maintain  the^lgh  re 
■rd  authority  on  Chia  dapnrtmeaC  of  laadioiil  eeianae. 


D; 


\RUITT  {ROBERT),  M.R.C.S..  j-e. 
THE  PRINCIPLES  AND  PRACTICI 

th*  eighth  aolug 


All  that  lba  lorgical  itailaal  or  anetlt 
daalre.— SuMf  ■  Qaarttrls  Jonmal. 


.,  Ihoojli  Doatl 


nclple. 


B 


j^SHTON  {T.  J.). 

ON  THE  DISEASES,  INJURIES,  AN 
THB  KBOTUM  AMD  ANUB;  with  nmukion  Hi 
from  the  fourth  >Dd  enlarged  London  edition,  Wil 
baautiralljprintedDotaTOTolamaof  about  300  pagi 

lOELO  W  {HENRY  J.).  M.  P.. 

Pmfm^T  nj  SnTgrry  in  tht  ManaiAtittUi  X/d.  (Wl, 

ON   THE   MECHANISM  OP   DISLOC 

OP  THB  HIP.     With  lba  ReduotioD  of  the  Diak 
Dumeroas  original  iltnitrationa.      In  one  Ttrj  bai 

(Lately  luvid.) 

J  A  WSON  (GEOROE).  F.  R.  C.  S.,  Engl., 

■*-*  Anlitant  Stirgron  to  tkt  Saiml  Lotulon  Opilinlmlt  1 

INJURIES  OF  THE  EYE,  ORBIT,  A 

tdme  ocla.111  nAama,  nteka\a>b,\%^%. 
It  la  HD  a«inWa\i\a?tKl\«a\^ioo^\a^'&*V\%'a»Vh&b>iM\< 
■»>t  Inttttt,  HaTlB.16«1- 


QRVANT  [THOMAS).  F.R.C.S., 

THE  PRACTICE   OF   SURGERY. 


With  over  Fiv 


Hundred  En- 

Daftrl;  1000  p*KM, 


IniTud  Is  Ouj-i  Hnplliil.    Thl(  htlarVsddi  ]ai'n' 

™n^d**a«"'0Bs'h>l>  \\ata\t  ■Imoil'br  tb*  Mt  of 

wiinli  Tli»  Ilewi.  M*.,  of  olber  inrgHni  in  wb- 
■idcHil  nlnlr  aad  Iklrly.  bal  Mr,   Brrnsi'i   u< 

*tb>r  wrIilDp;  11  !■  sol  u  incjclorBiSt,  hot  tHs 

Eh  lltwl  Knd  biHlbad  ksd  bud  bt'a  btiug  la  111* 
rlibol  •ilF|fril  fiptdaDcn.  Thi  whola  prafeulun 
on  ■  drill  or  gntllada  Eo  Vr.  BrjiDt.  for  Uli  vuck 
la  Ihoir  iHlitIf     W*  an  »nJ)dEiil  itml  Ih(  Imorlun 

nttlDKt  luvirda  botb  lulbor  (Dd  pobllibai,  by 
tl«*dl1r  gibauiilsf  ibL>  elitton.  Wo  eaidUllr  ^ad 
h«rlllr  CDnimad  1l  to  oer  ttini:  led  Iblak  Ihal 
no  IIT*  ngrii-un  »d  afford  m  ba  wlthoat  It  —DHnU 


(tmiiii  aisFT  ebaplir  utiba  Blaalr-fsur  tt  wblcb  Iba 
ttta  mMh.  •B«<>b»I»dslaa«l]ri>ad  wbs^raa  (artb 
iai>aatwbMiri>ultd»lli>l,lbftlllt,  BtJaM'' >>«o>( 

—JDtiWn  Jauttt  11/ Jtffd.  SefaHM.  An|;ail,  1«?«. 

Ur.  BrTnat  bu  long  baan  kenim  Id  Iba  nadiai 
poriloa  at  [bapiBfaiidou  ■•■■  .bla.  ol»r.  udamibW 


i.S"»ra'. 
fullTtasa 


*°.^''  nVa'^f '"'  ri'u".'M& 


iradlolbtiti 


Thiiih,  u  Iba  pnlbaiaUIai,  uanllrslr  DSWbouk, 
.nd  conUiat  la  ■  nudarUal]'  aaadoUHd  fata  all  Iba 
aril»l  iBrocirftiloD  BeMHBrT  Id  *  (aDtral  praoil- 
iDDsr.     IE  U  vrllUB  Ib  ■  ipf  Al  eoB-dMaal  wIEb  Iba 

cIbbo  —AmtHcan  Jewnal  i/  O'liMria,  Aa|<ut, 


a/ELLS  ( /.  SOELBERO), 

•  '  Pri/iltoT  of  Oj>'alialmub,n  I"  jn>w"«  ITalligo  HotJ/Ool.  *1. 

'      A  TREATISE  ON  PISEASES  OP  THE  EYE.     Second  An 

rroni  the  Third  and  RtTiied  Londun  Edition ,  with  ttdditiant :  illnitratrd  with  numtroD* 

engmTingi  on  wood,  aod  all  oolared  plataa.      Togetfaar  with  lalaotioni  fram  tba  Tart-tfpai 

of  Juger  and  Bnallan.     In  one  large  Knd  lerf  batidfonia  ooWto  Toiuma  of  naarlj  800 

pagea ;  cloth,  (S  00 ;  leather.  (S  00.     (Jmr  Ricitt.) 

Tba  eontianad  dauand  for  thia  work,  bnib  in  England  and  thit  ooanlrj.  it  gnffictenC  aiidanoa 

that  Iba  nntbat  bat  auooaadid  In  bit  effart  to  topptj  wilhin  a  remnnnble  sompara  n  full  praotiual 

dlg<!l  of  opblbsimalogj  la  its  moat  uudarn  aapeeta.  while  the  null  lor  rapantad  editioDa  baa  an- 

improvtment*.  In  again  reprinting  it.  every  alTort  hu  been  m«de  to  adapt  It  Ihoroughlj  to  tba 
wnnl>»rihe  Amarlcun  practitioner.  Sueh  addition*  a*  Hatnad  daiiiabia  hava  baan  inlrodneed 
b;  the  editor.  Dr.  I,  Minle  lloyr.  and  tba  nuinbsr  of  llluatrBlioni'  hubaen  largel;  inareaMd.  Tba 
impoitBDCa  of  [eil>l}paa  at  an  nid  to  diigngaii  la  lo  univeriatlf  itokDOwladged  at  the  pteaeni  dnj 
Ihal  it  aramad  enanliul  to  the  camplatenen  of  the  work  Ihnt  the;  ibonld  ba  added,  uid  at  tlia 
■Dlhor  rtoominenda  the  uaa  of  thaie  both  of  Juegar  and  of  Snellen  for  dllTerant  purpuaaa,  aeiao- 

ance  necrainr?,  Allhongh  enlnrgad  bj  one  bundrnd  pBg<».  it  baa  bean  retained  at  the  format 
very  modarala  priaa.  reudarlng  it  one  of  the  cbeapeeE  folDinee  tiefOra  the  profeaiion. 

A  raw  Dutiaai  oi  [be  prtvioiii  adilion  *re  iBbjuineil. 

1b  lbl>  raipeai  tba  work  baftire  u>  la  if  mneb  mere  .  loaad  difflonll  lo  Iba  aladaiil,  ba  hu  iwolt  bI  leBflb 
•arirloa  to  Iba  eaaaral  praellllDBaT  Ihui  IboBefaeeir]'  I  »4  estered  Iblo  fnll  eiplBiiiIloB.     Aftar  ■  »tafiil 

~    g'aiiecirrlhaae  wbleb  are  noil  la  i  uaBd  It  lo  all  wbu  da'uia  la  euBiuil  a  fealtr  (uoa 

1 ... .-._-.   ..  . ,1    wurkoBopbbWImlaMlaBea.— Lcaemien«***'.ifcr- 

•  a    ulit,  UaASJO. 
tlila  Itrtll™.  B>,  OB  Iha  whole,  of  Bll  KagU.i  worka_       Wllhool  donbl,  oaa  of  the  beat  wurfc.  upoa  tba  aab 
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I 
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whole,  of  BllEoKll.bi 
-BdtaJ>urehM>d.JoH 


I,  Sept.  I»m. 


/A  VRENCE  (JOHN  Z.).  F.  R.  C.  S., 
A  HASDy-BOOK  OF   OPHTHALMIC   SURGEBT,  for  the  iiao  of 

Pnu^tiUoneri.     Seaond  Bditlon,  rarited  Bad  enlarged.     With  OBmeraaa  illBatralioiii.     In 

ro  Tiilnma,  extra  clotb,  13  00.     {Loitit  liiiud.) 


tbaagijaal,  orlbo«>re«aBllrpabllal>adb]'llMllwB(.    agil  liB|.rD»d  bj  Iba  realalaB  (Bd  >dil1|{uB>  of  II. 
,araBiidtrn>iwiirihr(i>lda.    iltba*d*HrlbadlB  tbit  i  Jowt!  M"acU«u,lviL.\tn'a. 


J 


80  Hbitrt  0.  L»a'b  Poblioatioiib- 

rpBOMPSONISIR  HENRY), 

J-  Sargten  and  Prnfator  of  Clinteat  auTgtrv  I"  !?"*« 

LECTURES  ON  DISEASES  OF  THE 

UluatraUam  on  wood.     In  on*  nut  Det&To  Tolam* 
Then*  Itctirem  itand  Ifae  MTers  ImL    Vitj  an  In-  I  Uul  hii 
bdDgdiffBU;  uil  ttaej  iDeluda'iunT  si  lliim  priD- 1 /vuriHi: 
sr  TBS  BAXB  AuraoR. 

ON  THE  PATHOLOGY  AND  TREAT 
THK  tIRETHKA  AND  ORINARt  FISTULA. 
third  and  rsTiifd  Gngliib  adition.    In  on*  Tar;  Itu 

{LaUly  PMUhtd.) 

Thii  BlaiBioal  work  hM  ao  long  baan  rteogDiiad  u  ■  ■ 
Jeoti  that  It  iboald  ba  randerad  uoauible  to  tha  Amii 
■dT&nt>ge  of  a  raviilon  at  Ibe  handa  ol  Che  aatbor  within 
tail  latMt  Tiewa  and  to  ba  on  ■  laval  witb  Iha  moat  rasant 

With  a  vork  aeeapisd  ai  tlu  aalbortlT  npoD  lb*  I  ibl^  ka 
•■b]aeuolwliliiblllreati.anexMDdadnotlciiirDald  |  traaMa 

n'anl  of  aaoUiar  tHUUuB  or  awoik'i'a  wall  and  Utat-  \  at.  Loui 


or  THE  SAME  AUTBOH.    Wmt  Rtadn.) 

THE  DISEASES   OF   THE  PROSTj 

AND  TREATMENT.     Foarth  Edition,  Batiaad. 

^56  pages,  with  thirleen  plaUa,  plain  and  oolorad, 

This  Rork  ii  reeogniiad  in  England  aa  tb<  laading  tu 

ft  to  tha  Ainarican  prohMion,  il  1b  hoped  that  it  will  b 

gaida  in  tha  traatinent  of  an  obaonra  and  important  glaa 


-y^ALES  {PHILIP  S.),  M.  D.,  Surgeon  D.& 
MECHANICAL  THERAPEUTICS:  a 

Apparatus,  Appllancef,  and  Elemeutar;  Operatl 
aging,  0rthoprai7,  and  tha  Ireatmont  of  Frastnr 
and  forty-two  illuatratioDi  on  Trood.  In  ona  largi 
TOO  pagaa :  aitra  sloth,  %i  TS ;  leather,  t«  76. 


rPATLOR  {ALFRED  S.),  M.D., 

■^  Lecturer  an  Htd.  JaHtp.  and  ChanlttTV  in  Oay-f  fl 

MEDICAL  JURISPRUDENCE.    Sevei 

bj  JoHH  J,  RiiBB,  M,D..Prof.  of  Med.  Juriep. 
octavo  volume.  Clolb,  tS  00;  laathar,  (fl  00. 
In  preparing  far  the  praaa  ihia  uiun/A  American  editi 
dene*"  Iha  editor  baa,  Ibrough  Ibe  oourletj  of  Dr.  Ta; 
oonanltlng  tbe  abeeta  of  the  new  edition  of  the  aHthor't 
tiee  of  Medical  Jurijprndence,"  which  i«  now  raadj  for  pi 
him  to  introduce  Iba  anthor'a  latest  views  npon  the  topii 
the  work  full;  up  to  the  precent  time. 

The  notes  of  the  former  editor,  Dr.  EarUhorne,  aa  al 

slight  aicapiions  ;  thej  will  be  fuund  iacloied  in'braoka 
ir.).  The  arlditiuns  made  by  tha  pruent  editor,  from  tb 
about  ona  hundred  pngea;   and  his  owu  notes  are  deeigni 

long  enjoyed  aa  a  alandard  autboritj. 

^y  TBB  SAME  AUTUOR.    {Ifaa  Stodg.) 

.    THE  PRINCIPLES  AND  PRACTICE 

KENCB.     Second    Edition,  ReviMd,  wiik   nnnei 

octavo  Tolumes,  oluth,  $10  00 ;  lauther,  |]S  00. 

This  great  work  ii  now  recognised  in  England  aa  tha  fi 

everj  dcpailQxent,  of  ila  im^itftut  iut>i«t.     In  lajiog  it, 

can  profeuion.  \i^a  (&b\u\nTliraauVbM.\\ii\\\  *■«»«« 


^uim 


rpUKE  (DANIEL  HACK).  M.D.. 

■*■  Ji.iHt  nnlht^^  uf  "  Thi  Manual  ••/ Piycholnffle'tl  Mfdfcl'H."  »e. 

JLI.USTUATIONS  01'  THE  INFLUBNfK  01'  TEE  MIND  UPON 

THE  BODY  IN  UKALTH  AND  DISBASS.      D»ign<d  ta  itluntritB  (be  AutioD  of  tba 
ImJ'Riiialiua.     In  ode  liuidgoai*  oeUvo  vuIludb  of  416  p*g»,  «tr>  sloth,  111  It.     (JVbe 

Tb*  ohjfol  of  Ibe  inllior  in  thii  work  hu  barn  to-  ihow  not  only  tha  affect  of  [ba  mind  In  eatu- 

the  imagination  nod  the  emalioni  ms  (b*riif  autia  aginti.  Sciittcred  [trU  bakrlDg  upnn  thl«  f  uh- 
jrci  have  long  bsBn  fumilitr  lo  th«  prnfeaaiOD,  bal  no  atlsiiipl  biu  hitherto  been  msda  to  eolleet 
mnil  f;>lsmiiti»  tbem  (o  u  to  rindar  them  itailahle  to  the  praalUiuuar.  bj  eitAblltbing  Ibo  Mv*- 
nl  lihenDincnn  upon  ■  uientiflo  buia.     In  the  andeiiroi  thun  to  oonvect  to  lb*  use  of  legitiioata 


1 


DLANDFORD  [Q.  FIELDING).  M,  D..  F.  R,  C  P.. 
INSANITY  AND  ITS  TREATMENT:   LeL-liires  oa  the  Troatmecl, 

Medlosl  and   Legal,  of  loiana  Pntieou.     W>tb  a  Suiamarj  of  Ibe  Uwg  \o  tone  in  tba 

llniled  States  od  Ibe  CaDancmrot  of  the  Inaane.     B;  lauo  Kit,  M.  D.     Iu  una  tbc; 

bundfomr  octavo  Tolnma  of  47]  page*:  extra  ciotb.  »S  2i.     {Jutt  ImouI.) 

Thii  toloiiie  \i  prFiBDWd  to  meet  the  want,  >o  frsquruil;  e>prc»fd,  or  a  ootnprebanilTe  traa- 

Ufa,  in  mnderata  com  put,  oa  the  pathologj,  diunoaii.  und  trentinriM  oriiuaullj.    Tu  render  II  of 

mora  value  lo  tha  prDfltitioner  iu  Ibii  eoantrj,  Ur.  Ha;  hJii  adJed  an  appciidiK  wbiob  ■Tul'da  In- 

[or  mat  inn,  not  aleewbera  lo  be  [uandin  ao  acoeeeible  afuriD.  lo  phyaiciaoa  who  lua;  at  an}  ueaatil 

be  called  upoD  to  take  aeliun  in  retatiao  lo  patianta. 

It  uiI-Kbi  anatotileh  nmii  bare  beaa  lorelr  i  uiuaUjtein  [n  pncilee  tad  tba  apptoprlala  treat- 
lalthgrl<»ba«rii>iiaralpneliai>ner>ari<iia<iDBalr]r.  DSBl  fur  tbrm.  we  And  la  Dr.  Bludruril'i  wurk  a 
IllakaaideJoraiof  aniaiiiiilof  oiloLwldaecrlpHoa  ouaildaralile  »d«uea  ««»r  prerlniu  irrlUiifi  00  lh« 
of  ibaTirloairurma  of  leiaDlir,  wlib  ■  dtiwrlpiloa  i  inbiMt.    HI*  plcinree  odba  nrlui>  rurniiuraiealal 

MDlir.  We  »ll  parUonlar  ailsDlleD  lo  1  hill  f«»l lire  I  10  hBnimoV  wilL  Ihelr  inperlurllY  lu  IbueglTeD  la 
vr  ibebDuk.  ufl'liif  11  a  Dnli4ai>  lelse  lu  Llis|eae-  I  ^rdlunry  oianDsUlD  tbe  ifu(lltL  UagDege  ut  [ta  far 
r>l  praellUDaer.  II  ire  pan  rruio  tbe'xellcal  iriiDiilde>  '  •*  ear  i>wn  [*>dtD«  Biiaadi;  la  ear  utile r.—ZAiHli>a 
rulant  lo  dexilpUou  «i  Ibe  varleilaa  o(  luualtjr  u  ]  Pricl,ti>,»cT,  Feb  Ili7l. 

W/AWLOW  (FORBES).  J/./).,  3.C.Z  "ft-cT 

ON  OBSCCTRE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  THE  HIND;  tbair  ineiplent  SjiDptainv,  Pathology,  Diiignoiie,  Treatment,  and  Pro- 
phylaxie.    Second  AeoaHoan^  from  the  third  and  ravised  Englieh  edition.    In  one  bandeoma 
odtavo  Tolnma  al  nearly  dUO  poget,  extra  clotb.    ft  ii. 
TEA  (HENRY  C).  —        — 

SUl-ERSTITION    AND    FORCE:    ESSAYS    ON    THE   WAQER  OF 

LAW,  THE  WAQEB  OF  BATTLE,  THE  OBDEAL,  AND  TOKTCRE.     Seoood  Edition, 
E:iliiriied-     In  one  bandwina  lolume  royal  llmo,  of  naarlj  iOU  pagat;  extra  olath,  (3  7t. 

lL,.lJy  PuiUihid.) 


pbll'»u|>blul  Iia'purl  "t  tnU  ablcb  w\5  reader  Mi? 
Ua'e  J»h»r.  of  aietUai  Talna  ta  Iba  Milarlaai  .(■■ 
deal.— ^tiloit  JTltHntiiy  Xaatois.  UM.  8,  IS70. 


.laa.— tCMtml'UtfrJteafnB.Or 


-THE  RISE  OP   TUB  TEM- 

PuRAL  POWER— BENEFIT  OP  CLBROr— BXCUUMUNICAIION.    In  one  largerojal 
13mn.  Toluma  of  ilfi  pp.  axtta  eloth.     13  Ti.  ^ 

It  aajuthanladr  oltbliAaliliaD  be  euoipaivd  «IIli 
tail  lar  elaaraewi.  aesBraej,  and  pgwer. — iMteasu 
Ccanilafr,  Uaa.  IMD. 

Mr.  Lea-elaLaalwnk,"HndltitaCbBrebHlatorr,-' 
(Bllj  aBilalBi  Iba  pmialae  e(  Ibe  Bnl.    It  dealt  vltb 
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la*l.    We  eaa  bardir  patt' n 
CeUbacj"  tbiiald  be  iDoiudi 


^naM 


g)ailaadeo(Ba[ttDbjecia.  Wt  baT*  alraid] 
ad  ble  "  IlKlerT  ef  SaeeMoial  rellbady  " 

•>ifiai|BaBil]'iuli1g(IB  Asierlu 

.,. .. iiatrtlgatat— *,  I*. /aaraoj  V 

Jalr.  Ma. 
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